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1 Introduction

1 Introduction

About this chapter

This chapter contains important user information, descriptions of safety notices,
intended use of the AKTA™ avant instrument, and lists of associated documentation.

In this chapter
Section See page
1.1 About this manual 5
1.2 Important user information 6
1.3 Associated Documentation 8
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1 Introduction
1.1 About this manual

1.1 About this manual

Purpose of this manual
The Operating Instructions provide you with the information needed to install, operate
and maintain the product in a safe way.

Scope of this manual
The Operating Instructions cover AKTA avant 25 and AKTA avant 150 instruments,
using previously created methods in UNICORN software 6.3.2 and later.

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

Hardware items are identified in the text by bold text.
In electronic format, references in italics are clickable hyperlinks.
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1 Introduction
1.2 Important user information

1.2  Important user information

Read this before operating the
product

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

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

Do not operate the product in any other way than described in the user documenta-
tion. If you do, you may be exposed to hazards that can lead to personal injury and you
may cause damage to the equipment.

Intended use of the product

AKTA avant is a liquid chromatography system intended for method and process
developmentin purification of biomolecules. The system can be used to screen for
optimal choice of columns, media and running parameters 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 procedures.

Prerequisites
In order to follow this manual and use the system in the manneritisintended, itis
important that:
* You have a general understanding of how the computer and Microsoft® Windows®
work.
* Youunderstand the concepts of liquid chromatography.
* You have read and understood the Safety instructions chapter in this manual.

* Auseraccounthas been created according to the UNICORN™ Administration and
Technical Manual.
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1 Introduction
1.2 Important userinformation

Definitions

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

WARNING

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

CAUTION

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

NOTICE

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.

Tip: A tip contains useful information that can improve or optimize your proce-
dures.

AKTA avant Operating Instructions 29101556 AC 7



1 Introduction
1.3 Associated Documentation

1.3 Associated Documentation

Introduction

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

User documentationonthe CD

The user documentation listed in the table below is available in printed or PDF format.
The complete documentation is also available on the User Documentation CD.

Document Main contents

AKTA avant Unpacking Instruc-

Instructions for unpacking the instrument,

tion and how to lift the instrument onto a bench.
(29101559)

AKTA avant Operating Instructions needed to install, operate and
Instructions maintain the systemin a safe way.
(29101556)

AKTA avant User Manual Instructions for handling the system. Descrip-
(29035184) tions of components. Information about how

to run and maintain the system.

AKTA avant 25 Product
Documentation

(28991000) OR

AKTA avant 150 Product
Documentation (28984249)"

System specification and declaration of mate-
rial conformity.

1 Theinstrument is delivered with the relevant document.

UNICORN user documentation

The user documentation listed in the following table is available from the Help menuin
UNICORN or from the UNICORN Online Help and Documentation software
accessed by pressing the F1 key in any UNICORN module.

Documentation Main contents

UNICORN Help Descriptions of UNICORN dialog boxes (available
from the Help menu).

Getting started with .
Evaluation

Note: °
Available in UNICORN 7.0

and later.

Video clips showing common workflows in the
Evaluation module.

Overview of features of the Evaluation module.

AKTA avant Operating Instructions 29101556 AC



1 Introduction
1.3 Associated Documentation

Documentation Main contents

UNICORN Method Manual | « Overview and detailed descriptions of the method
! creation features in UNICORN.

* Workflow descriptions for common operations.

UNICORN Administrat/;on * Overview and detailed description of network
and Technical Manual setup and complete software installation.

e Administration of UNICORN and the UNICORN
database.

UNICORN Evaluation ¢ Overview and detailed descriptions of the
Manual " Evaluation Classic module in UNICORN.

* Description of the evaluation algorithms used in
UNICORN.

UNICORN System Control | « Qverview and detailed description of the system
Manual control featuresin UNICORN.

* Includes general operation, system settings and
instructions on how to performarun.

1 Current UNICORN version is added to the title of the manual.

Datafiles, application notes and user
documentation on the web

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

Step Action

1 Go to cytiva.com/avant.

2 Click Product support.

3 Click Related Documents.

4 Select to download the chosen literature.

Additional literature
For practical tips on chromatography, refer to Handbook 29010831.
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2 Safety Instructions

2 Safety Instructions

About this chapter

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

Important
WARNING
Before installing, operating or maintaining the product, all
users must read and understand the entire contents of this
chapterto become aware of the hazards involved.
In this chapter
Section See page
2.1 Safety Precautions 11
2.2 Labels 21
2.3 Emergency procedures 23
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2 Safety Instructions
2.1 Safety Precautions

2.1 Safety Precautions

Introduction

AKTA avant is powered by mains voltage and handles materials 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 personalinjuries or damage to the
product, orto other personnel and equipmentinthe area.

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

General precautions on page 11

Personal protection on page 13

Flammable liquids and explosive environment on page 14
Installing and moving on page 15

System operation on page 17

Maintenance on page 20

General precautions

WARNING

Risk assessment. Perform a risk assessment for any risks due to
the process or process environment. Evaluate the effects the use of
the product and the operational processes may have on the classi-
fication of the hazardous area. The process might cause the area to
increase or the zone classification to change. Implement the risk
reduction measures needed, including use of personal protective
equipment.

AKTA avant Operating Instructions 29101556 AC 11



2 Safety Instructions
2.1 Safety Precautions

WARNING

Always follow these General precautions to avoid injury

when using the AKTA avant instrument.

e Do notoperate the AKTA avant instrument in any other way
than described in the AKTA avant and UNICORN manuals.

¢ Only properly trained personnel may operate and maintain the
product.

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

* Do notuse any accessories not supplied or recommended by
Cytiva.

* Do notuse AKTA avant if it is not working properly, or if it has
suffered any damage, for example:
- damage tothe power cord or its plug
- damage caused by dropping the equipment
- damage caused by splashing liquid onto it

NOTICE

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.
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2 Safety Instructions
2.1 Safety Precautions

Personal protection

WARNING

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

* Always use appropriate Personal Protective Equipment (PPE)
during operation and maintenance of this product.

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

* Spread of biological agents. The operator must take all
necessary actions to avoid spreading hazardous biological
agents. The facility must comply with the national code of prac-
tice for biosafety.

* High pressure. The product operates under high pressure.
Wear protective glasses and other required Personal Protective
Equipment (PPE) 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.

* Closedoors. To minimize the risk of exposure to hazardous
chemicals and pressurized liquids, always close the foldable
door and the pump cover before startingarun.

e Cutinjuries. The tubing cutteris very sharp and must be
handled with care to avoid injuries.
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2 Safety Instructions
2.1 Safety Precautions

Flammable liquids and explosive
environment

WARNING

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

* Fire Hazard. Before starting the system, make sure that there is
no leakage.

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

* Fraction collector. Do notfractionate flammable liquidsin the
built-in fraction collector. When running RPC methods, collect
fractions through the outlet valve or the optional external Frac-
tion collector F9-R.

* RPCrunswith 100% acetonitrile and system pressure
above 5 MPa (50 bar) in AKTAavant 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 alarmto 10 MPa (100 bar).

* RPC runs with 100% acetonitrile in AKTAavant 150.
Always replace the beige PEEK tubing between the used system
pump and the pump pressure monitor before running RPC with
100% acetonitrile. Replace it with green PEEK tubing, i.d. 0.75
mm.

14 AKTA avant Operating Instructions 29101556 AC



Installing and moving

2 Safety Instructions
2.1 Safety Precautions

WARNING

To avoid injury when installing and moving the AKTA avant
system, take the following measures for personal protection.

Move transport crates. Make sure that the lifting equipment
has the capacity to safely lift the crate weight. Make sure that
the crateis properly balanced so that it will not accidentally tip
when moved.

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 product horizontally. Three people are required
to move the product horizontally.

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

Protective ground. The product must always be connected to
agrounded power outlet.

Power cord. Only use power cords with approved plugs deliv-
ered or approved by Cytiva.

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

Installing the computer. The computer must be installed and
used according to the instructions provided by the manufac-
turer of the computer.
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2 Safety Instructions
2.1 Safety Precautions

NOTICE

To avoid damage to the instrument when installing and
moving the AKTA avant system, take the following meas-
ures.

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

* 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.

¢ Ventsonthe productinstrument. To ensure adequate venti-
lation, keep papers and other objects away from the vents of the
instrument.

* Disconnect power. To prevent equipment damage, always
disconnect the power from the product before aninstrument
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
connectors other than instrument modules designed for the
product. See AKTA avant User Manual . Do not disconnect or
move the UniNet-9 bus cable.

* Anycomputer used with the equipment must comply with
EN/IEC 60950-1, and be installed and used according to the
manufacturer'sinstructions.
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System operation

2 Safety Instructions
2.1 Safety Precautions

WARNING

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

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 bottles and cassettes. Always fasten bottles and
cassettes to the rails at the front and side panel. Use appro-
priate holders for bottles. Shattered glass from falling bottles
may cause injury. Spilled liquid may cause fire hazard and
personalinjury.

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

Moving parts in fraction collector. Do not open the built-in
fraction collector door when the instrumentis running.

Using aSuperloop . After loading a Superloop, always plug the
Syr port on the injection valve with a stop plug. With a Superloop
connected to the valve, an over-pressure may be created during
injection.

Overpressure. Never block the outlet tubing with, for instance,
stop plugs, since this will create overpressure and might result
ininjury.

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
hazardous biological agents, run System CIP and Column CIP
to flush the entire pump with bacteriostatic solution (e.g. 1M
NaOH) followed by a neutral buffer and finally distilled water,
before service and maintenance.
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2 Safety Instructions
2.1 Safety Precautions

CAUTION

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

Risk of breaking test vials. Do not use excessive force to press
vials of wrong dimensions into the fraction collector cassettes.
Glass vials may break and cause injuries.

Hazardous chemicals in UV flow cell. Make sure that the
entire flow cell has been flushed thoroughly with bacteriostatic
solution, for example NaOH, and distilled water, before service
and maintenance.

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

Do not fasten bottles with a volume of more than 1 literin the
front panelrails.

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.
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2 Safety Instructions
2.1 Safety Precautions

NOTICE

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

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
below the maximum pressure of the Superloop before executing
aflowin the Manual instructions dialog box when the Super-
loopis connected.

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 computerin room temperature. If the AKTA avant
instrument s 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.

UV and conductivity flow cells on the high pressure side.
When placing UV and/or conductivity flow cells on the high pres-
sure side of the column, the UV flow cell has a maximum pres-
sure limit of 2 MPa (20 bar) and the conductivity flow cell has a
maximum pressure limit of 5 MPa (50 bar).
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2 Safety Instructions
2.1 Safety Precautions

Maintenance

WARNING

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

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

¢ Disconnectpower. Always disconnect power from the instru-
ment before replacing any component on the instrument,
unless stated otherwise in the user documentation.

¢ Corrosive chemicals during maintenance. If the system or
column s cleaned with a strong base or acid, flush with water
afterwards and wash with a weak neutral buffer solutionin the
last step or phase.

NOTICE

To avoid damage to the AKTA avant instrument or other
equipment when performing maintenance on the AKTA
avant instrument, follow these instructions.

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

* Advanced maintenance. Read theinstruction carefully before
disassembly of the pump head.

20 AKTA avant Operating Instructions 29101556 AC



2 Safety Instructions
2.2 Labels

2.2 Labels

Introduction

This section describes the information on the system label and other safety or regula-
tory labels that are attached to the product.

Labels on the AKTA avant instrument

The following illustration shows the labels that are attached to the AKTA avant instru-
ment.
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2 Safety Instructions
2.2 Labels

System label

The system label is located on the back of the equipment. The system label identifies
the equipment and shows electrical data, regulatory compliance, and warning

symbols.

Description of symbols on the labels

The following symbols and text may be present on the system label:

Label Meaning

Warning!

Fraction collector. Do not fractionate flammable liquids in
the built-in fraction collector. When running RPC methods,
collect fractions through the outlet valve or the optional
external Fraction collector F9-R.

Warning! Read the Operating Instruction before using the
system.

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

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

Voltage
Frequency
Max. Power

Electrical requirements:

* Mainsvoltage (VAC) or other input voltage (AC or DC)
* Frequency (Hz)

* Max. power (VA)

Protection Class

Degree of protection provided by the enclosure.

Mfg. Year

Year (YYYY) and month (MM) of manufacture

22
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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
instrument, including connected equipment. This section also describes the results in
the event of power failure or network interruption.

Emergency shutdown

In an emergency situation, stop the run by either pausing the run or switching off the
instrument as described in the following table:

If youwant
to...

pause therun

then...

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

or

* Topause therunfrom UNICORN, click the Pause buttoninthe
System Control module:

(File  Edit View Manual  System  Tools  Help

=R EaREE]

Result: All pumps in the instrument are stopped.

switch off the
instrument

* Pushthe Power switch to the O position,
or
¢ disconnect the power cord from the wall socket.

Result: Therunis interrupted immediately.

Note:

The sample and data may be lost as a result of switching off the
power.

AKTA avant Operating Instructions 29101556 AC
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2 Safety Instructions
2.3 Emergency procedures

Power failure

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

Power failure to... will resultin...

AKTAavant instrument * Therunisinterrupted immediately

* Datacollected up to approx. 5 seconds before
the power failure is available in UNICORN.

Computer * The UNICORN computer shuts down

* Theinstrumentdisplay shows status Not
connected

* Therunisinterrupted immediately

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

Note:

The UNICORN client may lose connection to
the instrument during a temporary overload of
the processor and display an error message.
This may appear as a computer failure. The run
continues and you can restart the UNICORN
client to regain control. No data will be lost.

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 this manual. Remember
to also take into account the specifications for the computer and monitor. Refer to the
manufacturers' documentation.

Note: Ifusing a UPS, the AKTA avant instrument, the computer and the monitor
must be connected to the UPS.

Restart the instrument after
emergency shutdown or power
failure

Follow the instructions to restart the instrument after an emergency shutdown or
power failure.
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Step

2 Safety Instructions
2.3 Emergency procedures

Action

Make sure that the condition that caused the emergency shutdown or
power failure is corrected.

If the instrument was switched off, press the Power switch on the instru-
ment.

Result:
Theinstrument should start and the Instrument display should show Not
connected.

Turn on the computer and monitor.

Start UNICORN and connect to the system.

Seeinstructionsin Section 4.4 Start UNICORN and connect to system, on
page 67.
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3 System description

3 System description

About this chapter
This chapter gives an overview of the AKTA avant instrument, software and accesso-
ries.

In this chapter
Section See page
3.1 AKTA avant instrument overview 27
3.2 UNICORN software 36

lllustration of the system

The following illustration shows the AKTA avant instrument with UNICORN software
installed on a computer.
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3 System description
3.1 AKTAavant instrument overview

3.1  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 AKTA avant User Manual.

Exterior design

The AKTA avant instrument 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 instrument. An instrument display is located on the front. From this side the
built-in fraction collector is handled, as well as the sample. The remaining 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 following table shows some of the operational limits of AKTA avant 25 and AKTA

avant 150

Parameter Limits
AKTA avant 25 AKTA avant 150

Flow rate 0.001 to 25 ml/min 0.01to 150 ml/min
Note: Note:
When running the When running the
Column packing flow Column packing flow
instruction, the instruction, the
maximum flow rate is 50 maximum flow rate is
mil/min. 300 mil/min.

Max. operating pressure 20 MPa (200 bar) 5 MPa (50 bar)

UV monitor wavelength 190to 700 nm 190to 700 nm
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3 System description
3.1 AKTAavant instrument overview

lllustration of the main parts of the
instrument

The followingillustration shows the location of the main parts of the instrument.

Part Function Part Function

1 Fraction collector 2 Buffer tray

3 Instrument display 4 Wet side

5 Foldable door 6 Pump cover

7 Holder rails 8 Swivel foot lock/unlock knob
9 Swivel foot 10 Swing out toolbox

11 Power switch

Illustration of the wet side modules of
the instrument

The following illustration shows the modules of the wet side of the instrument.
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7 16 151415 2 111 10

Part Function Part Function

1 Injection valve 2 Flow restrictor

3 pHvalve 4 Columnvalve

5 UV monitor 6 Conductivity monitor

7 Inletvalve B 8 Quaternary valve

9 System pump B 10 Pressure monitor of system
pumps

11 System pump flow restrictor 12 Inletvalve A

13 System pump A 14 Mixer

15 Sample pump flow restrictor 16 Pressure monitor of sample
pump

17 Sample pump 18 Pump rinsing solution tube

19 Sampleinlet valve 20 Outletvalve

21 Holder rails

Available modules

The AKTA avant instrument is always delivered with the standard modules installed,
but one or more optional modules may be added to the flow path.

The following tables contains information on the standard modules and the optional
modules of the AKTA avant 25 and AKTA avant 150 instruments. The sections that

follows contain descriptions of the modules.
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Note: The valves for AKTA avant 25 and AKTA avant 150 are compatible with both
systems but for the best performance the specific valve type should be used.
The narrow channels in the valves for AKTA avant 25 will give too high back
pressure if used above 50 ml/min. The larger volumes in the "H" valves for
AKTA avant 150 may decrease resolution and increase peak broadening if
used in AKTA avant 25.

