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1 Introduction

About this chapter

1 Introduction

This chapter contains information about this manual and associated user documenta-
tion, important user information, and intended use of the product.

In this chapter
Section See page
1.1 Important user information 6
1.2 About this manual 8
1.3 Associated documentation 10
1.4 Additional user documentation - additional/specific docu- 12
mentation
1.5 Abbreviations 13
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1 Introduction
1.1 Important userinformation

1.1 Important user information

Introduction

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

Read this before operating the
product

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

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

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

Intended use of the product

AKTA ready™ is intended to be operated as an isocratic or gradient, low pressure, auto-
mated liquid chromatography system using corresponding isocratic or gradient flow
kit and ReadyToProcess™ columns.

AKTA ready is controlled by UNICORN™ software.

The system is based on proven liquid chromatography techniques, such asion
exchange, affinity chromatography, and hydrophobic interaction.

AKTA ready is biocompatible and hygienic, and meets all GLP and cGMP demands for
drug development and manufacturing.

AKTA ready is not approved for use in a potentially explosive atmosphere or for
handling flammable liquids.

Flow kits and columns are not included in the system and are ordered separately. See
the Cytiva website for ordering information and lists of available flow kits.

Prerequisites

In order to operate the systemin the way itis intended, the following prerequisites

must be fulfilled:

* Theuser must be acquainted with the use of general bioprocessing equipment and
with handling of biological materials.

* Theuser must read and understand the Safety Instructions chapter in the Oper-
ating Instructions.
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1 Introduction
1.1 Important userinformation

* Theuser must have a working knowledge of UNICORN software. A user account
must have been created according to the UNICORN Administration and Technical
Manual (29191899).

* Theuser must have a working knowledge of Windows operating system.

* Thesystem must beinstalled in accordance with the site requirements and instruc-
tionsin the Operating Instructions.

AKTA ready Operating Instructions 28960345 AG 7



1 Introduction
1.2 About this manual

1.2 About this manual

Introduction

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

Purpose of this manual

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

Scope of this manual

This Operating Instructions manualis valid for the AKTA ready and

AKTA ready gradient systems. Both systems are also referred to as "the products"in
this manual. This manual also describes the isocratic and gradient flow kits used with
the AKTA ready and AKTA ready gradient systems, respectively.

Theillustration below shows AKTA ready gradient system (A) and AKTA ready system
(B). Both systems are shown with the flow kit, the connected ReadyToProcess column,
and the column trolley.

The systems are operated using UNICORN.

Detailed information about columns, chromatography resins and buffer tanks is not
included in this manual.
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1 Introduction
1.2 About thismanual

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

dures.

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

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

1.3 Associated documentation

Introduction

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

User documentation for AKTA ready
The user documentation s listed in the table below.

Translations of the Operating Instructions are provided on the User Documentation CD
(or USB flash drive) together with the Product Documentation, and Unpacking Instruc-

tions.
Documentation Main contents
AKTA ready Operating Instructions Instructions needed to prepare and
(28960345) operate the AKTA ready systemina

(this document) correct and safe way.

System overview, site requirements,
and instructions for moving the system
within the same building.

Instructions for basic maintenance and
troubleshooting.

AKTA ready Site Preparation Guide Information needed to prepare the site
(29135897) forinstallation and use of the
AKTA ready system.
AKTA ready Unpacking Instructions Instructions for handling the delivery
(28994489) package and unpacking the AKTA ready
system.

AKTA ready Flow Kit Product Documen- | Describes the AKTA ready Flow Kit
tation (28930007) general specifications and material
conformity.
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1 Introduction
1.3 Associated documentation

Related literature

This list describes related literature that can be downloaded or ordered from Cytiva.
Contact your Cytiva representative for more details.

Document name ‘ Description ‘ Product code

ReadyToProcess columns User Manual User Manual 28925644

ReadyToProcess columns Datafile 28915987

Keep your AKTA ready operating in peak condition Preventive Mainte- 28998083
nance PM Fact Sheet

Process chromatography: A guide to optimization, Handbook 18112156

scale-up and validation

Efficiency test of ReadyToProcess columns Application note 28919821

Ready-to-use fluid management solutions for chroma- | Application note 28995879

tography systems

Purification of a monoclonal antibody using ReadyTo- Application note 28919856

Process columns

Downstream scale-up purification of influenza virus Application note 29043549

using ReadyToProcess equipment

Connected polishing and concentration under one Application note KA985271017AN

automation method

Access user documentation online

Scanthe QR code or visit cytiva.com/instructions. Enter the title or the document
number to access thefile.
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1.4 Additional user documentation - additional/specific documentation

1.4  Additional user documentation - additional/specific
documentation

Introduction

This section describes the product-specific documentation delivered with the product
and component documentation.

Product-specific documentation

In addition to the Operating Instructions manual, the documentation package supplied
with the product also includes detailed specifications and traceability documents.

The following table provides examples of technical specification documents that can
be found in the documentation package delivered with the product.

Document Abbrevia- | Purpose/Contents

tion

Piping and Instrumen- P&ID Schematic overview of the process flow,

tation Diagram components and instruments and the
control system.

General Specification GS Technical data for the system.

General arrangement GAD Physical layout. Provides dimensional

drawing data.

Bill of Material BOM Description of process-related compo-
nents, including wetted materials and
specifications.