Standard modules

Module Labelin
AKTAavant 25 AKTAavant 150
System pump A P9A PO9HA
System pump B P9B P9HB
Sample pump P9-S P9HS
Pressure monitor R9 R9
Mixer M9 M9
Injection valve V9-Inj V9H-Inj
Quarternary valve Q9 Q9
Inletvalve A V9-IA V9H-IA
Inletvalve B V9-IB V9H-IB
Sampleinletvalve Vo-IS VIH-IS
Columnvalve V9-C V9H-C
pH valve V9-pH V9H-pH
Outletvalve V9-0 V9H-0
UV monitor U9-M u9-M
Conductivity monitor C9 Cc9
Built-in fraction collector | NA NA

Optional modules

Module

Second Inlet valve A

AKTA avant 25

V9-A2

Labelin

AKTA avant 150

V9H-A2

Second Inlet valve B

V9-B2

V9H-B2
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Module Labelin
AKTAavant 25 AKTAavant 150
Extra Inlet valve X1 V9-IX VI9H-IX
ExtraInlet valve X2 V9-IX VIH-IX
Second Sampleinlet V9-S2 V9H-S2
valve
Versatile valve V9-v VI9H-V
Loop valve V9-L V9H-L
Second Columnvalve V9-C2 V9H-C2
Second Outlet valve V9-02 V9H-02
Third Outlet valve V9-03 V9H-03
External airsensorL9-1.5 | L9-1.5 L9-1.5
External air sensor L9-1.2 | L9-1.2 L9-1.2
1/0-box E9 E9
Second UV monitor U9-L uU9-L
Second Conductivity Cc9 c9
monitor
Second Fraction F9-R F9-R
collector

Description of standard modules

The following modules are installed in the instrument when delivered.

Module Description

System pumpAP9AorP9HA | Ahigh precision pump, which delivers bufferin
purification runs.

System pump BP9 BorP9HB Ahigh precision pump, which delivers bufferin
purification runs.

Sample pump P9-Sor P9HS Ahigh precision pump which delivers sample or
buffer in purification runs.

Pressure monitor R9 Pressure monitor which reads the system pres-
sure after System Pump A and System Pump B.
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Pump flow restrictor

Module Description

Prevents the system from siphoning when the
flow path after the pumpis open. Gives a small
back pressure to the pump in extreme low pres-
sure applications.

Mixer M9

Mixes the buffers delivered from the system
pumps to a homogeneous buffer composition.

Three mixer chambers are available for AKTA
avant 25. Available volumes are: 0.6 ml, 1.4 ml
(mounted at delivery) and 5 ml.

Three mixer chambers are available for AKTA
avant 150. Available volumes are: 1.4 ml, 5 ml
(mounted at delivery),and 15 ml.

CAUTION

Risk of explosion. Do not
use Mixer chamber 15 ml
with an AKTA avant 25
system configuration. The
maximum pressure for
Mixer chamber 15 mlis 5
MPa (50 bar).

Inlet valve AV9-I1A or VOH-IA

Inlet valve for System Pump A with seveninlet
ports and integrated air sensor.

Inletvalve BV9-IB or VOH-IB

Inlet valve for System Pump B with seveninlet
ports and integrated air sensor.

Quaternary valve Q9

Valve which allows automatic mixing of four
different solutions.

Sampleinlet valve V9-IS or
VIH-IS

Inlet valve for sample solution, with eight inlet
ports (seven sample inlets and one buffer inlet)
and integrated air sensor.

Injection valve V9-Inj or VOH-
Inj

Valve which directs sample onto the column.

Columnvalve V9-C or VO9H-C

Column valve which connects up to five columns
totheinstrument, and directs the flow to one
column at a time. The column valve features two
integrated pressure sensors.

Allows the user to choose flow direction through
the column, or to bypass the column.
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Module Description

pH valve V9-pH or VOH-pH Valve which enables the pH electrode to be
included in the flow path or by-passed during a
run. The pH electrode may be calibrated when
installed in the pH Valve. It also enables the flow
restrictor to be included in the flow path (default
position) or by-passed during a run.

Outlet valve V9-0 or VO9H-O Valve which directs the flow to the fraction
collector, any of the ten outlet ports or waste.

UV monitor U9-M Monitor which measures the UV/Vis absorbance
at up to three wavelengths simultaneously in the
range 190to 700 nm.

Conductivity monitor C9 Monitor which continuously measures the

conductivity of buffers and sample solutions.

Built-in fraction collector Built-in fraction collector. A cooling function
protects the fractions from heat degradation.

Core modules

Core modules need to be installed for the system to run. They are mandatory in the
software.

All standard modules except the built-in fraction collector are considered core
modules.

Description of optional modules
The following modules may be added to the flow path.

Module Description

Second Inlet valve AV9- Second inlet valves for System pump A, to extend the
A2 orV9H-A2 number of inlets up to 14.

Second Inlet valve BV9- Second inlet valves for System pump B, to extend the
B2 or VO9H-B2 number of inletsup to 14.

Inletvalve X1 and Inlet Inlet valve with eight inlet ports. No integrated air

valve X2V9-IXor VOH-IX | sensor.

Second Sampleinlet Second inlet valve for Sample pump to extend the
valve V9-S2 or VOH-S2 number of sampleinletsup to 14.

Versatile valve V9-V or A 4-port, 4-position valve, which can be used to
V9H-V customize the flow path.
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Module Description

Loop valve V9-L or VOH-
L

Valve which enables automatic sample application
from up to five sample loops, or to collect intermediate
fractions in automated two-step purification.

Second Column valve
V9-C2 or VOH-C2

Valve which connects five additional columns to the
instrument, extending the number of columns up to
10.The valve allows the user to choose flow direction
through the column, or to by-pass the column.

Second Outlet valve V9-
020rV9H-02

Valve which adds 12 outlet ports to the system, giving
atotal of 21 outlets.

Third Outlet valve V9-03
orV9H-03

Valve which adds 12 outlet ports to the system, giving
atotal of 32 outlets

External air sensor
L9-1.50rL9-1.2

Sensor which prevents air from being introduced into
the flow path.

1/0-box E9

Module which receives analog or digital signals from,
or transfers analog or digital signals to, external equip-
ment that has been incorporated in the system.

Second UV monitor U9-L

Monitor which measures the UV absorbance at a fixed
wavelength of 280 nm.

Second Conductivity
monitor C9

Monitor which measures the conductivity of buffers
and sample solutions.

Second Fraction
collector F9-R

Round fraction collector that can collectupto 175
fractions.

lllustration of the instrument display

The following illustration shows the instrument display with the system state Ready

showing.

= 3
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Instrumentdisplay indicators and

buttons

The instrument display is a touchscreen that shows the current system status. The
instrument display includes the following indicators and buttons

Indicator/Button Description

',I_'I

Indicates if the Instrument display buttons are unlocked
orlocked. The buttons can be locked from UNICORN
System Control.

Pauses the run and stops all pumps.

Resumes instrument operation from the following
states:

e Wash
* Pause
e Hold

AKTA avant Operating Instructions 29101556 AC
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3.2 UNICORN software

Introduction

This section gives an overview of the UNICORN software. It also describes the System
Control module.

Tolearn more about System Control and the other three modules Administration,
Method Editor and Evaluation, see the UNICORN documentation package.

In this section
Section See page
3.2.1  UNICORN software overview 37
3.2.2 TheSystem Control module 38
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3.2.1 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.

From hereon, UNICORN refers to compatible versions of the software. The examples
given in this manual are from UNICORN 6.4.

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
following table.

Module Main functions

Administration Perform user and system setup, system log and data-
base administration.

Method Editor Create and edit methods using one or a combination of:

* Predefined methods with built-in application support

¢ Drag-and-drop function to build methods with rele-
vant steps

* Line-by-line text editing

Theinterface provides easy viewing and editing of run
properties.

System Control Start, monitor and control runs. The current flow path is
illustrated in the Process Picture, which allows manual
interactions with the system and provides feedback on
run parameters.

Evaluation Openresults, evaluate runs and create reports.

* The default Evaluation module includes a user inter-
face optimized for workflows like quick evaluation,
compare results and work with peaks and fractions.

* To perform operations like Design of Experiments,
users can easily switch to Evaluation Classic.

When working with the modules Administration, Method Editor, System Control
and Evaluation Classic it is possible to access descriptions of the active window by
pressing the F1 key. This can be especially helpful when editing methods
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3.2.2 The System Control module

Introduction

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

System Control panes

As seeninthe followingillustration, three panes are shown in the System Control
module by default.

The Run Data pane (1) presents current data in numerical values.
The Chromatogram pane (2) illustrates data as curves during the entire run.

The current flow pathiisillustrated in the Process Picture (3), which allows manual
interactions with the system and provides feedback on run parameters.

®

Note: On the View menu, click Run Log to open the Run Log pane which presents
all registered actions.

System Control toolbar buttons

The following table shows the System Control toolbar buttons that are referred toin
this manual.
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3.2.2 The System Control module

Button Function Button Function
Open Method Navi- Run. Starts a method run.
. gator. Opens the Method >
Ilr f . .
g Navigator where avail- !
able methods are listed.
Hold.Suspends the Pause. Suspends the
@ method run, while current i method run and stops all
| flow rate and valve posi- === pumps.
tions are sustained.
Continue.Resumes for End. Permanently ends
example a held or paused the method run.
. .3 d

method run.

Customize.Opensthe
Customize dialog box
where curve settings, run
data groups and runlog
contents can be set.

Connectto Systems.
Opens the Connect to
Systems dialog box where
systems can be connected,
and currently connected
users are displayed.
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4 [|nstallation

About this chapter

This chapter provides the instructions necessary to enable users and service personnel
toinstall the instrument and the software.

Read the entire Installation chapter before starting to install the AKTA avant instru-

ment.

Note: For information on how to how to unpack the AKTA avant instrument and
how to lift the instrument onto a laboratory bench see AKTA avant
Unpacking Instructions.

In this chapter

Section See page

4.1 Site preparation 41

4.2 Hardware installation 53

4.3 Software installation 66

4.4 Start UNICORN and connect to system 67

45 Prime inlets and purge pump heads 69

4.6 Performance tests 86

40
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4.1 Site preparation

Introduction

This section describes the site planning and the preparations necessary to perform
before installation of an AKTA avant system. The purpose is to provide planners and
technical staff with the data needed to prepare the laboratory for the installation.

The laboratory site must be planned and prepared before installing the AKTA avant
system. The performance specifications of the system can be met only if the laboratory
environment fulfills the requirements stated in this chapter.

In this section
Section See page
4.1.1  Deliveryand storage 42
4.1.2 Roomrequirements 44
4.1.3 Siteenvironment 47
4.1.4 Powerrequirements 48
415 Computer requirements 49
4.1.6 Required materials 50

AKTA avant Operating Instructions 29101556 AC 41



4 Installation
4.1 Site preparation
4.1.1 Deliveryand storage

4.1.1 Delivery and storage

Introduction

This section describes the requirements for receiving the delivery box and storing the
instrument before installation.

Heavy object. The AKTA avant instrument weighs about 119 kg. Use proper lifting
equipment, or be four or more people when moving the instrument. All lifting and
moving must be performed in accordance with local regulations.

When you receive the delivery

* Record onthe receiving documents if there is any apparent damage on the delivery
box. Inform your Cytiva representative of such damage.

* Move thedelivery box to a protected location indoors.

Delivery box
AKTA avant instruments are shipped in a delivery box with the following dimensions
and weight:
Contents Dimensions (mm) Weight
AKTA avant instrument 1000 x 900 x 800 155kg
with accessories (width x height x depth)
Storage requirements

The delivery boxes should be stored at a protected place indoors. The following storage
requirements must be fulfilled for the unopened boxes:

Parameter Allowed range

Ambient temperature, storage -25°Cto60°C

Relative humidity 20% to 95%, noncondensing

Equipment for transportation

The following equipment is recommended for handling the delivery boxes:
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Equipment Specifications

Pallet mover Suitable for a lightweight pallet 80 x 100 cm

Cart for transporting the Dimensioned to accommodate the size and
instrument to the lab weight of the instrument

Unpacking the AKTA avant
instrument

For information on how to how to unpack the AKTA avant instrument and how to lift the
instrument onto a laboratory bench see AKTA avant Unpacking Instructions.
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4.1.2 Room requirements
Introduction

This section describes the requirements for the transportation route and the room
where the AKTA avant instrument is placed.

WARNING

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

Transportation route
Doors, corridors and elevators must have a minimum width of 75 cm to allow for trans-
porting the instrument. Allow additional space for moving around corners.

Space requirements

The following illustration shows the space recommended for the AKTA avant system.

Allow space on the laboratory bench for:
* handling of samples and buffers (2 x 30 cm)
* computer and monitor (80 cm)

* access forservice (see the following topic)
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Service access

To access therear panel, the instrument can be rotated on a swivel foot. There must be
at least 20 cm additional space on the bench to allow for free rotation.

WARNING

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 shattered 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.

Laboratory bench

The bench must be clean, flat and stable to support the weight of the AKTA avant
system, see the following table Equipment weight on page 45.

Equipment dimensions

The outer dimensions of the AKTA avant instrument are shown in the following illustra-
tion.

66 cm

Equipment weight

AKTA avant instrument 116 kg
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Computer approximately 9 kg
Monitor approximately 3 kg
Total approximately 130 kg
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4.1.3 Site environment

Introduction

This section describes the environmental requirements for installation of the AKTA
avant instrument.

Environmental conditions

The following general requirements must be fulfilled:

* Theroom must have exhaust ventilation
* Theinstrumentshould not be exposed to sources of heat, such as direct sunlight
* Dustinthe atmosphere should be kept to a minimum

The installation site must comply with the following specifications.

Environmental requirements

Parameter Requirement

Allowed location Indoor use only

Ambient temperature, operation 4°Cto 35°C

Ambient temperature, storage -25°Cto60°C

Relative humidity, operating 20% to 95%, noncondensing
Relative humidity, non-operating 20% to 95%, noncondensing
Altitude, operation Upto2000m

Pollution degree of the intended envi- Pollution degree 2

ronment

Heat output
The heat output data s listed in the following table.

Component Heat output

AKTA avant instrument Typically 400 W
Maximum 800 W
Computer, incl. monitor and printer Typically 300 W

Refer to manufacturer's instructions for
more information.

Total heat output Typically 700 W
Maximum 1100 W
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4.1.4 Power requirements

Introduction

This section describes the electrical power requirements for the AKTA avant instru-
ment.

Electrical power requirements
The following table specifies the power requirements.

Parameter Requirement

Supply voltage 100t0240VAC £10%

Frequency 50/60 Hz

Transient overvoltages | Overvoltage category i

Max power consump- 800VA

tion

Number of sockets 1 socket perinstrument, up to 3 sockets for computer
equipment

Type of sockets EU or US plugs. Grounded mains sockets, fused or

protected by equivalent circuit breaker.

Location of sockets Maximum 2 m from the instrument (due to length of
mains cable). Extension cables can be used if required.

WARNING

Protective ground. The product must always be connected to a
grounded power outlet.

Quality of power

The mains power supply must be stable and conform to specifications at all times to
ensure reliable operation of the AKTA avant instrument. There should be no transient
or slow changes in average voltage outside the limits specified above.
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4.1.5 Computer requirements

Introduction

AKTA avant systems are controlled by UNICORN software running ona PC. The PC can
be part of the delivery or be supplied locally.

The PC used must fulfill the recommendations stated in this section.

General computer specifications

For information about compatibility between UNICORN versions and the supported
operating systems and database versions see the UNICORN compatibility matrix at
cytiva.com/UNICORNcompatibility.

UNICORN Client Database Workstation E-License
Server installation Server
Min. free disk 6GB 6 GB 12GB 500 MB
space
Min. available 3GB 3GB 3GB 2GB
RAM
Disc format NTFS NTFS NTFS NTFS
Architecture Intel Dual Core (or Intel Dual Core Intel Dual Core (or Intel Dual Core
faster) (or faster) faster) (or faster)

Note: * UNICORN is tested using the English (U.S.) Code 1033 operating system
language version. Using other language versions of the operating system
may cause errors.

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

* Changing the default font and changing the font size from 100% in
Windows may cause problems in the UNICORN user interface.

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

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

* UNICORN is not compatible with the Windows 7 feature High DPI Aware-
ness, which allows the graphic user interface to be scaled. The interface
scale must remain at 100% to avoid issues with clipping and misaligning
of parts of the UNICORN user interface. Normally, the scale is set at
100% by default.

! UNICORN must be closed when the color scheme is changed.
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4.1.6 Required materials

Introduction

This section describes the accessories required for the installation and operation of the
AKTA avant instrument.

Buffers and solutions

The buffers and solutions listed in the following table are required during the installa-
tion procedure and should be provided at the installation site.

Buffer/solution Required Scope of use
volume

Distilled water 1 liter Air sensor test, fraction collector
test, Quaternary Valve test and
system test

1% acetone in distilled 0.5 liter Quaternary Valve test

water

1% acetoneand 1 M NaCl | 0.5liter System test

in distilled water

20% ethanol 200 ml Priming of the pump piston
rinsing system

Laboratory equipment

The equipment listed in the following table is required during the installation proce-
dure and should be provided at the installation site.

Equipment Specification

Flasks, liquid containers For buffers and waste
Gloves For protection
Protective glasses For protection

Fraction collector tubes and bottles

The tubes and bottles used in the built-in fraction collector must fulfill the require-
ments listed in the following table. Examples of manufacturers are also listed in the
table.
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Tube or Diameter (mm) Height (mm) Examples of
bottle size X X manufacturers
Min. Max. Min. Max.
(ml)
3 10.5 11.5 50 56 Nunc™
5 105 12 70 76 VWR™
8 12 133 96 102 BD™ Biosciences,
VWR
15 16 17 114 120 BD Biosciences
50 28 30 110 116 BD Biosciences
250 mL bottle | L:55 L:64.5 - 121 Nalgene™,
W:55" | W64’ Kautex™

1 Length and width of the rectangular bottle base

Deep well plates, requirements

The deep well plates used in the built-in fraction collector must fulfill the requirements
listed in the table below.

Property Specification

No. of wells 24,48,0r 96
Shape of wells Square, not cylindrical
Well volume 10,5,0r2ml

Approved deep well plates

The deep well plates listed in the table below are tested and approved by Cytiva to be
used with the built-in fraction collector.

Plate type Manufacturer Part no.
96 deep well plate Cytiva 7701-5200

BD Biosciences 353966

Greiner Bio-One 780270

Porvair Sciences 219009

Seahorse Bioscience S30009

Eppendorf™ 951033405/0030501.306
48 deep well plate Cytiva 7701-5500
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Plate type Manufacturer Part no.
Seahorse Bioscience S30004

24 deep well plate Cytiva 7701-5102
Seahorse Bioscience S30024

52

AKTA avant Operating Instructions 29101556 AC



4.2 Hardware installation

4 |nstallation
4.2 Hardwareinstallation

About this section
This section describes the installation procedure of an AKTA avant system.
Note: For information on how to how to unpack the AKTA avant instrument and
how to lift the instrument onto a laboratory bench see AKTA avant
Unpacking Instructions.
WARNING
Protective ground. The product must always be connectedtoa
grounded power outlet.
WARNING
Power cord. Only use power cords with approved plugs delivered
or approved by Cytiva.
WARNING
Access to power switch and power cord with plug. Do not
block access to the power switch and power cord. The power switch
must always be easy to access. The power cord with plug must
always be easy to disconnect.
In this section
Section See page
421 Installthe computer equipment 54
42,2 Connectthe system units 55
4.2.3 Preparewaste tubing 58
4.2.4 Install the Barcode Scanner 2-D and the pH electrode 61
4.2.5 Preparethe pumprinsing system 62
4.2.6 Starttheinstrumentandthe computer 65
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4.2.1 Install the computer equipment

Introduction

The computer is supplied as a part of the AKTA avant delivery, or supplied locally.

Unpacking and installing

Unpack andinstall the computer according to the manufacturer's instructions.

NOTICE
e Any computer used with the equipment must comply with

IEC 60950 and be installed and used according to the manufac-
turer'sinstructions.
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4.2.2 Connect the system units

Introduction
The following interconnections must be made:
» power supply to the AKTA avant instrument
* powersupply to the computer equipment
* network connection between the computer and the AKTA avant instrument

WARNING

* Power cord. Only use power cords with approved plugs deliv-
ered or approved by Cytiva.

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

Connectorillustration

The following illustration shows the location of the connectors.

®a
| L ]
]

L

Part Function

1 Power input connector

2 Network connector (Ethernet)
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4.2.2 Connectthe system units

Function

UniNet-9 connectors

Note:

Termination plugs must be connected to the connectors that are not in
use.

Other connectors are for use by authorized service engineers only.

NOTICE

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 connectors.
Do not disconnect or move the UniNet-9 bus cable.

Connect power to the AKTA avant

instrument

56

Follow the instructions to connect power to the AKTA avant instrument.

Step

Action

1

Select the correct power cord to be used. Each instrument is delivered with 2
alternative power cords:

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

Discard the unused power cord.

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

Attach the power cord to the rear of the instrument using the cable clip.
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Connect power to computer

equipment

Follow the manufacturer's instructions to connect power to the computer, monitor
and local printer (if used).

Connectto network

Follow the instructions to make network connections.

Step

Action

1

Connect a network cable between the network connector (Ethernet) on the
back of the instrument and the computer network card dedicated to AKTA.

The illustration shows the symbol of the Ethernet connector.

If the computer is to be connected to an external network, connecta
network cable between the main network card of the computerand a
network wall outlet.

Note:

If the computer has not been supplied by Cytiva and if network configuration
is to be used, see UNICORN Administration and Technical Manual for further
information on network settings.
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4.2.3 Prepare waste tubing

Location of waste tubing

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

2
1
Part Description
1 Waste tubing from the injection valve, the pH valve and the outlet valve

(pieces of tubing marked W, W1, W2 and W3).

2 Waste tubing from the fraction collector and the buffer tray.

Prepare the waste tubing

Follow the instructions to prepare the waste tubing.
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4.2.3 Prepare waste tubing

Step Action

1 Place the four pieces of waste tubing from the injection valve, the pH valve
and the outlet valve (pieces of tubing marked W, W1, W2 and W3) in a vessel
placed below the bench.

NOTICE
c 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 Place the three pieces of waste tubing from the fraction collector and the
buffer tray 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.

3 Cut the waste tubing from the fraction collector and the buffer tray to appro-
priate length. Itis important that the tubing is not bent and will not be
submerged in liquid during the run.

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-
tion collector chamber.
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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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4.2.4 Install the Barcode Scanner 2-D and the pH electrode

Introduction

This section describes how to install the Barcode Scanner 2-D and the pH electrode.

Install the barcode scanner

Connect the cable of the Barcode Scanner 2-D to the scanner head and to a USB port
on the computer.

Install the pH electrode

If pH monitoring is to be used, you need to replace the dummy electrode mounted at
delivery with a pH electrode.

CAUTION

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

Follow the instructions to install the pH electrode.

Step

Action

1

2

Unpack the pH electrode. Make sure that the electrode is not broken or dry.
Unscrew the dummy electrode from the flow cell.

Pull off the plug from the connector on the front of the pH valve, and store
the plug together with the dummy electrode.

Remove the cover from the tip of the pH electrode.

Carefully insert the electrode in the flow cell. Tighten the locking ring by
hand to secure the electrode.

Connect the pH electrode cable to the connector on front of the pH valve.
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4.2.5 Prepare the pumprinsing system

lllustration of the pump piston

@ IJE'PJLUHL

Part Description

1 Inlet tubing to the sample pump piston rinsing system
2 Outlet tubing from the sample pump piston rinsing system
3 Inlet tubing to the system pump piston rinsing system
4 Outlet tubing from the system pump piston rinsing system

Prime the pump pistonrinsing
system

Follow the instructions to fill the pump piston rinsing systems with rinsing solution. See
the tubing configuration of the rinsing systems in ///ustration of the pump piston rinsing
systems on page 62.
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Step Action

1 Unscrew the rinsing system tubes from the holders.

2 Fill each of the rinsing system tubes with 50 ml of 20% ethanol.
3 Screw therinsing solution tubes back in the holders.
4 Immerse the inlet tubing to the system pump piston rinsing system in one of

the rinsing solution tubes.

Note:
Make sure that the inlet tubing reaches close to the bottom of the rinsing
solution tube.

5 Immerse the inlet tubing to the sample pump piston rinsing systemin the
otherrinsing solution tube.
Note:
Make sure that the inlet tubing reaches close to the bottom of the rinsing
solution tube.

6 Connect a 25 to 30 mlsyringe to the outlet tubing of the system pump piston
rinsing system. Draw liquid slowly into the syringe.
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Step Action

7 Disconnect the syringe and discard its contents.

8 Immerse the outlet tubing in the rinsing solution tube where the inlet tubing
of the system pump piston rinsing system is immersed.

9 Connect a 25 to 30 mlsyringe to the outlet tubing from the sample pump
piston rinsing system. Draw liquid slowly into the syringe.

10 Disconnect the syringe and discard its contents.

11 Immerse the outlet tubing in the rinsing solution tube where the inlet tubing
of the sample pump piston rinsing system is immersed.

12 Fill the rinsing solution tubes so that each of the tubes contains 50 ml of 20%
ethanol.
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4.2.6 Start the instrument and the computer

Introduction
This section describes how to start the instrument and the computer.

Instruction

Follow the instructions to start the instrument and the computer.

Step Action

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

Result:
Theinstrument starts and the Instrument display states Not connected.

2 Turn on the computer and monitor according to the manufacturer's instruc-
tions.
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4.3 Software installation

Introduction

This section gives an overview of the different UNICORN installation types.

The software should be installed by an assigned UNICORN system administrator.
Detailed information about software installation and configuration is available in the
UNICORN Administration and Technical Manual.

Software installations
You caninstall UNICORN in one of the following configurations:
* asacomplete UNICORN installation on a stand-alone workstation (full installation)
* asaUNICORN database and license server (custom installation)

¢ asa UNICORN software client and instrument server software on a network client
station (custom installation)
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4.4  Start UNICORN and connect to system

Introduction

This section describes how to start and log on to UNICORN and how to connect the
instrument to UNICORN.

Prerequisites

UNICORN must be correctly installed according to instructions in the UNICORN
Administration and Technical Manual.

Start UNICORN andlogon

Follow the instructions to start UNICORN and log on to the program. A valid e-license
must be available for the workstation. See UNICORN Administration and Technical
Manual for more information about e-licenses.

Step Action

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

2 Inthe Log On dialog box:

¢ select User Name
and

* enterPassword.

Note:

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

[l Log On - UNICORN =
[ Use Windows Authentication
User Name: [Defaun VI
Domain
Access [AccessTc Evenything vl
Group:
Start: Administration System Cortrol
[] Method Editor [ Evaluation
[ 0K l [ Cancel ] [ Options <<
* click OK.
Result:

The selected UNICORN modules open.
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Connect to system

Follow the instructions to connect the instrument to UNICORN.

Note:

Step

The system must have been defined by the UNICORN system administrator.

Action

1

Inthe System Control module, click the Connect to Systems button.

P

Result:
The Connect to Systems dialog box opens.

Connect to Systems. El

Connected spstems (1 selected, max 3]

System name Control ~ View

O System]
[] B system2
EED Svstem3 ® O
7 B systemd
= Systemd
| Systemb
O System?

Inthe Connect to Systems dialog box:

* Select asystem check box.
* Click Control for that system.
* Click OK.

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

If UNICORN is unable to connect to the selected instrument, see Chapter
Troubleshooting in AKTA avant User Manual.
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4.5  Primeinlets and purge pump heads

About this section
Before using the sample pump or system pumps it isimportant to do the following:
* Primetheinlets (fill the inlets with liquid).

* Purge the pumps (remove air from the pump heads).

This section describes how to prime the buffer inlets, sampleinlets, and Qinlets, and
how to purge the system pumps and the sample pump.

In this section
Section See page
4.5.1 Prime bufferinlets and purge system pumps 70
452 Primesampleinlets and purge Sample Pump 77
453 PrimeQinlets 82
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4.5.1 Prime buffer inlets and purge system pumps

Overview

The procedure consists of the following stages:

Stage Description

1 Prime allinlet tubing to be used during the run.
2 Validate priming of inlet tubing.
3 Purge System Pump B if pressure signal indicates air bubbles.
4 Validate purge of System Pump B.
5 Purge System Pump A if pressure signal indicates air bubbles.
6 Validate purge of System Pump A.
7 Endtherun.
Note: Toincrease life length of the pump sealing rings, make sure that the pump

rinsing system is filled with fresh rinsing solution.

Tip: The procedures for purging the pump heads and priming the inlets using the
Process Picture, are described in the following topic. It is also possible to
perform the procedures from the Manual instructions dialog box.

Primeinlet tubing

Follow the instructions tofill all Aand Binlet tubing to be used in the run with appro-
priate buffer/solution.

Step Action

1 Make sure that allinlet tubing that is to be used during the method runiis
placed in the correct buffer.

2 Open the System Control module.
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Action

Inthe Process Picture:
* Clicktheinletvalveicons. (Click both the Inlet A and Inlet Bicons, one at
atime, if bothinlets are to be primed.)

* Click the position of the inlet to be filled. Fill the positionsin reverse
alphabetical order and start with the highest number. For example, if all
theseveninletsinInlet Valve B are to befilled, click them in the following
order:B7,B6 ...B1,assuming that BT is the starting buffer.

Inlet valve B i

(1] B2 (83 B4 85| 86 &7

Result:
Theinlet valve switches to the selected port.
Connect a 25 to 30 mlsyringe to the purge valve of one of the pump heads of

System Pump B. Make sure that the syringe fits tightly into the purge
connector.

Open the purge valve by turning it counter-clockwise about three quarters
of aturn. Draw liquid slowly into the syringe until the liquid reaches the
pump.

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

Repeat steps 3 to 6 for each piece of inlet tubing that is to be used during the
run. Inthe final inlet position, draw liquid into the syringe through both purge
valves.
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4.5.1 Prime bufferinlets and purge system pumps

Step Action
8 Check that there is no air left in the pump by following the instructions in
Validate prime or purge of System Pump A or Bor Sample Pump on page
75.1f air bubbles are indicated, follow the instructions in Purge System
Pump Bon page 72
Purge System Pump B

If the priming was done thoroughly and the final buffer was drawn all the way into the
syringe and the validation of the priming showed that there was no air left in the pump
itis not necessary to purge System Pump B.

However, if the pressure signal indicated air bubbles left in the pump, follow these
instructions to purge both pump heads of System Pump B:

Step

Action

1

72

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

Inthe Process Picture:
* Clickthe Injection valve icon and then click System pump waste.

Result:

The injection valve switches to waste position. This is necessary to achieve a
low back pressure during the purge procedure.

System pump
waste

LoopE

Loop valve PreC

System pump By-pass
waste
L', T E— \
ol == w2 o ,
Smi Sap V9-Inj

~ " syp Injection valve

Manual had [ S_y'sle_m pump waste ]

Inject Sample pump load
Direct inject Sample pump waste
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Step Action

3 Inthe Process Picture:

e ClicktheInlet valve Bicon.

* Click the position of one of the inlets that will be used at the beginning of
therun.

-

Bl

Inlet valve B b 4

B2 | B3 | B4 B5| BB BY

Result:
Theinlet valve switches to the selected port.
4 Inthe Process Picture:

¢ Clickthe System pumps icon.
* SetConc % Bto 100% B and click Set % B.

System flow x
: 1.000 miimin | Setflowrate
25
Conc % B
\] 100.0 =B Set% B
Pump wash A B
Al v Start pump A wash B1 ¥ | Start pump B wash

Qi - Start Q inlet wash

System wash
@) System out (W) I Injection valve (W1)
15 ml  Startsystem wash

* Setthe System flowto 1.0 ml/min for AKTA avant 25 or 5.0 ml/min for
AKTAavant 150.

e ClickSetflowrate.

Result:

Only System Pump B is active, and a system flow through injection valve
waste starts.

AKTA avant Operating Instructions 29101556 AC 73



4 Installation
4.5 Primeinlets and purge pump heads
4.5.1 Prime bufferinlets and purge system pumps

Step Action

5 Connecta 25 to 30 mlsyringe to the purge valve of the left pump head of
System Pump B. Make sure that the syringe fits tightly into the purge
connector.

6 Open the purge valve by turning it counter-clockwise about three quarters
ofaturn.Draw 5 to 10 ml of liquid slowly into the syringe with a rate of about
1Tml/s.

7 Close the purge valve by turning it clockwise. Disconnect the syringe and

discard its contents.

8 Connect the syringe to the purge valve on the right pump head of System
Pump B, and repeat steps 6 to 8. Keep the system flow running.

9 Check that thereis no air left in the pump by following the instructionsin
Validate prime or purge of System Pump A or Bor Sample Pump on page
75.
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Purge System Pump A

Purge both pump heads of System Pump A by following the same procedure asin
Purge System Pump B, on page 72, but replace step 3 and 4 with the following:

Step Action

1 Inthe Process Picture:

¢ ClickthelInletvalve Aicon.

* Clickthe position of one of the inlets that will be used at the beginning of
therun.

mf oAt B Ea

Inlet valve A b 4
(a1 ]| A2 43| A4 |25 | 46 A7

Result:
The inlet valve switches to the selected port.
2 Inthe Process Picture:

* Clickthe System pumps icon.
¢ SetConc % Bto 0% Band click Set % B.

System flow ®
[I 1.000 mlimin | Set flow rate
0 .
Conc% B
00 *%B Set % B
Pump wash A B

Al L Start pump A wash B1 w || Start pump B wash

Result:
Only System Pump Ais active.

Validate prime or purge of System
Pump A or Bor Sample Pump

Follow these instructions to check that there is no air left in the pump after performing
aprimeorapurge.
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4.5.1 Prime bufferinlets and purge system pumps

Step

Action

1

Inthe Process Picture:
¢ Clickonthe Injection valve and select Manual load.

Result:

The injection valve switches to manual load position.

Manual load By-p|

4

Ewi
col

] F

Injection SaP yg-inj
Manual load System pump waste

Inject Sample pump load

Direct inject Sample pump waste

Make sure that the pump flowis on.

Inthe Chromatogram pane:

* Checkthe PreC pressure curve.

* Ifthe PreC pressure do not stabilize within a few minutes there may be
air leftin the pump. Purge the pump once more then see AKTA avant User
Manual.

End the run

Click the End button in the System Control toolbar to end the run.
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4.5.2 Prime sample inlets and purge Sample Pump

Overview
The procedure consists of the following stages:

Stage Description

1 Prime all sample inlet tubing to be used during the run.
2 Validate priming of inlet tubing.

Purge the sample pump if pressure signal indicates air bubbles.

4 Validate purge of the samle pump.
5 End therun.
Note: Toincrease life length of the pump sealing rings, make sure that the pump

rinsing system is filled with fresh rinsing solution.

Prime sampleinlets

Follow the instructions below to fill all sample inlet tubing, to be used in the run, with
appropriate buffer or sample solution.

Step Action

1 Make sure that all sample inlet tubing that is to be used during the method
runisimmersed in the correct samples or buffer.

2 Make sure that the waste tubing connected to injection valve port W2 is
immersed in a waste vessel.

3 Open the System Control module.
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4.5.2 Primesampleinlets and purge Sample Pump

Step

Action

4

78

Inthe Process Picture

¢ Clickthe Sample inlet valve icon.

e Selectthe position of the inlet to be filled. Start at the inlet position with
the highest number and end at the position with the lowest number or
the buffer position (assuming that the first sample to run is connected to
inlet 1 etc.).

T Buf Sample inlet valve x

s1 |[.s2| s3 /|84 s5 /86| s7

Result:
The sample inlet valve switches to the selected port.
Connect a 25 to 30 mlsyringe to one of the purge valves of the pump heads

in the sample pump. Make sure that the syringe fits tightly into the purge
connector.

Open the purge valve by turning it counter-clockwise about three-quarters
of a turn. Draw slowly with the syringe until the sample just passes the
Sampleinlet valve.