Declaration of DoC Declaration of Conformity for EU and/or

Conformity otherregions.

Spare Part List SPL List of spare parts available from Cytiva.

Component documentation

Documentation for components produced both by Cytiva and by a third-party are, if
existent, also included in the Product Documentation.
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1.5 Abbreviations

1.5 Abbreviations

Introduction

This section explains abbreviations that are used in the user documentation for
AKTA ready.

Abbreviations

Abbreviation

Definition (English)

Translation (local language)

cGMP Current Good Manufacturing Prac- Current Good Manufacturing Prac-
tices tices

CIP Cleaning-in-place Cleaning-in-place

GLP Good laboratory practice Good laboratory practice

HV Manually actuated valve (hand valve) Manually actuated valve (hand valve)

1/0 Input/Output Input/Output

PID Proportional integral derivative Proportional integral derivative

rpm Revolutions per minute Revolutions per minute

TC Hygienic tubing connection Hygienic tubing connection

UPS Uninterruptible power supply Uninterruptible power supply

XV Pneumatically actuated valve (auto- Pneumatically actuated valve (auto-
matic valve) matic valve)
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2 Safetyinstructions

About this chapter

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

In this chapter
Section See page
2.1 Safety precautions 15
2.2 Labels and symbols 19
2.3 Emergency procedures 21
Important

WARNING

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

2.1  Safety precautions

Introduction
AKTA ready is powered by mains voltage and handles materials that can be hazardous.

Before installing, operating, or maintaining the system, you must be aware of the
hazards described in this manual.

The general precautions presented in this chapter must be considered at all times. The
context related precautions are located in their respective chapters.

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
e NOTICE indicates instructions that must be followed to avoid

damage to the product or other equipment.

General precautions

The following general precautions must be considered at all times. There are also
context related precautions, which are written in their respective chapters.
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2 Safetyinstructions
2.1 Safety precautions

WARNING

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

WARNING

Do not operate the product in any other way than as described in
the user documentation.

WARNING

Allinstallation, maintenance, operation, and inspection must be
carried out according to local regulations by adequately trained
personnel.

WARNING

Protective earth. The product must be connected to protective
earthwhen energized.

WARNING

Only authorized personnel may open the electrical cabinet doors.
Thereis hazardous voltage inside the electrical cabinet that can
cause humaninjury or death.

WARNING

Hazardous voltage. The electric cabinet doors may only be
opened when the system is taken out of operation and subject to
Lock Out/Tag Out (LOTO).

> BB B P
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2 Safetyinstructions
2.1 Safety precautions

WARNING

Do not use the productifitis not working properly, or if it has
suffered any damage including:

* damage tothe power cord orits plug,

* damage caused by dropping the product,

* damage caused by splashing liquid onto the product.

WARNING

Emergency stop. Pressing the EMERGENCY STOP does not
automatically depressurize the flow path.

WARNING

Emergency stop. Pressing the EMERGENCY STOP does not shut
off mains power to the cabinet.

> B B P

WARNING

Do not use any accessories not supplied or recommended by
Cytiva.

Personal protection

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

> P

WARNING

Hazardous substances and biological agents. When using
hazardous chemicals 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 maintenance of this
product.
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2 Safetyinstructions
2.1 Safety precautions

CAUTION

Personal Protective Equipment (PPE). Whenever packing,
unpacking, transporting or moving the system, wear:

* Protective footwear, preferably with steel lining

* Working gloves, protecting against sharp edges

* Protective glasses

WARNING

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

Flammable liquids and explosive
environment

WARNING

Flammable liquids. This product is not approved for handling
liquids under conditions when they can be flammable.

WARNING

Explosion hazard: The product is not approved for useina
potentially explosive atmosphere. The product does not fulfill the
requirements of the ATEX Directive.

WARNING

Some of the chemicals used with the system can be flammable
under certain conditions. Make sure to use chemicals only under
conditions where they are not flammable. Refer to local and/or
national classifications of flammable liquids.

AKTA ready Operating Instructions 28960345 AG 18



2 Safetyinstructions
2.2 Labelsand symbols

2.2 Labelsand symbols

Introduction

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

System nameplate

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

Symbol/text ‘ Description

Code Number '[he number that identifies the system as
AKTA ready.

System Number The unique systeminstallation number.

Manufacturing Year/ Manufacturing year and month.

Month

Supply Voltage Voltage alternatives for AKTA readly.

Configured For Voltage the systemiis currently configured for.

Frequency Supply voltage frequency.

Max Power Consumption Maximum effect of the system.

Pneumatic Supply Pneumatic supply pressure requirement.

Protection Class Protection class. Ingress protection according to IEC
60529.

This symbol indicates that the waste of electrical and
electronic equipment must not be disposed of as
unsorted municipal waste and must be collected
separately. Contact an authorized representative of
[ the manufacturer for information concerning the
decommissioning of equipment.

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

Safety labels

The table below describes the various safety labels that can be found on the system.
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Symbol/Text

2 Safetyinstructions
2.2 Labelsand symbols

Description

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

Warning! Hazardous voltage. Disconnect power
before servicing. Authorized personnel only.

Warning! Pinch hazard. Never put your fingers or
any objects other than the intended tubing in the
pinch valve openings. Make sure that clothing or other
equipment does not get caughtin the pinch valves.