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

Repeat steps 4 to 7 for each sampleinlet that is to be used in the method
run. The final sample or the buffer from the buffer position should be drawn
all the way through both pump heads into the syringe.
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4.5.2 Prime sampleinlets and purge Sample Pump

Action

Check that thereis no air left in the pump by following the instructionsin
Validate prime or purge of System Pump A or Bor Sample Pump on page 75.
Ifair bubbles are indicated, follow the instructionsin Purge Sample Pump on
page 79.

Purge Sample Pump

If the priming was done thoroughly and the final buffer was drawn all the way into the
syringe and the validation of the priming showed that there was no air left in the pump
itis not necessary to purge the sample pump.

However, if the pressure signal indicated air bubbles left in the pump, follow the
instruction below to purge both the pump heads of the sample pump.

Step

Action

1

Make sure that all sample inlet tubing that is to be used during the method
runisimmersed in the correct buffers.

Make sure that the waste tubing connected to injection valve port W2 is
immersed in a waste vessel.

Open the System Control module.

Inthe Process Picture:

* Clickthe Injection valve icon, and then click Sample pump waste.

.
L9 g e) B
Col 7 o
syP E T I
—
Injection valve 4
—. Manual load System pump waste
inject Sample pump load
Direct inject Sample pump waste
Result:

The injection valve switches to waste position. This is necessary to achieve a
low back pressure during the purge procedure.
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Step Action

5 Inthe Process Picture:

¢ Clickthe Sample inleticon, then click Buffer.

* Clickthe Sample pump icon: Set the Sample flowto 1.0 ml/min for
AKTA avant 25 or 5.0 ml/min for AKTA avant 150.

Inlets Pumps -
Sample e
pumpwaste| [

=g AL e A E Column
\ m'i?’qu‘- a2

p Pl== M =—=35yw F -:Egv_pa“:i
== B1 === g Samplofow oJ

\ 1.000 i) | Set flow rate
0 50

mmm Buffer BN 5 pymowash

|Bufler. v | Start pump wash

e (Click Setflowrate.
Result:

The sample pump flow starts.

6 Connect a 25 to 30 ml syringe to the left purge valve of the sample pump.
Make sure that the syringe fits tightly into the purge connector.

7 Open the purge valve by turning it counter-clockwise about three-quarters
ofaturn.Draw 5 to 10 ml of liquid slowly into the syringe with a rate of about
1ml/s.

8 Close the purge valve by turning it clockwise. Disconnect the syringe and

discard its contents.
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Step Action

9 Connect the syringe to the right purge valve on the sample pump, and
repeatstep6to8.

10 Check that thereis no air left in the pump by following the instructionsin
Validate prime or purge of System Pump A or Bor Sample Pump on page 75.

End therun
Click the End button in the System Control toolbar to end the run.

! el
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4.5.3 Prime Qinlets

Overview

The procedure consists of the following stages:

Stage Description

1 Prime all Qinlet tubing.

2 Validate priming of Q inlet tubing.

3 Purge Quaternary Valve and the system pumps if pressure signal indi-
cates air bubbles.

4 Validate purge of Quarternary Valve and system pumps.

5 Endtherun.

Prime the Qinlets

Follow the instructions to prime the Q inlets.

Step Action

1 Make sure that the pieces of inlet tubing marked A1,B1 and Q1-Q4 are
immersed in the correct buffers. The A1 and B1 positions are used for pump
synchronization and these lines should already be primed.

2 Inthe Manual instructions dialog box:

* Select Pumps and pressures ~Quaternary start concentrations.

* SetStart concentration Q1 to 100%. Make sure that the other start
concentrations are set to 0%.

‘Wanual ingtrectians - AKTA zrend 28 po 2 =

Selecisd cokim tipe

ot P oy st concertraiis
= et ot (31

S coroentrabon 02

skl Set cnhatiation 0

A et (4

Save resudtnn -

G 7 oo of paniten dani Ereeste Gose

* Select Pumps and pressures —»System flow and set Flow rate to 0.01
ml/min.
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Action

Connect a 25 to 30 mlsyringe to one of the purge valves of either of the
system pumps. Make sure that the syringefits tightly into the purge
connector.

Open the purge valve by turning it counterclockwise about 3 quarters of a
turn. Draw 10 ml of liquid into the syringe. Check that the Q1 inlet is filled
with liquid.

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

Repeat steps 2to 5 for @2, Q3 and Q4 respectively by setting the respective
Quaternary start concentration to 100%.

Tip:

The inlet tubing that is immersed in distilled water should be the last piece of
inlet tubing to be primed.

Tip:

If you will perform a BufferPro run, end with either Q1 or Q2.

Check that thereis no air left in the pump by following the instructionsin
Validate prime or purge of System Pump A or Bor Sample Pump on page 75.

If air bubbles are indicated, follow the instructions in Purge Quaternary Valve
and the system pumps, on page 83.

Purge Quaternary Valve and the

system pumps

If the priming was done thoroughly and the final buffer was drawn all the way into the
syringe and the validation of the priming showed that there was no air left in the pump
itis not necessary to purge Quaternary Valve and the system pumps.
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84

However, if the pressure signal indicated air bubbles left in the valve or the pump,
follow these instructions to purge Quaternary Valve, System Pump A and System Pump
B. Note that both pump heads of each system pump have to be purged.

Step

Action

1

Inthe Manual instructions dialog box:

* Select Pumps and pressures -Pump wash, and click Allin the
BufferPro/Qinletslist.

Marmaed matrumiomn - AT wyard 25 ne? =]

[ (T ——— L. - x
Cabermany pradent

Bl ——— —
ol pachorne v - o =

S (et il [

W 17 e of povmetes g m [

Result:
A simultaneous pump wash of all the Q inlets is started. This will remove air
from Quaternary Valve.

Wait until the pump wash is completed.

¢ Select Pumps and pressures —~Quaternary start concentrations.

e SetStart concentration Q1to 100%. Make sure that the other start
concentrations are set to 0%.

Select Pumps and pressures —»System flow and set Flow rate t0 0.01
ml/min.

Connect a 25 to 30 ml syringe to the left purge valve of the selected system
pump. Make sure that the syringe fits tightly into the purge connector.
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Step Action

5 Open the purge valve by turning it counterclockwise about 3 quarters of a
turn. Draw 10 ml of liquid slowly into the syringe with a rate of about 1 ml per
second.

6 Close the purge valve by turning it clockwise. Disconnect the syringe and

discardits contents.

7 Repeat steps 3 to 5 for the other three purge valves of the system pumps to
getrid of airin all pump heads. Keep the system flow running during this
procedure.

8 Check that thereis no air left in the pump by following the instructionsin

Validate prime or purge of System Pump A or Bor Sample Pump on page 75.

End the run
Click the End button in the System Control toolbar to end the run.
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4.6 Performance tests

Introduction

86

Before taking the AKTA avant instrument into use, run performance tests to check the
function of the equipment. See AKTA avant User Manual for further instructions.
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5 Prepare the system forarun

About this chapter

This chapter describes the preparations necessary before starting a run.

In this chapter
Section See page
5.1 Before you prepare the system 88
5.2 Prepare the flowpath 90
5.3 Prime buffer inlets and purge system pumps 94
5.4 Connectacolumn 95
5.5 Set pressure alarms 99
5.6 Calibrate the pH monitor 101
5.7 Prepare the built-in fraction collector 103
5.8 Prepare for arun at cold temperature 109
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5.1 Before you prepare the system

Introduction

Checklist

88

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

WARNING

* Donotuse AKTA avant ifit 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

¢ Always use appropriate Personal Protective Equipment (PPE)
during operation and maintenance of this product.

* Do notuse any accessories not supplied or recommended by
Cytiva.

* Fire Hazard. Before starting the system, make sure that there is
no leakage.

Prepare the instrument and accessories according to the following information from
the Method Editor:

which valve ports to use for inlets and outlets

which column type to use

which column position to use

which buffers and samples to prepare

which sample application technique to use

make sure that the the pH electrode is connected, if applicable

which cassettes with corresponding deep well plates and/or tubes to use in the frac-
tion collector, if applicable

ifitis areversed phase chromatography (RPC) run, make sure to follow the safety
precautions below
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5.1 Beforeyou prepare the system

WARNING

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

Fraction collector. Do not fractionate flammabile liquids in the
built-in fraction collector. When running RPC methods, collect
fractions through the outlet valve or the optional external Frac-
tion collector F9-R.

RPC runs with 100% acetonitrile and system pressure
above 5 MPa (50 bar) 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 (100 bar).

RPC runs with 100% acetonitrile in AKTAavant 150 .
Always replace the beige PEEK tubing between the used system
pump and the pump pressure monitor before running RPC with
100% acetonitrile. Replace it with green PEEK tubing, i.d. 0.75
mm.
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5.2 Prepare the flowpath

5.2  Prepare the flowpath

Introduction

90

The flow path contains tubing, valves, pumps and monitors. This section gives an over-
view of the flow path and describes how to prepare the flow path before arun.

CAUTION

* Fasten bottles and cassettes. Always fasten bottles and
cassettes to the rails at the front and side panel. Use appro-
priate holders for bottles. Shattered glass from falling bottles
may cause injury. Spilled liquid may cause fire hazard and
personal injury.

¢ Max.weight on buffertray. 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.

* Avoidspillage and overflow. Make sure that the system is
prepared according to the settings in the method to be run. For
example make sure that the waste tubing isinsertedin an
appropriate waste container and secured in place.
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5.2 Prepare the flowpath

lllustration of the flow path
The following illustration shows an overview of the standard flow path.
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Part Description

1 Pressure monitor
2 Sample pump

3 Sampleinletvalve
4 Quaternary valve
5 Inletvalve A

6 Inletvalve B

7 System pump B

8 System pump A

9 Pressure monitor
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Part Description

10 Mixer

11 Injection valve

12 Sample loop or Superloop™
13 Columnvalve

14 Column

15 UV monitor

16 Conductivity monitor

17 Flow restrictor

18 pH valve with pH monitor
19 Outletvalve

20 Fraction collector

Prepare theinlet tubing

Connectinlet tubing to the inlet ports that are to be used, and immerse all inlet tubing
thatis to be used during the method runin the correct buffers.

Waste ports

The following table shows the waste ports of Injection Valve, pH Valve and Outlet Valve.

Valves and ports lllustrations

Injection Valve (label
V9-Inj and V9H-Inj)

Waste ports:
e W1,W2

92
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Valves and ports Illustrations

pH Valve (label V9-pH
and VOH-pH)

Waste port:

* W3

3
E vo-pH

Outlet Valve (label V9-
0 and V9H-0)

Waste port:
* W

V9-0

Prepare the waste tubing

Make sure that the waste tubing is prepared according to the instructions in Section
4.2.3 Prepare waste tubing, on page 58.

Prepare the outlet tubing

Connect outlet tubing to the outlet ports of the 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.

Plug unused valve ports

Itisrecommended to plug all unused valve ports with stop plugs before starting a run.
See User Manual 29119969 for information about connectors.
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5.3  Prime bufferinlets and purge system pumps

Introduction
Before you start the system pumps, it isimportant to do the following:

¢ Primethe inlets (fill the buffer inlets with liquid).
* Purge the system pumps (remove air from the pump heads).

Forinstructions on how to prime the inlets and purge the system pumps, see Section
4.5 Prime inlets and purge pump heads, on page 69.
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5.4 Connectacolumn

5.4 Connect a column

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 the AKTA avant instrumen, see AKTA avant User Manual.

WARNING

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

Methods automatically include pressure alarms based on the specifications of the
chosen column type. However, when running manual runs you have to set the pressure
limits yourself. Also, to protect the column media, special settings are needed. See
Section 5.5 Set pressure alarms, on page 99 for more information on pressure alarms.

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 holderand connecta
column

Follow the instructions 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
appropriate tubing and connectors.

Step Action

1 Attach an appropriate column holder to the rail on the instrument.
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Step Action

2 Attach the column to the column holder.

3 Connect a suitable tubing to a column valve port, for example port 1A if
column position 1 was chosen in the method to be run.

4 Inthe Process Picture:

¢ Clickthe Column valveicon.
¢ Click, e.g., Position 1 and Down flow.

= T e UV === Con
ek
Column vahe X
() Down flow
() Up flow
| Setposition |

Position &

Position 7
Position 8
Paosition 8
Position 10

* Click Set position

Result:
The column valve switches to position 1.
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Step Action

5 Inthe Process Picture:
¢ Clickthe System pumpsicon.
* Enteralow System flow (e.g.,0.2 ml/min).
* C(ClickSet flowrate.

| System fiow X I
|J 0.200 mimin | Setflow rate
Conc % B ]

1
! | 0.0 B Set% B
0 100 |
Diovrne wrach A n
Result:

A system flow of 0.2 ml/min starts.

6 When buffer leaves the tubing on port 1A (if port 1A was chosen in the
method to be run) in a continuous mode and the top part of the column is
filled with buffer, connect the tubing to the top of the column.

Gt

7 Connect a piece of tubing to the bottom of the column.
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98

Step

Action

8

When buffer leaves the tubing at the bottom of the columnin a continuous
mode, connect this piece of tubing to the column valve. Use the port oppo-
site to the one already connected to the column, in this example port 2B.

Click the End button in the System Control toolbar to end the run.
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5.5  Set pressure alarms

Introduction
The columns can be protected by two different types of pressure alarms:

* The pre-column pressure alarm protects the column hardware.

* Thedelta-column pressure alarm protects the column media.

The column valves V9-C and V9H-C have built-in pressure sensors that automatically
measure the pre-column and delta-column pressure.

See theinstructions in the next topic to set the pressure alarm for the column to be
usedintherunand, if applicable, to set the parameters for the tubing dimensions.

Note: Remember to lower the system pressure alarm and sample pressure alarm
if the optional UV Monitor U9-L and/or the optional second Conductivity
Monitor C9 is used on the high pressure side in the system (before the
column(s]).

NOTICE
c UV and conductivity flow cells on the high pressure side.

When placing UV and/or conductivity flow cells on the high pres-
sure side of the column, the UV flow cell has a maximum pressure
limit of 2 MPa (20 bar) and the conductivity flow cell has a
maximum pressure limit of 5 MPa (50 bar).

Pre-column pressure alarms

Itisimportant that the pre-column pressure alarm s set during allruns where a
columnis used. The pressure alarm can be setin: the method to be run, the System
Settings dialog box, or during a manual run.

Pre-column pressure alarm limits are automatically set in the method when a column
from the column listis selected in the method. Refer to UNICORN Method Manual for
more information on pressure alarms.

Set pressure alarms

Pressure alarm limits may be set manually in System Control. The example below
describes how to set the high pressure limit for the column. Other alarms are setina
corresponding way.

Step Action

1 Inthe System Control module, on the Manual menu, click Execute
Manual Instructions .

Result:
The Manual instructions dialog box opens.
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Step Action
2 Inthe Instructions box, select Alarms —Alarm pre column pressure.
Manual instructions  System 1
L { ek |
e R e
- b Mode
et T @ raad
# Fraction collection e 2.2
iy S i T
T R - 200
ﬁ:::‘:',, e = 030 I P
+ Wash settings
+ Walch patamatons
= Advoroi “
Saves asull as | B |
[@] Tl codsts ot pasameters aurman (T
3 Click Enabled in the Mode field.

¢ Enterthe high pressure limitin the High alarm box.
¢ Click Execute.
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5.6  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

CAUTION

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

Follow the instructions to perform the calibration.

Step Action

1 Open the System Control module. On the System menu, click Calibra-
tion.

Result:
The Calibration dialog box opens.

Calibration - System3 E‘
Honion o corale Curert vake 5oz
Calibration procedure
Prepare for calibration
Caibration for pH electiode buifer 1 Description ~
[014]
‘pH’ calibrates the pH slestiods with two point
pH for bufer 1 |:| calibration, i ., using bwo pH calibration solutions. 1t
1014 can also be used to il the pH cell with storage
salution since the pH valve is in calibratian pastion
oH for bufer 2 | For calbration. preferably use pH standard buffers
oH 4 or 7 as the first calibration poirt and 3 pH
standard buffer close o the lowest or highest pH
Last calbraled on: 20030113 105207 +01:00 vou need to measure 33 your secand paint
Caitrated electrode slope; % 52391 Parameters
g ‘BH for buffer 1°
Assymetry potential at pH 7: v 13.05 e e
RO T P hd
2 Select pHin the Monitor to calibrate list.
3 Click Prepare for calibration.
Result:

The pH valve switches to the calibration position.

4 Enter the pH of the first pH standard buffer in the pH for buffer 1 box.

AKTA avant Operating Instructions 29101556 AC 101



5 Prepare the system forarun

5.6 Calibrate the pH monitor

102

Step Action

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

6 When the Current value is stable, click Calibrate.

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

8 Enter the pH of the second pH standard buffer in the pH for buffer 2 box.

9 Repeat steps 5 to 6 using the second pH standard buffer.
Result:
Calibration date and time are displayed in the dialog box, and also values for
Calibrated electrode slope and Asymmetry potentialat pH 7.

10 Isthe Calibrated electrode slope > 80% and the Asymmetry potential

atpH 7 inside theinterval t60 mV?

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

* IfNo:Cleanthe 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 AKTA avant User Manual, Chapter
Maintenance.
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5.7  Prepare the built-in fraction collector

Introduction

This section describes how to prepare the built-in fraction collector. For detailed infor-
mation regarding the types of deep well plates, tubes and cassettes, see AKTA avant
User Manual.

WARNING

Fraction collector. Do not fractionate flammable liquids in the
built-in fraction collector. When running RPC methods, collect frac-
tions through the outlet valve or the optional external Fraction
collector F9-R.

Available cassettes, trays and racks
The following Cassettes and racks are available:

¢ Cassette 3 mltubes (for 40 tubes)

* Cassette 5 mltubes (for 40 tubes)

* Cassette 8 mltubes (for 24 tubes)

* Cassette 15 mltubes (for 15 tubes)

* Cassette 50 mltubes (for 6 tubes)

* Cassette for deep well plate (24, 48, 96 wells)
* Cassette tray (for six cassettes)

¢ Rackfor 50 mltubes (for 55 tubes)

* Rackfor 250 mlbottles (for 18 bottles)

Workflow for preparing the built-in
fraction collector
Before starting to prepare the built-in fraction collector, check the fractionation

settings in the method to be run. Perform the steps described below according to the
settingsin the method.

Step Operatoractions Reference to instructions

1 Insert the cassette trayorarackfor  See Prepare and insert the cassette
tubes or bottles. tray below.

2 Change the System Settings in See UNICORN System Control

UNICORN to set the fractionation Manual.

mode and other settings for frac- Available System Settings are

tion collection. described in AKTA avant User
Manual.
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5.7 Preparethe built-in fraction collector

Prepare cassettes and insert the
cassette tray

Follow the instructions to prepare the fraction collector before arun.

Step Action

1 If you are to use cassettes with the QuickRelease function, first open the
cassettes.

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 A1 is positioned above
the A1 marking on the cassette.
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5.7 Prepare the built-in fraction collector

Step Action

3 Close the cassettes that have the QuickRelease function.

4 Place the cassettes on the cassette tray. Make sure that the cassette type
code (see theillustration) faces the front of the tray marked with the Cytiva
monogram.

/ f»‘
) v ;rv
~ st N
I
5 Open the fraction collector drawer by pressing the handle upwards, and

pulling out the drawer.
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5.7 Prepare the built-in fraction collector

Step

Action

6

Place the cassette tray on the tray support of the fraction collector drawer.
Make sure that the front of the tray (marked with the Cytiva monogram)
faces the front of the drawer and is hooked onto the two pins.

Close the drawer. Make sure that it snaps into closed position.
Result:
After the door has been closed, the fraction collector performs a Full scan of

the cassette type code of each cassette to identify the cassette types, see
Cassette and tray identification on page 107.

Prepare arack for 50 mltubes or 250

ml bottles

Step

Action

1

106

Place 50 mltubes or 250 ml bottles in the corresponding rack (rack with 50
ml tubes shown inillustration).
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Step Action

2 Open the fraction collector drawer by pressing the handle upwards, and
pulling out the drawer.

3 Place the rack on the tray support of the fraction collector drawer. Make sure
that the front of the rack (marked with the Cytiva monogram) faces the front
of the drawer and is hooked onto the two pins.

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

Cassette and tray identification

When the door of the fraction collector is closed automatic scanning is performed.
There are two types of scanning procedures:

* Fullscan:Scanning of cassette type codes to determine which types of cassettes
are used, and scanning of rows and columns in deep well plates to identify which
types of plates are used (24, 48, or 96 wells). Full scan is performed only when the
systemisin state Ready.
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* Quickscan:Scanning of cassette type codes to determine which type of cassettes
are used. Quick scan is performed during the run to ensure that correct cassettes
are placed in the fraction collector.

WARNING

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.

View fraction collector content

To view the content of the Fraction collector, open the System control module. On the
View menu, click Fraction Collector Content.
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5.8 Prepareforarun at cold temperature

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 instru-
mentin acold room or cold cabinet, make sure to follow the precautions listed in the
next topic.

Precautions concerning runsina cold
temperature

NOTICE
° » 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.

 Placethe computerinroomtemperature. [f 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.

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
getinto the flow path.

Note: Make sure that the instrument, buffers and sample have had time to reach
the ambient temperature. When the instrument has reached the ambient
temperature, calibrate all pressure sensors.

Tip: When runs are performed in a cold cabinet, make sure to adjust the target
temperature of the built-in 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 box of
System Control, or in the Text Instructions pane in Method Editor.
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6 Runamethod

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
Section See page
6.1 Before you start 111
6.2 Applying the sample 113
6.3 Startamethod run 116
6.4 Monitor the run 122
6.5 After run procedures 124

110
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6.1 Before you start

Introduction

Before starting arun, itis necessary to read and understand the information in this
section and to perform the checks listed in the next topic.

WARNING

Always use appropriate Personal Protective Equipment (PPE)
during operation and maintenance of this product.

Hazardous substances. When using hazardous chemicals,
take all suitable protective measures, such as wearing protec-
tive clothing, glasses and gloves resistant to the substances
used. Follow local and/or national regulations for safe operation
and maintenance of the product.

High pressure. The product operates under high pressure.
Wear protective glasses and other required Personal Protective
Equipment (PPE) at all times.

Checklist

Make sure that the system is correctly prepared:

* Prepare the system according to the settings in the method to be run.

* Selectasuitable column for the application.

* Immerse the buffer inlet tubingin correct buffer vessels.

* Immerse all waste tubing in appropriate waste vessels (consider vessel size, place-
ment and material).

¢ Verifythat notubing is twisted and that the flow path is free from leakage.

Warnings concerning use of

hazardous substances

WARNING

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
hazardous 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.
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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.

Tointerrupt a method during a run you may click the Hold, Pause or End buttonsin
System Control. A held or paused method run can be resumed by clicking the
Continue button. See the instructions in the following table.

If youwant to... then...

temporarily hold the method, with current | click the Hold button.
flow rate and valve positions sustained
)
temporarily pause the method, and stop all | clickthe Pause button.
pumps
| " |
resume, for example, a held or paused clickthe Continue button.
method run.
| 2
=}
Note:
An ended method cannot be
continued.
permanently end the run click the End button.
sl
Note: When ending a method run in advance, it is possible to save the partial

result.
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6.2 Applying the sample

Introduction

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. Aloop can
be filled either manually or by using the sample pump.

This section describes sample application using a syringe to manually fill a sample loop.

Sample application stages

The two stages of the sample application are described in the following table. For
detailed instructions and information regarding the different sample applications
techniques, see AKTA avant User Manual.

Stage Description

Load The sample loop is filled with sample.

Inject The sampleis injected onto the column.

How to fillasample loop

Follow the instructions to fill the sample loop with sample.

Step Action

1 Connect a suitable sample loop to the Injection Valve ports LoopF (fill) and
LoopE (empty).

2 Fill a syringe with sample.

AKTA avant Operating Instructions 29101556 AC 113



6 Runamethod
6.2 Applying the sample

Step Action

3 Connect the syringe to the Injection Valve port Syr.

4 Load sample into the sample loop. To avoid sample loss due to siphoning,
leave the syringe in the port until the sample has been injected onto the
columnduring therun.

Tip:

It is recommended to overload the loop to make sure that the loop is
completely filled. Excess of sample will leave the valve through port W1.

Sample application/injection
through a sample loop
A sample loop is manually filled with sample using a syringe connected to the Injection

Valve. During the method run, the sample is automatically injected onto the column.
Theloopis emptied and washed out using buffer from the system pumps.

The total buffer volume to be used for emptying and washing the sample loop is setin
the Phase Properties tab of the Sample Application phase in the Empty loop with
box.

Phase Properties Texk Inskructions iT

Sample Application

Usze the same flow rate as in Method Settings
Flow rate | 10,000 ml/min  [0.000 - 25.000]

() Inject sample from loop Fill the loop using | Manual laad A
. ) Loop type Capillary loop b il
() Inject sample directly onto column
Sample inlet
Fill loop with il
Empty loop with 1.000 ml
Sample volume ml

[[] Use the same inlets as in Method Settings
Inlet & Al v

Inlet B B1 v 00 %
[ Fill the system with the selected buffer
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Tip: Empty the sample loop with a buffer volume that exceeds the volume of the
loop. This will ensure that the loop is completely emptied.
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6.3 Start a method run

Introduction

This section describes how to start a run using a previously created method. If Column
Logbookwas enabled during installation of the software, registration and selection of
individual columns is possible at method start. For further information on method
creation, please refer to UNICORN Method Manual.

Choose and start a method

The following instructions describe how to open a method and start a run.

Step Action

1 Open the System Control module and click the Open Method Navigator
button.

Result:
The Method Navigator pane opens.

Mezhod Mavgaor ax
Y | Mesneds menod = [Tl

i St Ereatesiny

Doeterod Detauit
Selndi
Sedpit
Dt

s
+ [ ety 0130538
Thatt

2 Select the method to run, and click the Run button.

>
|

Result:
The Start Protocol dialog box opens.

3 Step through the displayed pages in the Start Protocol, add requested
input and make appropriate changes if necessary. Click Next.
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Step Action

4 Click Start on the last page of the Start Protocol.
Result:

* Ifcolumnlogging was chosen atinstallation of UNICORN and a column
type was selected at method creation, the Select Columns dialog box
opens. Continue with the steps outlined in the next topic.

Select Columns - System3 E‘

Enter or select a column individual:

Code lot enp. D
® Enter ID [ - - ]I I -] |:| Cleat
O Select ID: New.

() Disable column lagging for this

[ #pply to all methods with the same column bpe

Methads Remark Calumn Barcode Calurn type
H 0 lting
HiPrep 26/10 Desalting

Column Handling

Coluran Handling Scouting run 2
Column Handling Scouting run 3 HiPrep 26410 Dezalting

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

Registeracolumn and startarun

The following instructions describe how to register a column and starta run.

AKTA avant Operating Instructions 29101556 AC 117



6 Runamethod
6.3 Startamethodrun

Step Action

1 Is the column to be used already registered?

e |fNo,continuetostep 2.
* IfYes, continuetostep5.

E5]

Select Columns - System3

Enter or select a column individual
Cade lat ENp.

o
(@ Enter ID [ - - 1 | ||:|[ Clear |

O Select ID: Hew..

() Disable column logging Far this run

[ &pply to &l methads with the same calumn bpe

Methads Remark Column Barcade Column tupe
Calurn Handling
Column Handling Scouting run 2 HiPrep 26/10 Desalting
Column Handling Seouting run 3 HiPrep 26/10 Desalling
2 Inthe Select Columns dialog box, click New.
Result:

The first New Column dialog box opens.

Colurnn [D: | S S || || - || | [ Clear ]

[] The Column has a uniT ag [has a fised Code and exp.)

[ Continue H Cancel ]

8
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Step Action

3 Register the column using the Barcode Scanner 2-D as follows:

* Make sure that the pointer is placed in the first position of the Code box.

¢ Pointthe Barcode Scanner 2-D towards the data matrix tag on the
column.

* Pressand hold the trigger to create a beam.

* When the scanner beeps, the column ID is registered and displayed in the
dialog box.

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

¢ (Click Continue.
Result:

The expanded New Column dialog box opens.

New Column @
Code lot EHp. [n]
Calurmn 1D | | | | | | | |
Aliag [optional): | |
Technique: | Desalting £ |
Column type: | HiPrep 26/10 Desalting £ |

[[] Use medium batch |D:

| | |
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120

Step

Action

4

In the expanded New Column dialog box:

Enter an column alias in the Alias box (optional).
Click achromatography technique on the Technique menu.
Click a column type on the Column type menu.

Select the Set medium expiration date check box and click a date on
the menu.

Click OK.

Tip:

Alias can be used for easy identification of a column.
Result:
The entered information is saved and the dialog box closes.
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Step Action

5 Inthe Select Columns dialog box:

* Click EnterID.
* UsetheBarcode Scanner 2-D (see step 3) to enter the column ID.

Sele;

Columns - System3

E5)

Enter or select a column individual:
Code P

lot e o
@ Enter ID “zs—szaa—lsl |12345578| |UUUU—UU | [ Clear ]
©) Select ID [ Hew. |

) Disable column logging for this un

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

Methods Remark. Column Barcode Column type

HiPr 0
Column Handling Scouting run 2 HiPrep 26/10 Desalting

Column Handling Scouting run 3 HiFrep 26/10 Desalting

* Alternatively, click Select ID and click the column individual to be used in
the run from the menu.

Select Columns - System3 Fgl
Enter or select & column individual
Code lat X, D
O Enter [ I [ [ ] ce=r ]
@ SelectID 25928913 28928913 000000 1234, Hirep 261 v | [ Mew. |

() Disable calumn logging

[] Apply to all methods with the same column type

Methods Remark. Column Barcode Column type
Colurnn Handling 0000-001234 110 Desalting
Calurnn Handling Scouting un 2 HiPrep 26/10 Desalting
Calurn Handling Scouting run 3 HiPrep 26/10 Desalting
* Click OK.
Result:

Therun starts. All necessary actions occur automatically according to the
method, including ending of the run.

AKTA avant Operating Instructions 29101556 AC 121



6 Runamethod

6.4 Monitortherun

0.4 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 in the instrument
display.

* Selected curves are shown in the Chromatogram pane.

* Allregistered actions during the run are displayed in the Run Log pane.

* Thecurrentflow pathisshowninthe Process Picture pane.

For details on the System Control interface, see Section 3.2.2 The System Control
module, on page 38.

Monitor the run

Tointerrupt a method during a run you may click the Hold, Pause or End buttonsin
System Control. A held or paused method run can be resumed by clicking the
Continue button. See the following table.

If youwant to...

temporarily hold the method, with current flow

rate and valve positions sustained click the {EI button.

temporarily pause the method, and stop all n

pumps click the === button.

resume, for example, a held or paused method >

run. click the \===" button.
Note:

An ended method cannot be
resumed.

permanently end the run

w
clickthe button.

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

Process Picture

122

The Process Picture displays the current flow path, run parameters and real-time
data from monitors during a run. It also allows manual interactions with the system.

Tubing colors indicate flow path states, as shown in the following illustration and
described in the following table.
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Modules without a fixed place in the system are shown in a panel below the process
picture (modules are called components in the process picture).

w 1.000 mi/min 0.0 ==

ow 0.000
Manual load 0.05 msjcm pHi Off Temp 20,5 °C
593.845 mal piEE
EE Al mmm A B | |
. \ = B
Q —‘ P OEEE M Sy F V mmmm Cond mmmm Resirictor mmmm Frac st
A— '-//
=f = 5 =V ﬁ
)
ff
== Bufferim=x S === p )=
A | avgilable components without 3 fiked place
43.839 mau

UV 2nd I/0 box

Color Indication

Green Open flow path with flow.
Grey Closed flow path or an open path without flow.
Blue Syringe portinloop open for manual injection.

Actionsinthe Process Picture pane
Itis possible to interact with the Process Picture pane.
* Toopenarelatedinstruction, click the componenticon. The example below shows

the pop-up toolbar for the Injection valve icon. Instructions can be given from the
pop-up toolbar of each componenticon.

3 Injection valve X

Manual load System pump waste
Inject Sample pump load
Direct inject Sample pump waste

* Todisplay a detailed picture with explanations, for example for a valve, right-click
the componenticon and click Detailed picture.
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6.5  Afterrun procedures

Introduction

This section describes how to clean the instrument and columns after a chromato-
graphicrun, and how to prepare the system for storage.

Theinstrument 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 informa-
tion about cleaning and maintenance procedures, see Chapter 7 Maintenance, on page
127.

Tip: To clean and fill the instrument and columns with storage solution, use the

System CIP and Column CIP methods. Either as separate, predefined
methods or as phases included in a chromatographic method.

WARNING

Corrosive chemicals during maintenance. If the system or
column s cleaned with a strong base or acid, flush with water after-
wards and wash with a weak neutral buffer solution in the last step
or phase.

System cleaning

After amethod run is completed, perform the following:

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

If applicable, empty the fraction collector.
Clean all spills on the instrument and on the bench using a moist tissue.
Empty the waste vessel.

Clean the manual injection port of the injection valve, see AKTA avant User Manual
for detailed instructions.

Ifapplicable, clean the pH electrode manually and make sure to leave itin an appro-
priate buffer. See AKTA avant User Manual for detailed instructions.

System storage

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

Fill the system and inlets with storage solution (e.g., 20% ethanol) using the System
CIP method.

Column cleaning

After amethod runis completed, perform the following:

124
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¢ Cleanthe column with one or several cleaning solution(s) using the Column CIP
method.

Column storage

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

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

pH electrode storage

If pH monitoring will not be used for a week or longer, perform one of the following
actions:

* Inject new storage solution into the pH flow cell.

* Replace the pH electrode with the dummy electrode that is installed in the pH valve
on delivery.

In the following situations, in order to increase the lifetime of the pH electrode, use the
By-pass position and store the electrode in storage solution inside the pH flow cell:

* pHmonitoring is not needed during the run.
* Organicsolutions are used.
* Extremely acidic or extremely basic solutions are used.

For further information on how to prepare the pH electrode for storage, refer to AKTA
avant User Manual.

Log off or exit UNICORN

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

If youwant to... then...

log off UNICORN on the File menu, click Log off.

|1-: Log off - Eric %

Exit UNICORN

Result: Allopen UNICORN modules close and the Log
On dialog box opens.

exit UNICORN on the File menu, click Exit UNICORN.

45 Log off - Eric

Exit UMICORMN E

Result: Allopen UNICORN modules close.
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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.

Shut down the instrument

Switch off the instrument by pressing the Power switch to the O position.
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7 Maintenance

About this chapter

Regular maintenance is essential for reliable function and results. This chapter
provides schedules for preventive maintenance that should be performed by the user
of the AKTA avant instrument.

Instructions for replacing pump parts and cleaning pump head check valves are
included in this chapter.

Refer to the AKTA avant User Manual for detailed instructions for maintenance and
replacement of parts.

WARNING

Always use appropriate Personal Protective Equipment (PPE)
during operation and maintenance of this product.

In this chapter

Section See page

7.1 Maintenance program 128

7.2 Replace pump piston seal, O-rings, and rinse membrane of 130
Pump P9 or Pump P9H

7.3 Replace pump piston seal, O-ring, and rinse membrane of 139
Pump P9-S

7.4 Replace pump pistons 147

7.5 Clean pump head check valves 148

7.6 Cleaning before planned service 151
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7.1 Maintenance program

Introduction

An overview of the preventive maintenance to be performed on the AKTA avant instru-
ment is outlined in the following list. See AKTA avant User Manual for detailed informa-
tion 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 Cytiva. Do not open any covers or replace
parts unless specifically stated in the user documentation.

Periodic maintenance program

The following periodic maintenance should be performed by the user of the AKTA
avant instrument.