Warning! Rotating rollers/cogwheels. Never touch
the pump or pump lid while the pump is running.

AKTA ready Operating Instructions 28960345 AG
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2 Safetyinstructions
2.3 Emergency procedures

2.3 Emergency procedures

Introduction

This section describes how to shut down the AKTA ready system in an emergency
situation, and the procedure for restarting the system.

The section also describes the result in the event of power failure.

Safety precautions

WARNING

Emergency stop. Pressing the EMERGENCY STOP does not shut
off mains power to the cabinet.

WARNING

Pressurized flow path. During a power failure or emergency stop,
the equipment can remain pressurized. Make sure all lines and
vessels are depressurized before opening a line or vessel.

WARNING

Access to power switch and power cord. The power switch
must always be easy to access. The power cord must always be
easy todisconnect.

Emergency shutdown

In an emergency situation, follow the steps below to stop the run.
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2 Safetyinstructions
2.3 Emergency procedures

Step Action

1 Push the EMERGENCY STOP button on the front of the system cabinet.

Result:

The pump motor stops immediately. The system is set in Pause mode.

2 Turn the MAINS POWER switch to the O position to completely turn off
power to the system.
3 Release the pressure from all lines and the vessel if you need to open the

connections: press and hold the AIRVENT button to open the air trap valve.

Power failure

The following table describes the consequences of power failure to parts of the system.

Power failure Result

AKTA ready cabinet * The pump stopsimmediately.

* Thevalves changeto their default position.
* Theconnection to the control software is lost

and UNICORN shows the Connection lost
message.

* Thedataistemporarily stored in the control unit
CU960.

After the power is restored, the run goes to the End
state. The temporarily stored data is automatically
copied to UNICORN.
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2 Safetyinstructions
2.3 Emergency procedures

Power failure Result

Computer * The computerand UNICORN shut down.

e Theconnection between UNICORN and
AKTAreadyis lost.

* Therun continues, and data is temporarily
stored in the control unit CU960.

After the power and the connection are restored,
the temporary data from the control unit CU960 is
automatically copied to UNICORN. The run
continues and can be accessed again through
UNICORN.

Compressed air system e Theinletand outletvalves close.

* Allothervalvesopen.
* The pressureisreleased through the air trap.

Note:

The purification product may be damaged.

Connection to a UPS can enable the system to continue to operate for a limited time. A
UPSis notincluded with the system. Contact your local Cytiva representative for more
information about the options for your specific system.

Restart after emergency shutdown or
power failure

Torestart the system, follow the steps below:

Step Action

1 Make sure that the condition that caused the power failure or emergency
stopis corrected.

2 Reset the EMERGENCY STOP button by turning it clockwise.

3 Click Continue in UNICORN.
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3 System description

About this chapter
This chapter provides an overview of the technical properties of the AKTA ready
system.

In this chapter
Section See page
3.1 Overview 25
3.2 Systemiillustrations 26
3.3 System components 31
34 Flowchart 36
3.5 Flow kits 38
3.6 UNICORN control system 47
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3 System description
3.1 Overview

3.1 Overview

Description

AKTA ready is an automated, low pressure liquid chromatography system that can be
operated as an isocratic or a gradient system. AKTA ready is used together with the
isocratic or gradient flow kit and ReadyToProcess columns.

The documents referred to are part of the documentation package provided in the
delivery.

System overview

AKTA ready consists of a stainless steel electrical cabinet and a skid. The cabinet has
valves and holders for fitting a flow kit (isocratic or gradient). The system is equipped
with four polyurethane casters. Two casters are lockable. The system is equipped with
transmitters and connection points for the flow kit sensors and meters.

The system is easy to move and keep clean and is designed for use in a production envi-
ronment.

Refer to the Bill of Material for more detailed information on the type of transmitters.
Refer to the General Specification for information on the materials of construction.

Control system overview

The system is controlled by the UNICORN software from a free-standing computer. The
computer is not supplied with the AKTA ready system.

NOTICE
c The computer used with the system must comply with IEC 60950

and be installed and used according to the manufacturer's instruc-
tions.

For more information see Section 3.6 UNICORN control system, on page 47.
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3 System description
3.2 Systemillustrations

3.2  Systemiillustrations

AKTA ready with a flow kit

Part ‘ Function

1 AKTA ready cabinet

2 ReadyToProcess column (ordered separately)

3 AKTA ready flow kit (ordered separately)
Note:

See Section 3.5.1 Flow kit overview, on page 39 for more information.

4 Column trolley
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3 System description
3.2 Systemillustrations

AKTA ready gradient with a flow kit
The gradient pump is an optional component of the AKTA ready.

Part ‘ Function

1

AKTA ready gradient pump

2

AKTA ready gradient flow section

Note:
See Section 3.5.1 Flow kit overview, on page 39 for more information.

AKTA ready Operating Instructions 28960345 AG
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3 System description
3.2 Systemillustrations

AKTA ready detailed view

The following illustration shows a detailed view of the AKTA ready cabinet front. The
system is shown with an isocratic flow kit.