Interval Maintenance action

Daily Calibrate the pH monitor
Weekly Change pump rinsing solution
Weekly Replace inlinefilter in the mixer
Weekly Clean the fraction collector
Monthly Check the flow restrictor
Bi-annual Cleanthe UV flow cell
Bi-annual Replace the pH electrode

Maintenance whenrequired

The following maintenance should be performed by the user of the AKTA avant instru-
ment when required. Refer to the AKTA avant User Manual for detailed instructions.
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Maintenance action

Clean the instrument externally

Run System CIP (System cleaning-in-place)

Run Column CIP (Column cleaning-in-place)

Clean thefraction 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

Calibrate pressure monitors

Replace the mixer

Replace O-ring in mixer

Replace the UV flow cell

Replace the flow restrictor

Replace inlet filters

Wipe off excess oil from pump heads

Clean the check valves. See Section 7.5 Clean pump head check
valves, on page 148

Replace check valves

Replace pump piston seal, O-rings, and rinse membrane. See
Section 7.2 Replace pump piston seal, O-rings, and rinse
membrane of Pump P9 or Pump P9H, on page 130 and Section 7.3
Replace pump piston seal, O-ring, and rinse membrane of Pump
P9-S, on page 139.

Replace pump pistons.See Section 7.4 Replace pump pistons, on
page 147.

Replace pump rinsing system tubing

Replace valve modules
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7.2  Replace pump piston seal, O-rings, and rinse
membrane of Pump P9 or Pump P9H

Introduction

Follow the instructions to replace the O-rings, piston seal, and rinse membrane of
pumps P9, P9H A, P9H B, or P9HS.

Note: Always replace the O-rings, piston seals, and rinse membranes of both
pump heads of a pump at the same time.

Tip: A sign of internal leakage is that the pump rinsing solution volume starts to
increase.

NOTICE
° * Do notdisassemble the pump head unless there is good reason

to believe that thereis aninternal leakage. A sign of leakage is
increasing pump rinsing solution volume. Always make sure
that sufficient spare components are available before
attempting toreplace a spare part.

* Replacingspare parts. Read the instructions carefully. For
example, some individual parts of the pump head can be assem-
bled incorrectly. Check the orientation of each part before
continuing with the next instruction.

Maintenanceinterval

Replace the O-rings, piston seals, and rinse membranes the pumps P9, P9HA, P9H B,
and P9H S if they are damaged. After replacement, perform a run to break in the new
piston seals.

NOTICE
e Advanced maintenance. Read the instruction carefully before

disassembly of the pump head.

Required material

The following materials are required:

* Adjustable wrench

* For Pump P9: Star screwdriver, T20

* For Pump P9H:Star screwdriver, T10and T20
¢ Ultrasonic bath

* Ethanol,20%

* For Pump P9: Tubing giving a back pressure of 6 to 8 MPa (60 to 80 bar).
130 AKTA avant Operating Instructions 29101556 AC




7 Maintenance
7.2 Replace pump piston seal, O-rings, and rinse membrane of Pump P9 or Pump P9H

¢ For Pump P9H: Tubing giving a back pressure of 2 to 3 MPa (20 to 30 bar)
* For Pump P9: P9 Seal kit, 25 ml
* For Pump P9H: P9H Seal kit, 150 ml

lllustrations
Theillustrations below show the parts of the pump heads of the pumps P9 and P9H.

Pump P9

Pump P9H
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Description Description
1 Piston 7 Piston seal
2 Return spring 8 Outlet checkvalve
3 Pump membrane housing 9 O-ring
4 Star screws 10 Purge valve
5 O-ring 11 Star screws
6 Support washer 12 Inlet check valve
13 Star screws

Disassemble the pump head

Step Action

1 Make sure that norunisin progress on the instrument.

2 Disconnect the tubing from the pump head, and disconnect the pump inlet
tubing.

3 Unscrew the two white plastic screws located below each pump head by

hand. Pull the plastic connectors to the sides to release the inlet manifold.

4 Disconnect the tubing of the pump piston rinsing system.
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Step Action

5 Unscrew the two screws of the front section of the pump head using a star
screwdriver T20, and pull off the front section.

6 Place the front section of the pump head face down on the bench. For Pump
P9, unscrew the two screws of the support washer using a star screwdriver,
T20. For Pump P9H, unscrew the four screws of the support washer using a
star screwdriver, T10. Discard the O-ring (1) on the support washer, and the
discard the piston seal (2) located in the front section of the pump head.

Note:
Be careful not to scratch the metal surfaces.

Pump P9 Pump P9H
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Step Action

7 Unscrew one of the two screws securing the pump membrane housing using
a star screwdriver, T20. Unscrew the second screw, and at the same time
push firmly on the front of the pump membrane housing to compensate for
the pressure of the piston return spring.

8 Carefully pull off the pump membrane housing together with the piston and
return spring.

9 Inspect the piston and return spring for signs of damage. If damaged,
discard the piston and return spring and use a new piston and return spring
when assembling the pump head.

10 Clean the pump head and pump membrane housing in an ultrasonic bath. If
there are particles on any surfaces, the check valves should be removed and
cleaned separately, see Section 7.5 Clean pump head check valves, on page
148.
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Replace O-rings, piston seal and
pump membrane housing

Step Action

1 Unscrew the purge valve of the pump head. Replace the O-ring on the purge
valve with anew O-ring,, and screw the purge valve back into the pump
head.

Note:
Always use Lubricant 56686700 when exchanging the O-ring 3 x T mm.

2 Wet a new seal with 20% ethanol. Place the new seal in the hole in the front
section of the pump head and press it into position.

Pump P9 Pump P9H

O
7
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Step Action

3 Place the support washer on top of the new seal in the front section of the

pump head. Screw the two or four screws of the support washer. Make sure
totighten the screws fully.

Pump P9 Pump P9H

-
- | E)
q( 1\

(')‘

@f)

@

4 Wet anew O-ring, 21.4 x 1.6 mm, with 20% ethanol. Fit the O-ring around the
support washer.
Pump P9 Pump P9H

Assemble the pump head

Make sure to assemble the pump head correctly. Refer to //lustrations on page 131.
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Step Action

1 Insert the piston into the return spring. Insert piston and return spring into
hole in the pump module.

Note:

Do no touch the ceramic or glass part of the pump piston.
2 Wet the membrane in the hole with 20% ethanol before mounting.

3 Place the pump membrane housing onto the locating pins on the front of the
pump module.

4 Screw one of the two screws securing the pump membrane housing using a
star screwdriver, T20. Push firmly on the front of the pump membrane
housing to compensate for the pressure of the piston and then screw the
second screw.

5 Make sure that the new seal is wetted with 20% ethanol and then tighten
both screws fully.

6 Reconnect the tubing of the pump piston rinsing system.

7 Reconnect the inlet manifold.

8 Reconnect the tubing to the pump head, and reconnect the pump inlet
tubing.

Breakin the new pump piston seal

Follow the instruction below to break in the new pump piston seal of Pump P9 or P9H.

Step Action

1 Fill a buffer vessel with 20% ethanol in water. Immerse the inlet tubing, for
example A1 for System Pump A, B1 for System Pump B, or S1 for the Sample
Pump in the buffer vessel. Place the buffer vessel on the buffer tray.

2 Prime theinlets and purge the pump, see Section 4.5.7 Prime buffer inlets
and purge system pumps, on page 70.

3 * For Pump P9: Connect the reference capillary Ref 2 (or an equivalent
capillary that gives a backpressure of 6 to 8 MPa [60 to 80 bar]) to one of
the column positions of the column valve (e.g., ports 1A and 1B).

* For Pump P9H: Connect the reference capillary Ref 1 (or an equivalent
capillary that gives a backpressure of 2 to 3 MPa [20 to 30 bar] to one of
the column positions of the column valve (e.g., ports 1A and 1B).

4 Immerse the waste tubing in the buffer vessel to recirculate the liquid.
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138

Step

Action

5

* Ifbreakinginapump piston seal of a system pump, follow the instruction
below:

Inthe Manual instructions dialog box:

Select Flow path —-Column valve, and select the position of the
capillary connected to the column valve. Click Insert.

Select Flow path —Inlet A (for System Pump A) or Flow path —Inlet
B (for System Pump B) and select a Position. Click Insert.

Select Pumps and Pressures —Gradient and set Target to 0% B (for
System Pump A) or 100% B (for system pump B).

For PumpP9: Select Pumps and Pressures —System flow and set
the Flow rate to 5.0 ml/min. Click Insert.

For PumpP9H: Select Pumps and Pressures —System flow and set
the Flow rate to 25.0 ml/min. Click Insert.

Click Execute.

Result:

A system flow starts.

* Ifbreakingina pump piston seal of a sample pump, follow the instruction
below:

Inthe Manual instructions dialog box:

Select Flow path —-Column valve, and select the position of the
capillary connected to the columnvalve. Click Insert.

Select Flow path -Sample inlet and select a Position. Click Insert.

Select Flow path —Injection valve and click Direct inject on the
Position menu. Click Insert.

Select Pumps and Pressures -Sample flow and set the Flow rate
to 25.0 ml/min. Click Insert.

Click Execute.

Result:
A sample flow starts.

Run the flow for 2 hours.

Discard the used buffer.
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7.3  Replace pump piston seal, O-ring, and rinse membrane
of Pump P9-S

Introduction
Follow the instructions to replace the O-ring, piston seal, and rinse membrane of Pump
P9-S.
Note: Always replace the O-rings, piston seals, and rinse membranes of both

pump heads of a pump at the same time.

NOTICE
c * Do notdisassemble the pump head unless there is good reason

tobelieve that thereis aninternal leakage. A sign of leakage is
increasing pump rinsing solution volume. Always make sure
that sufficient spare components are available before
attempting toreplace a spare part.

* Replacing spare parts. Read the instructions carefully. For
example, some individual parts of the pump head can be assem-
bled incorrectly. Check the orientation of each part before
continuing with the next instruction.

Maintenance interval

Replace the O-ring, piston seal, and rinse membrane of Pump P9-S if they are
damaged. After replacement, perform a run to breakin the new piston seal.

NOTICE
c Advanced maintenance. Read the instruction carefully before

disassembly of the pump head.

Required material

The following materials are required:

* Adjustable wrench

e Starscrewdriver, T20

* Cross-headed screwdriver
* Hexwrench

¢ Ultrasonic bath

* Ethanol, 20%

* Reference capillary Ref 1
* P9-SSealkit, 65 ml
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lHlustration

Theillustration below shows the parts of the pump heads of Pump P9-S.

Description Description
1 Piston 6 Piston seal
2 Return spring 7 Outlet check valve
3 Drain plate 8 O-ring
4 Rinse membrane 9 Purge valve
5 Rinse chamber 10 Inlet check valve

Disassemble the pump head

Step

Action

1

2

140

Make sure that norunisin progress on the instrument.

Disconnect the tubing from the pump head, and disconnect the pump inlet

tubing.
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Step Action

3 Unscrew the two white plastic screws located below each pump head by
hand. Pull the plastic connectors to the sides to release the inlet manifold.

N

R

N
4 Disconnect the tubing of the pump piston rinsing system.
5 Unscrew one of the two screws of the pump head using a hex wrench.

Unscrew the second screw, and at the same time push firmly on the front of
the rinse chamber to compensate for the pressure of the piston return

spring.
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Step Action

6 Place the pump head face down on the bench. Pull out the piston together
with the return spring.

7 Inspect the piston and return spring for sign of damage. If damaged, discard
the piston and return spring and use a new piston and return spring when
assembling the pump head.

8 Unscrew the two screws securing the drain plate and the rinse chamber. Lift
off the drain plate, and discard the membrane located between the drain
plate and the rinse chamber.

T T

o
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Action

9

10

Lift off the rinse chamber. Gently pull off the piston seal. Discard the used
seal.

Clean the pump head, rinse chamber and drain plate in an ultrasonic bath. If
there are particles on any surfaces, the check valves should be removed and
cleaned separately, see Section 7.5 Clean pump head check valves, on page

148.

Replace O-ring, piston seal, and rinse

membrane

Step

Action

1

Unscrew the purge valve of the pump head. Replace the O-ring on the purge
valve with a new O-ring, 3x1 mm, and screw the purge valve backinto the
pump head.

Note:
Always use Lubricant 56686700 when exchanging the O-ring 3 x 1T mm.
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Step Action

2 Wet a new seal with 20% ethanol. Place the new seal in the hole in the front
section of the pump head and press it into position.

A 4

- . )’//A. ﬁ
.-.1-"; = o
3 With the pump head facing downwards on the bench, place therinse

chamber onto the front section of the pump head with the rinse portsinline
with the check valves. The conical depression in the rinse chamber shall be
facing upwards. Wet a new membrane with 20% ethanol, and place the
membrane into the rinse chamber with the conical face upwards.

Assemble the pump head

Make sure to assemble the pump head correctly. Refer to //lustrations on page 131.

Step Action

1 Place the drain plate on top of the assembly. Screw the two screws through
the drain plate and the rinse chamber using a cross-headed screwdriver.

2 Wipe clean the piston and remove all finger prints. Wet the piston with 20%
ethanol, and insert the piston into the return spring. With the pump head
facing downwards on the bench, insert the pistoninto the pump head by
pushing it gently but firmly vertically downwards into the seal.
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Step Action

3 Place the complete pump head over the locating pins on the front panel of
the sample pump module. Turn the pump head so that the text UP on the
drain plate is facing upwards. Push firmly on the front of the pump head, and
atthe same time screw one of the screws to fasten the pump head onto the
front of the module using a hex wrench. Screw the second screw of the pump
head. Make sure to tighten both screws fully.

4 Reconnect the tubing of the pump piston rinsing system.

5 Reconnect the inlet manifold.

6 Reconnect the tubing to the pump head, and reconnect the pump inlet
tubing.

7 Breakin the new pump piston seal, see instruction below.

Breakin the new pump piston seal

Follow the instruction to break in the new pump piston seal of Pump P9-S.

Step Action

1 Fill a buffer vessel with 20% ethanol in water. Immerse a piece of sample
inlet tubing, for example S$1, in the buffer vessel. Place the buffer vessel on
the buffer tray.

2 Prime the inlets and purge the pump, see Section 4.5.2 Prime sample inlets

and purge Sample Pump, on page 77.

3 Connect the reference capillary Ref 1 (or an equivalent capillary that gives a
backpressure of 2 to 3 MPa [20 to 30 bar]) to one of the column positions of
the columnvalve (e.g., ports 1A and 1B).

4 Immerse the waste tubing in the buffer vessel to recirculate the liquid.

5 Inthe Manual instructions dialog:
* Select Flow path —~Column position, and select the Position of the
capillary connected to the column valve. Click Insert.
* Select Flowpath ~Sample inlet and select a Position. Click Insert.

* Select Flow path —Injection valve and click Direct inject on the Posi-
tion menu. Click Insert.

* Select Pumps ~Sample flow and set the Flow rate to 25.0 ml/min. Click
Insert.

¢ Click Execute.

Result:

Asample flow of 25.0 ml/min starts.
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Step Action

6 Run the flow for 2 hours.

7 Discard the used buffer.
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7.4  Replace pump pistons

Introduction
Follow the instructions to replace the pump pistons of the pumps P9, P9H and P9-S.

Note: Always replace the O-rings, piston seals, and rinse membranes of both
pump heads of a pump at the same time.

NOTICE
Q * Donotdisassemble the pump head unless there is good reason

to believe that thereis an internal leakage. A sign of leakage is
increasing pump rinsing solution volume. Always make sure
that sufficient spare components are available before
attempting toreplace a spare part.

* Replacing spare parts. Read the instructions carefully. For
example, some individual parts of the pump head can be assem-
bled incorrectly. Check the orientation of each part before
continuing with the next instruction.

Maintenance interval
Replace the pump pistons if they are damaged.

Required material
The following materials are required:

* Adjustable wrench
* Starscrewdriver, T20
* Pistonkit

Replace pump pistons of Pump P9

and P9H
If adamaged piston has been in operation, the piston seal will be destroyed and should
also bereplaced. To replace the piston and the seal of a system pump, see Section 7.2
Replace pump piston seal, O-rings, and rinse membrane of Pump P9 or Pump P9H, on
page 130.

Replace pump pistons of Pump P9-S

If adamaged piston has been in operation, the piston seal will be destroyed and should
also be replaced. Toreplace the piston and the seal of Pump P9-S, see Section 7.3
Replace pump piston seal, O-ring, and rinse membrane of Pump P9-S, on page 139.
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7.5 Clean pump head checkvalves

7.5 Clean pump head check valves

Introduction

Clean the check valves when required, for example if particles like dust or salt crystals
inthe check valve cause irregular or low flow. The cleaning procedure is the same for
the system pumps and the sample pump.

Required material

The following materials are required:

Adjustable wrench
100% Methanol
Distilled water
Ultrasonic bath

Follow the instructions to remove and clean the pump head check valves.

Step Action

Instruction
1
2
3
4
148

Before taking the check valve apart, always try to clean the check valves by
priming the pump heads first with distilled water, then with 100% Methanol
and then with distilled water again.

Switch off the instrument.

Disconnect the tubing from the pump head and disconnect the pump inlet
tubing. Disconnect the tubing of the pump rinsing system.

Unscrew the purge valve by turning it counter-clockwise, and lift off the
metal ring.

- \lllllla
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7.5 Clean pump head checkvalves

Step Action

5 Unscrew the plastic nut of the upper check valve using an adjustable wrench,
and gently lift off the upper check valve.

6 Unscrew the two white plastic screws located below each pump head. Pull
the plastic connectors to the sides to release the inlet manifold.
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7.5 Clean pump head checkvalves

Step Action

8
WARNING
Hazardous substances. When using hazardous chemi-
cals, take all suitable protective measures, such as
wearing protective clothing, glasses and gloves resistant
to the substances used. Follow local and/or national
regulations for safe operation and maintenance of the
product.
Immerse the valves completely in methanol and place them in an ultrasonic
bath for a few minutes. Repeat the ultrasonic bath with deionized water.
9 Refit the check valves.
10 Tighten the nut until fully finger-tight and then use the adjustable wrench to
tighten a further 90 degrees.
11 Refit the inlet manifold and reconnect the tubing to the pump head.
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7.6  Cleaning before planned service

Cleaning before planned
maintenance/service

To ensure the protection and safety of service personnel, all equipment and work areas
must be clean and free of any hazardous contaminants before a Service Engineer
starts maintenance work.

Please complete the checklist in the On Site Service Health and Safety Declaration
Form or the Health and Safety Declaration Form for Product Return or Servicing,
depending on whether the instrument is going to be serviced on site or returned for
service, respectively.

Health and safety declaration forms

Health and safety declaration forms are available for copying or printing in the Refer-
ence information chapter of this manual, or on digital media supplied with the user
documentation.
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8 Reference Information

About this chapter

This chapter lists the technical specifications of the AKTA avant instrument. The
chapter also includes a chemical resistance guide. See also AKTA avant 25 Product
Documentation and AKTA avant 150 Product Documentation for detailed technical
specifications.

In this chapter
Section See page
8.1 System specifications 153
8.2 Chemical resistance guide 155
8.3 Recycling information 161
8.4 Regulatory information 162
8.5 Ordering information 171
8.6 Health and Safety Declaration Form 181

152
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Technical specifications

8 Reference Information
8.1 System specifications

Parameter Data

System configuration

Benchtop system, external computer

Control system

UNICORN™ 6.3.2 or later version

Connection between PC and instrument Ethernet
Dimensions (Length x Depth x Height) 860x710x660 mm
Weight (excluding computer) 116 kg

Power supply

100-240 VAC, 50-60 Hz

Power consumption

800 VA

Enclosure protective class

IP21, wetside P22

Tubing and connectors

AKTA avant 25:

* Inlet: FEP tubing, inner diameter (i.d.) 1.6 mm,
Tubing connector 5/16" + Ferrule (yellow),
1/8"

* Pumpto Injection valve: PEEK tubing, i.d.
0.75 mm, Fingertight connector, 1/16"

* AfterInjection valve: PEEK tubing, i.d.
0.50 mm, Fingertight connector, 1/16"

* Qutletandwaste: ETFE tubing,i.d. 1.0 mm,
Fingertight connector, 1/16"

AKTA avant 150:
* Inlet: FEP tubing, i.d. 2.9 mm, Tubing
connector 5/16" + Ferrule (blue), 3/16"

* After pumps: PEEK tubing, 1.0 mmi.d., Finger-
tight connector, 1/16"

e Outlet:FEP 0.d.1/8",i.d. 1.6 mm, Tubing
connector 5/16" + Ferrule (yellow), 1/8"

* Waste: ETFE tubing, i.d. 1.0 mm, Fingertight
connector, 1/16"
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Enviromental requirements

Parameter Data

Storage and transport temperature -25°Cto60°C
range
Chemical environment See Section 8.2 Chemical resistance

guide, on page 155.

Operating temperature range 4°Cto 35°C
Relative humidity 20% to 95%, noncondensing
Equipment noise level

Equipment Acoustic noise

level

AKTA avant instrument <70dBA
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8.2 Chemical resistance guide

Introduction

This section provides general information about biocompatibilty and detailed informa-
tion about chemical resistance of the AKTA avant instrument.

In this section
Section See page
8.2.1 Generalinformation about biocompatibility and chemical 156
resistance
8.2.2 Chemicalresistance specifications 157

AKTA avant Operating Instructions 29101556 AC 155



8 Reference Information
8.2 Chemicalresistance guide
8.2.1 Generalinformation about biocompatibility and chemical resistance

8.2.1 General information about biocompatibility and
chemical resistance

Biocompatibility
The AKTA avant instrument is designed for maximum biocompatibility, with biochemi-
cally inert flow paths constructed mainly from titanium, PEEK and highly resistant fluo-
ropolymers and fluoroelastomers. Titanium is used as far as possible to minimize
contribution of potentially deactivating metal ions such as iron, nickel and chromium.
Thereis no standard stainless steel in the flow path. Plastics and rubber materials are
selected to avoid leakage of monomers, plasticizers or other additives.

Cleaning chemicals

Strong cleaning works well with 2 M sodium hydroxide, 70% acetic acid or the alcohols
methanol, ethanol and isopropyl alcohol. Complete system cleaning using 1 M hydro-
chloric acid should be avoided in order to not damage the pressure sensors. If you are
cleaning separation media using 1 M hydrochloric acid, use loop injections of the acid
and make sure that the column is not mounted on the Column Valve V9-C. The Column
Valve V9-C contains a pressure sensor which can be damaged by 1 M hydrochloric
acid.

Long time use of 0.2 M HCI connected to the Quaternary Valve Q9 as part of a
BufferPro recipe is acceptable. The solution becomes diluted further down in the
system.

If sodium hypochlorite is used as sanitizing agent instead of 2 M sodium hydroxide, use
aconcentration up to 10%.

Organic solvents

Reversed phase chromatography of proteins works well with 100% acetonitrile and
additives trifluoroacetic acid (TFA) up to 0.2% or formic acid up to 5%.

Strong organic solvents like ethyl acetate, 100% acetone or chlorinated organic
solvents should be avoided. These might cause swelling of plastic material and reduce
the pressure tolerance of PEEK tubing. For this reason, flash chromatography and
straight (“normal”) phase chromatography is generally not recommended on the
system.

Assumptions made

Theratings are based on the following assumptions:

* Synergy effects of chemical mixtures have not been taken into account.

* Roomtemperature and limited overpressure is assumed.

Note: Chemical influences are time and pressure dependent. Unless otherwise
stated, all concentrations are 100%.
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8.2.2 Chemical resistance specifications

Introduction

This section provides detailed information about chemical resistance of the AKTA
avant instrument to some of the most commonly used chemicals in liquid chromatog-
raphy. Regarding exposure to solutions not covered by this information, contact your
Cytiva representative for recommendations.

Note: A user can be exposed to large volumes of chemical substances over a long
time period. Material Safety Data Sheets (MSDS) provide the user with infor-
mation regarding characteristics, human and environmental risks and
preventive measures. Make sure that you have the MSDS available from
your chemical distributor and/or databases on the internet.

Aqueous buffers
The specified aqueous buffers are suitable for continuous use.

Chemical Concen- CASno/ECno
tration

Aqueous buffers N/A N/A

pH2-12

Strong chemicals and salts for CIP

The following chemicals are suitable for up to 2 h contact time at room temperature.

Chemical Concen- CAS no/ECno
tration

Aceticacid 70% 75-05-8/200-835-2

Decon™ 90 10% N/A

Ethanol 100% 75-08-1/200-837-3

Methanol 100% 67-56-1/200-659-6

Hydrochloric acid’ 0.1M 7647-01-0/231-595-7

Isopropanol 100% 67-63-0/200-661-7

Sodium hydroxide 2M 1310-73-2/215-185-5

Sodium hydroxide/ethanol 1M/40% N/A

Sodium chloride 4M 7647-14-5/231-598-3

AKTA avant Operating Instructions 29101556 AC 157



8 Reference Information
8.2 Chemicalresistance guide
8.2.2 Chemical resistance specifications

Chemical Concen- CASno/ECno

tration

Sodium hypochlorite 10% 7681-52-9/231-668-3

1 Ifhydrochloric acid, HCI, is used as a cleaning agent when columns are connected to the system, the
HCl concentration should not exceed 0.1 M in the pressure sensors. Remember that the AKTA avant
system has pressure sensors in the column valve V9-C.

For other parts of the system up to 1 M HClis acceptable for short periods of use. See Cleaning chemi-
calsonpage 156

Solubilization and denaturing agents

The following chemicals are suitable for continuous use, as additives in separation and
purification methods.

Chemical Concen- CAS no/ECno
tration

Guanidinium hydrochloride | 6 M 50-01-1/200-002-3

Sodium dodecyl sulfate 1% 151-21-3/205-788-1

(SDS)

Tween™ 20 1% 9005-64-5/500-018-3

Urea 8M 57-13-6/200-315-5

Chemicals usedinreversed phase
chromatography (RPC)

The following chemicals are suitable for continuous use.

Chemical Concen- CAS no/ECno
tration

Acetonitrile’ 100% 75-05-8/200-835-2

Acetonitrile/Tetrahydro- 85%/15% 109-99-9/203-726-8

furan’

Acetonitrile/water/ Max 0.2% N/A

Trifluoroacetic acid (TFA)? TFA

Ethanol 100% 75-08-1/200-837-3

Isopropanol 100% 67-63-0/200-661-7

Methanol 100% 74-93-1/200-659-6
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Chemical Concen- CAS no/EC no
tration

Water/organic mobile Max 5% N/A

phase/formic acid formic acid

Organic solvents can penetrate weaknesses in PEEK tubing walls more easily than water based
buffers. Special care should therefore be taken with prolonged use of organic solvents close to pres-
sure limits.

Note: Quaternary valve is not resistant.

erending on pressure, tubing between pump head and pressure monitor needs to be changed. See
AKTA avant User Manual for more information.
2 Mobile phase system.

Note: It is recommended to replace the mixer sealing ring with the highly resistant
O-ring (product code 29011326) if the system is to be exposed to organic
solvents or high concentrations of organic acids, such as acetic acid and
formic acid, for a longer period of time.

Salts and additives for hydrophobic
interaction chromatography (HIC)

The following chemicals are suitable for continuous use.

Chemical Concen- CASno/ECno

tration
Ammonium chloride 2M 12125-02-9/235-186-4
Ammonium sulfate 3M 7783-20-2/231-984-1
Ethylene glycol 50% 107-21-1/203-473-3
Glycerol 50% 56-81-5/200-289-5

Reducing agents and other additives

The following chemicals are suitable for continuous use.

Chemical Concen- CAS no/EC no
tration
Arginine 2M 74-79-3/200-811-1
Benzyl alcohol 2% 100-51-6/202-859-9
Dithioerythritol (DTE) 100 mM 3483-12-3/222-468-7
Dithiothreitol (DTT) 100 mM 6862-68-8/229-998-8
Ethylenediaminetetraacetic | 100 mM 60-00-4/200-449-4
acid (EDTA)
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Chemical Concen- CASno/ECno
tration
Mercaptoethanol 20mM 37482-11-4/253-523-3
Potassium chloride 4M 7447-40-7/231-211-8
Other substances

The following chemicals are suitable for continuous use.

Chemical Concen- CASno/ECno
tration

Acetone 10% 67-64-1/200-662-2

Ammonia 30% 7664-41-7/231-635-3

Dimethyl sulphoxide 5% 67-68-5/200-664-3

(DMSO)

Ethanol for long-term 20% 75-08-1/200-837-3

storage

Phosphoric acid 0.1M 7664-38-2/231-633-2
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8.3  Recycling information

Introduction

This section contains information about the decommisioning of AKTA avant.

Decontamination

The product must be decontaminated before decommissioning. All local regulations
must be followed with regard to scrapping of the equipment.

Disposal of the product

When taking the product out of service, the different materials must be separated and
recycled according to national and local environmental regulations.

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
unsorted municipal waste and must be collected separately. Please contact an author-
ized representative of the manufacturer for information concerning the decommis-
sioning of equipment.

AKTA avant Operating Instructions 29101556 AC 161



8 Reference Information
8.4 Regulatoryinformation

8.4 Reg

Introduction

ulatory information

This section lists the regulations and standards that apply to AKTA avant.

In this section
Section See page
8.4.1 Contactinformation 163
8.4.2 European Union and European Economic Area 164
8.4.3 Eurasian Economic Union 165
EBpasninckmii aKOHOMUYECKNIA COHO3
8.4.4 Regulationsfor North America 167
8.4.5 Regulatorystatements 168
8.4.6 Declaration of Hazardous Substances (DoHS) 169
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8.4.1 Contactinformation

Contactinformation for support

Tofind local contact information for support and sending troubleshooting reports, visit
cytiva.com/contact.

Manufacturing information
The table below summarizes the required manufacturing information.

Requirement Information

Name and address of manufacturer Cytiva Sweden AB
Bjérkgatan 30
SE 751 84 Uppsala

Sweden

Telephone number of manufacturer +46 771400600
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8.4.2 European Union and European Economic Area

Introduction

This section describes regulatory information for the European Union and European
Economic Area that applies to the equipment.

Conformity with EU Directives

See the EU Declaration of Conformity for the directives and regulations that apply for
the CE marking.

If notincluded with the product, a copy of the EU Declaration of Conformity is available
onrequest.

CE marking

The CE marking and the corresponding EU Declaration of Conformity is valid for the
instrumentwhenitis:

* usedaccording to the Operating Instructions or user manuals, and

* usedinthesame state asit was delivered, except for alterations described in the
Operating Instructions or user manuals.
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8.4.3 Eurasian Economic Union
EBpa3unCKNUii 3IKOHOMUYECKUM COO3

This section describes the information that applies to the product in the Eurasian
Economic Union (the Russian Federation, the Republic of Armenia, the Republic of
Belarus, the Republic of Kazakhstan, and the Kyrgyz Repubilic).

Introduction

This section provides information in accordance with the requirements of the Tech-
nical Regulations of the Customs Union and (or) the Eurasian Economic Union.

BBepeHue

B naHHOM pa3pesne npusefeHa MHbOPMaLums CornacHo TpeboBaHNAM TeXHUYECKNX
pernamMeHToB TaMOXXEHHOM0 Coto3a 1 (Mnn) EBpa3ninicKoro aKOHOMUYECKOr 0 COHo3a.

Manufacturer and importer
information

The following table provides summary information about the manufacturer and
importer, in accordance with the requirements of the Technical Regulations of the
Customs Union and (or) the Eurasian Economic Union.

Requirement Information

Name, address and telephone See Manufacturing information
number of manufacturer

Importer and/or company for LLC Global Life Sciences Solutions Rus
obtaining information about Russian Federation. 123112

importer

Presnenskaya nab., 10, fl. 12, pr.ll, room 6
Telephone: +7 4957396931
Faxnr:+7495739 6932

E-mail: rucis@cytiva.com

UHdopmMauusa o npoussoguTesnie u
uMnopTepe
B cne,qyrou.l,eﬁl Ta6nmue npuBoanUTCA cCBOAHAA I/IH¢0pMaLI,VIF| o npoussoaunTeneun

MMMopTepe, COrnacHo TpeboBaHNAM TeXHUYECKMX pernaMmeHToB TaMOXEHHOIO Colo3a
 (nnu) EBpasmnckoro aKOHOMMYECKOr0 COL03a.

Tpe6oBaHue UHPopmauusa

HavmeHoBaHwue, agpec v Homep CM. MHpopmavmnto 06 nsrorosieHumn
TenedoHa npomsBoanTeNs
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Tpe6oBaHue UHdopmauusa

WmnopTep u/vwnn anuo ana 000 "Tno6an Maiid CaitaHcus ConoLwH3
nosily4YeHuns Hbopmalmm 06 Pyc"

uMmnoprepe

Poccuitickan ®epepaums, 123112

MpecHeHckas Hab., 4. 10, 3T. 12, nom. Il
KOM. 6

TenedoH: +7 495739 6931
@akc: +7 4957396932

Aapec 31eKTPOHHOM NOYTbI:
rucis@cytiva.com

Description of symbol on the system
label

OnucaHue 0603Ha4YeHUA Ha 3TUKETKE
CUCTEMDI

This Eurasian compliance mark indicates that the product is
approved for use on the markets of the Member States of the
Customs Union of the Eurasian Economic Union

[JaHHbI 3HaK 0 EBpa3nMincKkoM COOTBETCTBUM YKa3bIBaET, YTO
nsgenune o4obpPeHO A1 NCNONb30BaHMA Ha PbIHKaxX
rocyaapcTB-4neHoB TaMoXXeHHOro coto3a EBpasuinckoro
9KOHOMMYECKOrO0 COo3a
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8.4.4 Regulations for North America

Introduction

This section describes the information that applies to the product in the USA and
Canada.

FCC compliance

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause unde-
sired operation.

Note: The user is cautioned that any changes or modifications not expressly
approved by Cytiva could void the user’s authority to operate the equip-
ment.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in
acommercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipmentinaresidential areais likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.

AKTA avant Operating Instructions 29101556 AC 167



8 Reference Information
8.4 Regulatoryinformation
8.4.5 Regulatorystatements

8.4.5

Introduction

Regulatory statements

This section shows regulatory statements that apply to regional requirements.

EMC emission, CISPR 11: Group 1,

Class A statement

&

NOTICE

This equipment is not intended for use in residential environments
and may not provide adequate protection to radio receptionin
such environments.

South Korea

Regulatory information to comply with the Korean technical regulations.

&

NOTICE
Class A equipment (equipment for business use).

This equipment has been evaluated for its suitability for useina
business environment.

When used in a residential environment, there is a concern of radio
interference.

&

7o
AZ 717 (IR 8 YSES S A 7IRERH)

0| 71712 R SR EHMAISE SMo 2 MEFLHHIIEH
27171

EM7E8 #EHMAE S E B2 Mozt ol 27l /&
Lct.
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Declaration of Hazardous Substances (DoHS)

HRIE SUT11364-2014 (BFBSFMmBENRRFEARARR) HREOT
BRBREFTENESR.

The following product pollution control information is provided according to SJ/
T11364-2014 Marking for Restriction of Hazardous Substances caused by electrical
and electronic products.

R 75 AR R &5 B

Explanation of Pollution Control

Label

@

BRERAAFREERY PERE GB/T26572 (BEFBEAFRPRAYRNREE
R) FRENEENR. BETHBFNEF T RERS , RAFXTREERER
MEHT  AEERURTRRENERRE , APEALF BTN RER™ES
RANEAG. MFERTERENDRR, BUNF,
RARIEFFERBAMMRER IR |, SR> RFMFAAENRESZMENG EH#ITERRE
A, AFRETT mEEFRTAENEREENRTER.