14

13
— 12
11
10
9
8
Part ‘ Component ‘ ID tag ‘ Description
1 PAUSE/ N/AT Pressing the button pauses an ongoing process.
CONTINUE Pressing second time continues the process.
pudt'torlanld alarm Shows steady yellow light during pause. Flashing
indicatorfamp yellow light indicates UNICORN alarm.
2 RUN indicator N/AT Shows green light when the system is running. No light
lamp when systemisidle (e.g., between runs or during
pause).
3 POWERindi- N/AT Shows flashing green light during initial communica-
catorlamp tion connection with UNICORN software, when power
is switched on. Steady green light when power is on
and communication is established.
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3 System description
3.2 Systemillustrations

Part Component ID tag Description
4 EMERGENCY N/AT Stops the pump and places the system in Pause
STOP button mode.
5 Handle N/AT Used to move the system.
6 System pump P-201 Peristaltic pump for buffer and sample input.
7 Inlet valves XV-001to Six valves for liquid input.
XV-006
8 Air filter N/AT Cabinet air filter.
Columnvalves XV-031to Three valves for column connection or bypass.
XV-033
10 Airtrap valves XV-021to Three valves for putting the air trap inline or bypass.
XV-023
11 Air trap holder N/AT Holder for the air trap.
12 Outlet valves XV-051to Six valves for liquid outlet.
XV-056
13 AIRVENT button | N/A' Opens the HV-301 valve for releasing excess air from
theair trap.
14 Airtrap vent HV-301 Manual valve controlling the air flow to the air trap.

valve

T Not applicable.

Installation switch

The installation switch is located on the front of the AKTA ready cabinet, in the upper
right corner. The installation switch is used for opening and closing the valves during
the flow kit installation and the column installation. The positions of the installation

switch are described below.

AKTA ready Operating Instructions 28960345 AG
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FLOW KIT
INSTALL

Position

FLOWKIT
INSTALL

3 System description
3.2 Systemillustrations

COLUMN
INSTALL

‘ Description

Allvalves are open. The user can manually open and close the
valve safety locks.

RUN

Allvalves are engaged and controlled by UNICORN. The user
cannot open the valve safety locks.

COLUMN
INSTALL

The valves between air trap outlet and column inlet are open.
Air can be removed from the tubing between the column and
theair trap.

Connectors

Connectors for system power, pressurized air, customer I/0, and computer network
are located on the back of the system. The following illustration shows the location of

the connectors.

1 2 3 4
Part ID tag Description
1 POWERSUPPLY System power cable
2 PNEUMATICAIRSUPPLY | Compressed air connector
3 SYSTEM COMPUTER Ethernet network connector
4 CUSTOMERI/O User I/0O connector

AKTA ready Operating Instructions 28960345 AG
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3.3 System components

Introduction

This section provides the overview of AKTA ready components.

3 System description
3.3 System components

For further details and specifications refer to the documentation package provided

with the system.

In this section
Section See page
3.3.1 Skid and electrical cabinet 32
3.3.2 Pumps 33
3.33 Valves 34
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3 System description
3.3 System components
3.3.1 Skid and electrical cabinet

3.3.1 Skid and electrical cabinet

Skid and cabinet

The AKTA ready hardware consists of a stainless steel cabinet that is placed on a skid.
The stainless steel cabinet contains electrical and pneumatic components, and the
control unit. Theisocratic pump is attached to the cabinet.

Control unit CU-960

A CU-960 control unitis the controlling interface between UNICORN and the compo-
nents of AKTA ready. The CU-960 is located inside the electrical cabinet.

The CU-960 has capabilities to store real time data during short disconnection from
the computer. Data stored on the CU-960 can be uploaded to the computer when
communication with the computer is re-established. Data upload from the CU-960 to
the computer is shown on the monitor and can take several minutes. AKTA ready can
control the system again when the data upload is completed.

For more information about uploading data from the CU-960 refer to the UNICORN
manual package.

NOTICE
° Unsaved data are lost, if UNICORN or the Windows operating

system are forced to close during data upload.

AKTA ready Operating Instructions 28960345 AG 32



3 System description
3.3 System components
3.3.2 Pumps

3.3.2 Pumps

Description

AKTA ready is equipped with one or two pumps depending on the configuration.

* PumpP-201 is used forisocratic operation.
* PumpsP-201 and P-202 are used for gradient operation.

Each pumpis a peristaltic pump with the capacity up to 510 L/h at a back pressure up
to4barg.

A peristaltic pump is a pump without valves or seals, avoiding clogging or corrosion.
The liquid is in contact only with the inside of the tubing that eliminates the risk of
contamination. For specifications refer to the General Specification or the manufac-
turer's user documentation in the product documentation package.
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3.3.3 Valves

Pinch valves

Pinch valves are used to control the path of the liquid through the flow kit. The valves
have manually operated safety locks keeping the tubing in place and preventing the
valves from accidentally closing during the flow kit installation. Each safety lock is
opened by lifting the black handle and turning it outward, and closed by turning the
handle inward.

The following illustration shows an unlocked (A) and a locked (B) pinch valve.

0N

Allvalves on the AKTA ready system are pinch valves. The system has 19 pinch valves.

Part ‘ Description
1 Safety lock (manually operated)
2 Pinch valve opening for tubing

WARNING

Never put fingers or any objects other than the intended tubing
into the pinch valve opening.

Air trap valves

The air trap valve set consists of three valves. The table below shows the state of the air
trap valves at specific valve positions.

Valve position ‘ Openvalves
Bypass XV-021
Inline (default) XV-022 + XV-023
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3.3.3 Valves

When the system is set to the Pause mode, the air trap valves remain in the same posi-
tion as during the run. The user can change this setting in the System Settings in
UNICORN.

Columnvalves
The column valve set consists of three valves.

The table below shows the state of the column valves at specific valve positions.

Valve position ‘ Openvalves

Bypass XV-031
Inline XV-032 +XV-033
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3.4 Flowchart

Flowchartillustration

The following illustration shows a schematic diagram of the AKTA ready flow path.
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Color ‘ Description

Black Isocratic flow kit components

Red Gradient flow section

Blue Column

Gray Valve blocks

The table below describes the system components shown in the flowchart.

Label ‘ Description

AE-121 pH electrode (optional)
AE-131 UV sensor

AT-221 Airtrap

CE-101 Conductivity sensor
FE-141 Flow meter

HV-301 Airtrap ventvalve

P-201 System pump

P-202 Gradient pump (optional)
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PT-111toPT-113 Pressure sensors
TE-161 Temperature sensor
XV-001to XV-006 Buffer Ainlet valves
XV-051toXV-056 Outlet valves

Pressure limits

The table below specifies the maximum operating pressure of parts Ato D in the flow

path, as shown in the flowchart.

Part

A

‘ Description

Inletvalves

Pressure
0.6 bar (0.06 MPa)

B

Pump, pre-column pressure sensor
PT-111,airtrap and column

5.0 bar (0.5 MPa)

Post-column sensors

2.0 bar (0.2 MPa)

Outlet valves and post-column
pressure sensor PT-113

0.95 bar (0.095 MPa)
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3.5 Flow kits
3.5 Flowkits
Introduction
This chapter provides descriptions of the disposable flow kits and an overview of the
components.
The flow kit specifications are described in the product documentation provided with
each flow kit.
In this section
Section See page
3.5.1 Flow kit overview 39
3.5.2 Flow kit sensors 44
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3.5.1 Flow kit overview

Description

AKTA ready can be used for isocratic or gradient operation. The table below shows the
flow kit components needed for these operations.

Operation mode ‘ Required flow kit parts

Isocratic * Flow kit

Gradient e Flowkit

¢ Gradient flow section

For specifications and material information, refer to the product documentation
provided with the flow kit. For chemical resistance of the flow kit, see Allowed chemi-
cals, on page 185.

Illustration of the isocratic flow kit

Note: Some flow kit components are flow cells for sensors that are located on the
system cabinet. Their ID tags technically refer to the sensors, not to the flow
cells. In the table further down the tags are used for identification of both the
sensors and the corresponding flow cells.

The following illustration shows the isocratic flow kit.

1
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Part Component ID tag Description

1 Airvent tubing N/AT Air flow to and from the air trap. Manually controlled
by the AIRVENT button through valve HV-301.

2 Airtrap AT-221 Allows removal of air from buffers and sample.
Manually filled with liquid by pressing the AIRVENT
button (air is released).

3 Pressure sensor PT-111 Measures the pressure after the pump. Part of the
safety monitoring of the high pressure.

4 Pump tubing N/AT Liquid input using a peristaltic pump.

Inlet manifold XV-001to Manifold for liquid input. The six inlets correspond to
XV-006 valves XV-001 to XV-006.
6 Columninlet N/AT Connectionto columninlet.
tubing
7 Column outlet N/AT Connection to column outlet.
tubing

8 Pressure sensor PT-112 Measures the post-column pressure. Part of the safety
monitoring of the medium pressure.

9 pH electrode AE-121 The sensor for pH measurement (optional). The elec-

(optional) trode is attached to the flow cell of pressure sensor
PT-112, replacing the dummy electrode in the holder.
10 Flow meter FE-141 Measures the liquid flow rate, using ultrasound.
11 Temperature TE-161 Measures liquid temperature. The sensor uses
sensor infrared light and is integrated with the flow meter
FE-141.
12 Conductivity CE-101 Measures liquid conductivity.
sensor
13 UV sensor AE-131 The flow cell for UV detector AE-131.
14 Outlet manifold XV-051to Manifold for liquid outlet. The six outlets correspond to
XV-056 valves XV-051 to XV-056.
15 Pressure sensor PT-113 Measures the pressure after the column and all other

sensors. Part of the safety monitoring of the low pres-
sure.

T Notapplicable.

lllustration of the gradient flow kit

The gradient flow kit contains the same components as the isocratic flow kit, and in
addition this kit contains the gradient flow section. The gradient flow section
comprises the jumper tubing and the pump tubing for a gradient run.

The image below shows the complete gradient flow kit. See further down for the
detailed image of the gradient flow section.
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7 9 10 1M1

Part ‘ Component ‘ ID tag ‘ Description

1 Airvent tubing N/A' Air flow to and from the air trap. Manually controlled
by the AIRVENT button through valve HV-301.

2 Airtrap AT-221 Allows removal of air from buffers and sample.
Manually filled with liquid by pressing the AIRVENT
button (air is released).

3 Pressure sensor PT-111 Measures the pressure after the pump. Part of the
safety monitoring of the high pressure.

4 Inlet manifold XV-001to Manifold for liquid input. The six inlets correspond to

XV-006 valves XV-001 to XV-006.
5 System pump N/AT Liquid input using a peristaltic pump.
tubing
Note:
This tubing is installed in the system pump (P-201) for
gradient method only.