FRTREREA MR LEERA TR E RN IRRERYRES | 3 BERREARR
BB RAGHRREAMRE. NIBR-RESEFERBLHE4NE
B, BRIEPT RN B R IMRER R,

FERERAFRERNAAIENEBEFURLE  NREMBEZELE,

This symbol indicates the product contains hazardous materials in excess of the limits estab-
lished by the Chinese standard GB/T 26572 Requirements of concentration limits for certain
restricted substancesin electrical and electronic products. The number in the symbolis the Envi-
ronment-friendly Use Period (EFUP), which indicates the period during which the hazardous
substances contained in electrical and electronic products will not leak or mutate under normal
operating conditions so that the use of such electrical and electronic products will not resultin
any severe environmental pollution, any bodily injury or damage to any assets. The unit of the
periodis “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 main-
tenance 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
inaccordance with the Product Maintenance Procedures.

This product must not be disposed of as unsorted municipal waste, and must be collected sepa-
rately and handled properly after decommissioning.
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BEYRNEHEER
Name and Concentration of
Hazardous Substances

170

FRPEENRNERKREE

Table of Hazardous Substances' Name and Concentration

BB BEUR

Compo- Hazardous substance
nentname

& xR ] AtheE SRHEE SR-ER

((49)) (Hg) (Cd) (Cr(VI)) (PBB) (PBDE)
28930842 X 0 X 0 0 0
28976337 X 0 X 0 0 0
29011360 X 0 0 0 0 0
29011361 X 0 0 0 0 0
29011362 X 0 0 0 0 0
29090689 X 0 0 0 0 0
29090691 X 0 0 0 0 0
29011353 X 0 0 0 0 0
29011358 X 0 0 0 0 0

0: RNZAEVWREZBHIEERMB DS EEE GB/T26572 MEH

REERUT,
X: RFZATWRELEZBHOE - GRMBHHSEEH GB/T26572
MEMNREBER,

o WRAIFIBIEN R BHARERENRERE.

0: Indicates that this hazardous substance contained in all of the homogeneous
materials for this part is below the limit requirement in GB/T 26572.

X: Indicatesthat this hazardous substance contained in at least one of the
homogeneous materials used for this part is above the limit requirementin
GB/T 26572

. Data listed in the table represents best information available at the time of
publication.
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8.5 Ordering information

Introduction

This chapter lists accessories and user replaceable spare parts available for AKTA
avant.

Tubing

Item Code no.

Reference capillary 1 28950749
Reference capillary 2 28950750
ETFE Tubing kit 10x1.0m, id 1.0 mm, od 1/16" 28980995
Note:

Outlet tubing for AKTA avant 25.

Tubing kit 10x1.5m, FEPi.d.1.6 mm, 0.d. 1/8" 28980984

Note:

Inlet tubing for AKTA avant 25/Outlet tubing for AKTA
avant 150

Tubing kit 10x1.5m, FEPid 2.9 mm, 0.d 3/17" 28980987

Note:
Inlet tubing for AKTA avant 150.

Sample tubing kit for 7 inletsi.d. 0.75 mm 28957217

Note:
Narrow inlet tubing for AKTA avant 25.

Rinse system tubing 28956504
Replacement tubing kit, AKTA avant 25 28956606
Replacement Tubing Kit, AKTA avant 150 28979446

BufferPro InA and InB tubing kit, FEPi.d. 1.6 mm o.d. 1/8" 28980998

Complete tubing marking kit 28956608

Note:
Tags for all tubing in AKTA avant 25 and AKTA avant 150.

Inlet/outlet tubing tag kit, AKTA avant 25 28981001

Note:
Tags for all inlet and outlet tubing in AKTA avant 25.
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Item Code no.

Inlet/outlet tubing tag kit, AKTA avant 150 28981004
Note:

Tags for all inlet and outlet tubing in AKTA avant 150.

Union 1/16"” male/male, i.d. 0.5 mm (5-pack) 28954326
Tubing cutter 18111246
Inlet filter holder kit 11000407
Inlet filter set 11000414

Fittings and connectors

172

Item Product code

Fingertight connector, 1/16" male 18111255
Tubing connector for 0.d. 1/16" tubing 18112707
Tubing connector for 0.d. 1/8" tubing 18112117
Tubing connector for 0.d. 3/16" tubing 18111249
Union, 1/16" female to 1/16" female, (5 pcs) 11000339
Union, Fingertight 1/16" female to 1/16" female, i.d. 0.3 11000852
mm (4 pcs)

Union, 1/16" male to M6 female 18111258
Union, 1/16" female to M6 male 18111257
Union, Luer female to 1/16" male 18111251
Union, 1/16" male to 1/16" male, i.d. 0.5 mm (2 pcs) 18112093
Union, 5/16" female to M6 male 18112776
Union, 5/16"female to 1/16" male 18114208
Union, M6 female to 1/16" male 18385801
Ferrule for 1/16" tubing connector, blue 18112706
Ferrule for 1/8" tubing connector, yellow 18112118
Ferrule for 3/16" tubing connector, blue 18111248
Stop plug, 5/16" male 18111250
Stop plug, 1/16" male 18111252
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Holders

Item Code no.

Adapter for air sensor 28956342
Bottle holder 28956327
Column clamp (for columns 0.d. 10t0 21 mm) 28956319
Column holder 28956282
Column holder rod 28956270
Flexible column holder 28956295
Loop holder 29011350
Multi-purpose holder 29011349
Rail extension 29011352
Tube holder (5-pack) 28954329
Tubing holder comb 28956286
Tubing holder, spool for small tubing (0.d. 1/8" and 28956274
smaller)

'[ubing holder, spool for large inlet tubing (0.d. 3/16") for 29014283
AKTA avant 150

Inlet filter holder kit 11000407
Screw lid kit, GL45 11000410

Conversion kits

Item Code no.

AKTA avant Conversion kit, 25 to 150 28980168

Note:

Contact Service for installation.

AKTA avant Conversion kit, 150 to 25 28981861

Note:
Contact Service for installation.
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Pump spare parts

Item Code no.

P9-S Seal kit, 65 ml 28960250
P9 Seal kit, 25 ml (seal kit, P9) 28952642
Piston kit, 100 ml (piston kit, P9-S) 18111213
P9 Piston, kit 25 ml 28952640

Check valve kit (check valves in/out for P9, P9H and P9-S) 18112866

P9H Piston kit, 150 ml 28979368

P9H Seal kit, 150 ml 28979373

Mixer

Item Code no.

Mixer chamber 0.6 ml 28956186
Mixer chamber 1.4 ml (mounted at deliveryin AKTAavant | 28956225
25)

Mixer chamber 5 ml (mounted at delivery in AKTA avant 28956246
150)

Mixer chamber 15 ml 28980309
0O-ring 13.1x 1.6 mm 28953545
Note:

For Mixer chamber 0.6, 1.4, and 5 ml.

0O-ring 13.1 x 1.6 mm High resistance 29011326
(can be used as an alternative to 28953545)

0O-ring22.1x 1.6 mm 28981857
Note:

For Mixer chamber 15 ml.

Onlinefilter kit 18102711
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Valves

AKTA avant 25
Column Valve V9-C 28956506
pH Valve V9-pH 28956508
Inlet Valve V9-I1A 28956510
Inlet Valve V9-IB 28962006
Inlet Valve V9-IS 28962007
Outlet Valve V9-O 28956512
Injection Valve V9-Inj 28956514
Inlet Valve V9-A2 28957221
Inlet Valve V9-B2 28957223
Inlet Valve V9-S2 28957225
Inlet Valve V9-X1 28957227
Inlet Valve V9-X2 28957234
Column Valve V9-C2 28957236
Outlet Valve V9-02 28957238
Outlet Valve V9-03 28957240
Versatile Valve V9-V 29011353
Loop Valve V9-L 29011358

AKTA avant 150
Column Valve VOH-C 28979241
pH Valve VOH-pH 28979246
Inlet Valve VOH-IA 28979248
Inlet Valve VOH-IB 28979277
Inlet Valve VOH-IS 28979279
Outlet Valve VOH-O 28979281

AKTA avant Operating Instructions 29101556 AC 175



8 Reference Information
8.5 Ordering information

Item Code no.

Injection Valve VOH-Inj 28979283
Inlet Valve VOH-A2 28979303
Inlet Valve VOH-B2 28979315
Inlet Valve VOH-S2 28979320
Inlet Valve VOH-X1 28979326
Inlet Valve VOH-X2 28979328
Column Valve VOH-C2 28979330
Outlet Valve VOH-02 28979332
Outlet Valve VOH-03 28979337
Versatile Valve VOH-V 29090691
Loop Valve VOH-L 29090689

Injection valve accessories

Item Codeno.

Sample loop, 10 pl 18112039
Sample loop, 100 pl 18111398
Sample loop, 500 pl (mounted at delivery) 18111399
Sampleloop, 1 ml 18111401
Sample loop, 2 ml 18111402
Sample loop, FEP 10 mi 18116124
Superloop, M6 fitting, 10 ml 19758501

Superloop, 1/16" fittings (AKTA design), 50 ml | 18111382

Superloop, M6 fitting, 150 ml 18102385
Fill port, INV-907 18112766
Injection kit, INV-907 18111089
Connector 1/16" Male/Luer Female 28985812
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Built-in fraction collector

Item Code no.

Cassette tray 28954209
Cassette, for 50 ml tubes (2-pack) 28956402
Note:

For 6 tubes

Cassette, for 15 ml tubes (2-pack) 28956404
Cassette for 5 ml tubes (2-pack) 29133422
Cassette, for 8 ml tubes (2-pack) 28956425
Cassette for 3 ml tubes (2-pack) 28956427
Cassette, for deep-well plate (2-pack) 28954212
Rack, for 50 mltubes 28980319
Note:

For 55 tubes

Rack, for 250 ml bottles 28981873

Fraction Collector F9-R

Item Code no.

Fraction Collector F9-R 29011362
Tube Rack Complete, 175 x 12 mm 19868403
Tube Rack Complete, 95 x 10-18 mm 18305003
Tube Rack Complete, 40 x 30 mm 18112467
Bowl 18305103
Tube Support 18305402
Tubing Holder 18646401
Tube Holder and Guide, 175 x 12 mm 19724202
Tube Holder and Guide, 95 x 10-18 mm 19868902
Tube Holder and Guide, 40 x 30 mm 18112468
Drive sleeve 19606702
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pH monitor
Item Code no.
pH electrode 28954215
0O-ring 5.3x2.4mm 28956497

UV monitor
UV flow cell U9-0.5, 0.5 mm for U9-M 28979386
UV flow cell U9-2, 2 mm for U9-M 28979380
UV flow cell U9-10, 10 mm for U9-M 28956378
UV Monitor U9-L (fixed wavelength) 29011360
UV flow cell 2 mm for U9-L 29011325
UV flow cell 5 mm for U9-L 18112824
Conductivity monitors
Conductivity Monitor C9 (standard module) 28956495
Conductivity monitor (C9n) (optional) 29011363
External air sensors
Item Code no.
AirSensor L9-1.2 mm 28956502
AirSensorL9-1.5mm 28956500

1/0 box

Code no.

1/0-box E9 29011361
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Module components
Item Code no.
Module Panel 29011364
Dummy Module 28956493
Extension Box 29110806
Cables

Item Code no.

Jumper 11EC 1394 (F-type) 28956489
External module cable, short (F-type) 29012474
External module cable, long (F-type) 29011366
Flow restrictor
Code no.
Flow Restrictor FR-902 18112135
Barcode scanner

Code no.

Barcode Scanner 2-D with USB 28956452

UniTag
Code no.
UniTag (sheet with 108 labels) 28956491
Trays
Wet side waste tray 28956487
Frontside waste tray 28956485
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User Documentation
Code no.
AKTA avant User Manual 29035184
Note:

Covers AKTA avant 25 and AKTA avant 150.
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8.6  Health and Safety Declaration Form

Onsite service

0 cytiva On Site Service Health &

Safety Declaration Form

’ Service Ticket #: ‘

To make the mutual protection and safety of Cytiva service personnel and our customers, all equipment and work areas must be
clean and free of any hazardous contaminants before a Service Engineer starts a repair. To avoid delays in the servicing of your
equipment, complete this checklist and present it to the Service Engineer upon arrival. EQuipment and/or work areas

not sufficiently cleaned, accessible and safe for an engineer may lead to delays in servicing the equipment and could be subject to
additional charges.

Review the actions below and answer “Yes" or “No".

Provide explanation for any “No" answers in box below.

Instrument has been cleaned of hazardous substances.

Rinse tubing or piping, wipe down scanner surfaces, or otherwise make sure removal of any dangerous residue.|
Make sure the area around the instrument is clean. If radioactivity has been used, perform a wipe test or other
suitable survey.

Adequate space and clearance is provided to allow safe access for instrument service, repair or
installation. In some cases this may require customer to move equipment from normal operating location
prior to Cytiva arrival.

Ci suchas or gels, have been removed or isolated from the instrument and from
any area that may impede access to the instrument.

All buffer / waste vessels are labeled.
Excess containers have been removed from the area to provide access.

O]l O|O| O
ORNOANORING

Provide
explanation
for any “No”
answers here:

Equipment type / Product No: Serial No:

| hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that the area
has been made safe and accessible.

Name: Company or institution:
Position or Date (YYYY/MM/DD):
job title: :
Signed:

Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate.

© 2020 Cytiva.

All goods and services are sold subject to the terms and conditions of sale of the supplying company operating
within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information

For local office contact information, visit cytiva.com/contact
28980026 AD 04/2020
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Product returnorservicing

0 cytivq Health & Safety Declaration Form

for Product Return or Servicing

and/or
Service Ticket/Request:

Return authorization
number:

To make sure the mutual protection and safety of Cytiva personnel, our customers, transportation personnel and our environment,
all equipment must be clean and free of any hazardous contaminants before shipping to Cytiva. To avoid delays in the processing of
your equipment, complete this checklist and include it with your return.

1. Note that items will NOT be accepted for servicing or return without this form

2. Equipment which is not sufficiently cleaned prior to return to Cytiva may lead to delays in servicing the equipment and
could be subject to additional charges

3. Visible contamination will be assumed hazardous and additional cleaning and decontamination charges will be applied

Specify if the equipment has been in contact with any of the following:

O O Radioactivity (specify)

O O Infectious or hazardous biological substances (specify)

O O Other Hazardous Chemicals (specify)

Equipment must be decontaminated prior to service / return. Provide a telephone number where Cytiva can contact
you for additional information concerning the system / equipment.

Telephone No:

Liquid and/or gas in equipment is: Water

Ethanol

None, empty

Argon, Helium, Nitrogen

Liquid Nitrogen

I

Other, specify

Equipment type / Product No: Serial No:

I hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that

the area has been made safe and accessible.

Company or
Name: P P . Y
institution:
Position or job title: Date (YYYY/MM/DD)
Signed:
Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate. To receive a return authorization number
© 2020 Cytiva. or service number, call local
All goods and services are sold subject to the terms and conditions of sale of the supplying company operating technical support or customer service.

within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information.

For local office contact information, visit cytiva.com/contact,
28980027 AD 04/2020
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D
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Explosive environment, 74
precautions, 14
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AKTA avant Operating Instructions 29101556 AC

Index

Fraction collector F9-C, 703
Cassettes andracks, 703

G

General precautions, 77

H

Holders, 773
ordering information, 773

Inlet tubing, 70

prime inlet tubing B, 70
Installation, 54, 66

computer, 54

software, 66
Installing and moving, precau-
tions, 15
Instrument overview, 27, 29

modules, 29
L
Logon, 67
UNICORN, 67
M

Maintenance program, 128
Maintenance, precautions, 20
Manufacturing information, 763

N

Notes and tips, 7

(o)

Onsite service, 1817

Ordering information, 777-179
cables, 179
Conductivity monitor, 778
external air sensors, 178
flow restrictor, 1779
fraction collector, 177
Fraction collector, 177

183



Index

184

holders, 773
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UniTag, 779
UV monitor, 776,178
valves, 175

Outlet tubing, 93
prepare, 93

P

Personal protection, 73, 14
pH monitor, 7125
storage of the pH electrode,
125
Power requirements, 48
Prepare the system, 67, 7103
AKTAavant, 103
Start UNICORN, 67
Pressure alarm, 99
set, 99
Prime inlet tubing B, 70
Primesampleinlets, 77
Process picture, 122
Product return or servicing, 182
Pumps, 70, 130, 139, 147, 148
clean checkvalves, 748
purge system pumps, 70
replace pump piston seals of
Pump P9 or P9H, 130
replace pump piston seals of
Pump P9-S, 739
replace pump pistons, 747
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R

Recycling information, 7617
decontamination, 71617
Reference information, 753, 155

chemical resistance guide,

155

system specifications, 153
Regulatory information, 762
Requirements, 47,48

environment, 47

power, 48

Room requirements, 44
introduction, 44

Run, 116,122,124
after run procedures, 7124
monitorarun, 122
start, 7716

S

Safety notices, 7
Safety precautions, 17,12, 15, 21,
23,42,45
emergency procedures, 23
general precautions, 712
installing and moving the
instrument, 15,42
introduction, 77
labels, 27
system operation, 45
Site environment, 47
Software overview, 37
software modules, 37
Storage, 124, 125
column, 7125
pH electrode, 125
system, 124
System Control module, 38, 122
description, 38
icons, 38
process picture, 122
System preparation, 88
before preparation, 88
System recommendations, 49
computer specifications, 49
System storage, 124

T

Technical specifications, 753
system specifications, 153
Typographical conventions, 5

U

UNICORN, 37,38,67,68
connect to system, 68
Logon,67
Start, 67
System Control module, 38

Userinformation, 6
important, 6
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