6 Gradient pump N/A' Liquid input using a peristaltic pump.

tubing
Note:
This tubing is installed in the gradient pump (P-202)
for gradient methods.
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Part Component ID tag Description
7 Jumper tubing N/AT Connects the pump tubing to the main part of the flow
kit (for gradient method only).
8 Columninlet N/AT Connection to columninlet.
tubing
9 Column outlet N/AT Connection to column outlet.
tubing
10 Pressure sensor PT-112 Measures the post-column pressure. Part of the safety
monitoring of the high pressure.
11 pH electrode AE-121 The sensor for pH measurement (optional). The elec-
(optional) trode is attached to the flow cell of pressure sensor
PT-112, replacing the dummy electrode in the holder.
12 Flow meter FE-141 Measures the liquid flow rate, using ultrasound.
13 Temperature TE-161 Measures liquid temperature. The sensor uses
sensor infrared light and is integrated with the flow meter
FE-141.
14 Conductivity CE-101 Measures liquid conductivity.
sensor
15 UV sensor AE-131 The flow cell for UV detector AE-131.
16 Outlet manifold XV-051to Manifold for liquid outlet. The six outlets correspond to
XV-056 valves XV-051 to XV-056.
17 Pressure sensor PT-113 Measures the pressure after the column and all other

sensors. Part of the safety monitoring of the medium
pressure.

T Not applicable.

The following illustration shows the gradient flow section.
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3.5.1 Flow kit overview
Flow kit packaging

All parts of the flow kit are delivered in double plastic bags and are pre-treated with
gamma radiation or autoclaving.

Flow kit components are labeled and equipped with bar codes. The bar codes are
primarily used for traceability.
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3.5.2 Flow kit sensors

Introduction

This section describes sensors that are part of the flow kit. For further details see the
product documentation package provided with the system.

Conductivity sensor

The conductivity sensor, CE=-101, is primarily used to verify the conductivity of buffer
solutions. The conductivity measurement is temperature-compensated and therefore
relies on correct temperature readings. The conductivity sensor cable is connected to
the system cabinet using a screw-on connector fastened by a nut. The standard setting
of the cell constantis 12.5cm™.

Flow meter

The flow meter, FE-141, measures the liquid velocity using ultrasound. Transducers
are connected to both sides of a straight channel in the flow meter cell. The difference
between upstream and downstream ultrasound velocity is measured and the resultis
used to calculate the flow rate.

The temperature sensor window is located on the back of the flow meter.

UV sensor

The UV sensor, AE-131, is installed in the electrical cabinet. The UV sensor is a trans-
parent rectangular UV flow cell. AUV LED emits light at 280 nm through the liquid flow
path. Two detectors measure the UV absorbance of the liquid.

For correct measurements, the UV sensor must be properly fitted, kept clean and dry.

NOTICE
° Make sure that the temperature of the process liquid is not more

than 10°C below the ambient temperature. Larger temperature
differences can cause condensation on the UV sensor.

Air sensors (optional)

The air sensors, AE-151 and AE-152, are optional accessories. The air sensors are high
precision monitors designed for continuous monitoring of air bubbles in the flow path.
When air is detected, the system is either paused, or performs an action that is defined
in the method.

The air sensors are connected to the CUSTOMER /0 connector as described in
Connect air sensors, on page 69,and in a separate document AKTA ready air sensor
installation (29051561).
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3 System description
3.5 Flowkits
3.5.2 Flowkitsensors

The pressure sensors are designed with a flexible membrane that is broughtinto
contact with a transducer (load cell) on the system cabinet for measurement of fluid

pressure.

The flow kit comprises three pressure sensors that continuously measure the liquid
pressure. The following illustration shows the pressure sensor.

Thelocation and the function of the pressure sensors is described below.

Pressure
sensor

PT-111

Location

In the high pressure flow path,
directly downstream of the
pumps.

Function

Measures the pressure in the
flow path before the column.

PT-112

Inthe medium pressure flow
path, downstream of the
column.

Measures the pressure in the
flow path after the column.The
difference between pressures
atPT-111and PT-112is the
pressure drop over the column
and the packed bed.

PT-113

In the low pressure flow path,
upstream of the outlet mani-
fold.

Measures the pressure in the
flow path before the outlet
manifold. Prevents overpres-
sure caused by problems
downstream of the outlet (e.g.,
a blocked outlet tubing or an
overfilled bag collecting the
product).
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Temperature sensor

The temperature sensor, TE-161, measures the temperature using infrared radiation.

pH electrode (optional)

The pH electrode, AE-121, can be attached to a holder on top of the pressure sensor
PT-112. ApH electrode dummy is installed in the pH electrode holder at the flow kit
delivery.

The pH electrode must be calibrated at least once a day (see Section 6.4.7 Calibrate
sensors, on page 156).

NOTICE
e The pH electrode must be sanitized with 70% ethanol before instal-

lingitinto the flow kit.
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3.6 UNICORN control system

Overview
AKTA ready is controlled by UNICORN process control software.
UNICORN can save established processes as methods. The methods include the
instructions necessary for process operation and documentation.
UNICORN includes a comprehensive system of user access levels. The access levels
limit the operations a given user can perform on AKTA ready. Access to the system
should be given only to qualified and trained personnel.
Information on how to use UNICORN can be obtained from the UNICORN documenta-
tion and available tutorials. Contact your local Cytiva representative for advice if
required.
System operators are responsible for designing methods which conform to standard
operating procedures and Good Manufacturing Practice procedures.
This product and the product control system are technically developed to enable
customer organization to meet requirementsin FDA21 CFRPart 11.

UNICORN installation

UNICORN can be installed on a standalone computer to control several locally
attached systems. However, the computer can only show one system at a time. Output
data from one system can be displayed on multiple computers. UNICORN can also be
installed on a network.

Contact your Cytiva representative for more information.
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Software modules
The UNICORN control software consists of four modules.

Module ‘ Function

Administration File handling and administration tasks, for example
definition of systems and managing user profiles.

Method Editor Method creation and editing of preprogrammed
control of the system.

System Control Online process control and monitoring using prede-
fined methods or manual control.

Evaluation Evaluation and presentation of stored results. Two

evaluation modules are available.

¢ Evaluation.

* Evaluation Classic (requires an additional e-
license).

See the data file 29135786 for the description of the
modules.

Note: The modules are active when the program is operating and are not closed
when minimized. For example, a minimized System Control module may
be active and control a process.

UNICORN warnings

UNICORN warnings tell the operator that process parameters have exceeded the
defined high or low limits. The method continues to run.

Alarms

Ifthe equipment connected to the system has lower alarm limits than the system, the
alarm must be adjusted to that lower value.

The following happens when a signal triggers an alarm:
* ThesystemissettoPause mode.

* Valves and other components move to default positions.

¢ Certain components (air trap, column) can retain the current valve positions if
Valve Pause Function is enabled in UNICORN.
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4 |nstallation

About this chapter

This chapter describes how to transport and install AKTA ready. The components are
either fitted on the system or provided as part of the flow kit.

In this chapter
Section See page
4.1 Safety precautions 50
4.2 Site requirements 53
4.3 Included in the delivery 54
4.4 Unpacking 55
4.5 Transport 58
4.6 Connections 61
4.7 Finish installation 70
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4.1  Safety precautions

WARNING

The product must be installed and prepared by Cytiva personnel or
athird party authorized by Cytiva.

WARNING

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

WARNING

Electrical shock hazard. All installation, service and maintenance
of components inside the electrical cabinet must be done by
personnel authorized by Cytiva.

WARNING

Heavy object. The rampis not reinforced in the center. Do not use
a pallet lifter or forklift on the ramp.

WARNING

Heavy object. When rolling the system down the ramp take great
care to avoid the wheels slipping off the edge of the ramp.

WARNING

Heavy object. Because of the significant weight of the product,
great care must be taken not to cause squeezing or crushing inju-
ries during movement. At least two, but preferably three or more,
people are recommended when moving the product.

WARNING

Access to power switch and power cord. The power switch
must always be easy to access. The power cord must always be
easy todisconnect.

> B BB B PP
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WARNING

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

WARNING

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

WARNING

All electrical installations must be performed by authorized
personnel only.

CAUTION

The wheels of AKTA ready must be locked during normal use. The
wheels must be unlocked only when moving the system.

CAUTION

Make sure that all tubing, hoses and cables are placed so that the
risk of tripping accidents is minimized.

CAUTION
The product is designed for indoor use only.

CAUTION

Make sure that the common waste outlet is never exposed to back-
pressure.

> B b b B PP
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NOTICE

Disconnect power. To prevent damage to the system, always
disconnect the power from the product before an module is
removed or installed, or a cable is connected or disconnected.
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4.2  Siterequirements

Dimensions of AKTA ready

Property AKTA ready AKTA ready gradient
Width x Depth x Height 100x80x%165cm 116x80%165cm
Weight (approximately) 230 kg 250 kg

Spacerequired at produc- 280x300cm 280x316cm

tion location’

" Including 100 cm free space on all sides of the system.

The additional space at production location is required for containers and hoses, and
for easy access to the power switch and the connectors on the back of the system. The
back door of the cabinet must be accessible for service.

Compressed air

* Dryand particle free air
¢ Airflow 50 NL/minor6.25L/minat7barg
* Working pressure 5.5to 10 barg

An air hose (5 m, inner diameter of 7.5 mm) for connection to the compressed air
supply is delivered with the system.

Electrical power
The following applies at the delivery:

* Asystem power cable with an IEC 60309 connector is permanently attached to the
back of the system cabinet.

* Thesystemis preconfigured for 230V AC, 50/60 Hz power supply.
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Included in the delivery

AKTA ready is delivered with the following components:

¢ System cabinet

¢ Columntrolley

* Boxcontaining an accessory kit, system documentation folder, and user documen-
tation

AKTA ready is delivered pre-assembled in the transport crate. No specific assembly
prior to site installationis required.

Accessory kit

The accessory kit includes the following:

¢ Barcode scanner (USB)

* Two computer network cables (10 m and 3 m), and an RJ45 coupling connector

* Keyforthe back door of the system cabinet

* Compressed air tubing (5 m)

* Connector (female) for connecting equipment to CUSTOMER I/0 (male) connector
* DVD containing UNICORN and AKTA ready strategy software

 User documentation, including UNICORN and AKTA ready manuals

* Product documentation package

* Systemlogbook

* Labels for configured voltage

A 10 mm wrench for the bolts holding the pump lid is located on the inside of the
cabinet front door.

Associated products

* Flow kit (Low Flow Kit or High Flow Kit)
* Gradient flow section (Low Flow or High Flow section)

* ReadyToProcess columns

The associated products are ordered separately.
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4.4  Unpacking

Introduction

This section describes how to unpack AKTA ready and the flow kit in a safe way.

In this section
Section See page
4.4 Unpack AKTA ready 56
4.4.2 Unpack the flow kit 57
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4.4.1 Unpack AKTA ready

Instructions for unpacking

There are no loose parts in the crate. All parts are either attached to the system or
located in the accessory kit box.

For a full description on how to unpack AKTA ready refer to the following instructions:

* For AKTAready: AKTA ready Unpacking Instructions (28994489)
* For AKTAready gradient: AKTA ready gradient Unpacking Instructions (29042082)

Checkfor damage

Check the system for damage before starting assembly and installation. If any damage
isfound, document the damage, and contact your Cytiva representative.
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4.4.2 Unpack the flow kit

Flow kit package
AKTA ready flow kits are delivered in double plastic bags.

The flow kit package contains the following items:

Main part of the flow kit

Inlet manifold

Pump tubing, including two TC clamps with gaskets
Petroleum jelly

Product documentation package

Unpack flow kit

NOTICE
e Use caution when opening the plastic bags to avoid damaging the

flow kit.

Unpack AKTA ready flow kit as follows:

Step Action

1

Cut open the outer plastic bag in a clean environment near the AKTA ready,

forexampleinthe air lock, if the systemis in a clean room.

Take out the items and move the flow kit components to the AKTA ready
system. Take out the components from their inner plastic bags immediately

before installing the flow kit onto the system cabinet.

AKTA ready flow kits have plastic end caps to protect the connectors from contamina-
tion. Do not remove the end caps untilimmediately before connecting the flow kit to

buffer bags or tanks, and to the column.
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45  Transport

Before moving the system

Before moving the system, make sure that:

Step Action

1 The power supply to the product is switched off.

2 All power cords to the product are disconnected.

3 All air supply lines to the product are disconnected.

4 All process lines to the product are disconnected.

5 All communication cables to the product are disconnected.
Result:

The system is now safe to move.

Release brakes to move AKTA ready

The AKTA ready can be rolled on hard and level surface when brakes on the casters are
released.

A
[EiN L

After positioning the system at its designated location, lock the casters.

|~

Use the handle to move AKTA ready

Use the handle on the left side of the cabinet to move the system.
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Lifting AKTA ready

There are no lifting hooks on AKTA ready. Use a forklift or a pallet jack with a minimum
capacity of 400 kg for lifting the system. Appropriate safety precautions must be
followed.

CAUTION

Do not attempt to lift the system by the handle on the left side of
the system cabinet. The handle is for maneuvering the cabinet on
the floor, not for lifting.
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Center of gravity

The center of gravity for AKTA ready is indicated with a dash-dotted vertical line in the
drawings below.

¥ T
|
|
i

LA

Note: The center of gravity line is located slightly towards the back of the cabinet.
This causes a tipping hazard and must be taken into consideration when
moving or lifting the cabinet.
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4.6 Connections

Introduction

This section describes how to connect the power, compressed air, computer, and
equipment to CUSTOMER I/0 connector of the AKTA ready.

In this section
Section See page
4.6.1 Connect power 62
4.6.2 Connect compressed air 64
4.6.3 Connection of COMMON WASTE Outlet 65
4.6.4 Connect computer 66
4.6.5 Connect equipment to CUSTOMER /0 connector 67
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Power connection

4 |nstallation
4.6 Connections

4.6.1 Connect power

&

NOTICE

Do not turn onthe MAINS POWER switch before all connections

are made.

The mains power supply must be connected and configured by authorized service

personnel. Contact your Cytiva representative for help.

Grounding and protective earth

* The protective earth wire must be connected to system ground.

* Groundimpedance must conform to the requirements of national and local indus-

trial safety regulations and/or electrical codes.

* Theintegrity of all ground connections must be periodically checked.

Mains cable

AKTA ready system is delivered with a permanently mounted power cable equipped

with an IEC 60309 connector without a plug.

The customer must supply a power plug for the mains cable. The power plug and the
socket must comply with the national regulations. The customer mustinstall the
power plug on the mains cable, and follow the wire color code shown in the Cytiva elec-
trical drawing. The installation must be performed in accordance with the local codes.

Ifthe mains cable needs to be replaced, the replacement cable must meet the mains
cable specifications. Refer to General Specification for the details. The cable must be
installed according to national regulations. Contact the Cytiva service personnel for

help.

Electrical requirements

The system is preconfigured for 240V 50/60 Hz AC power supply. The supply voltage

can bereconfigured onthe T1 transformer if required.

Supply voltage 100t0240VAC £10%
Uninterruptable power supply (UPS) and surge
protectors are recommended.

Frequency 500r 60 Hz

Max power 1000 VA
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Fuse

4 |nstallation
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4.6.1 Connect power

16 A

Number of wall outlets

Two outlets
* Oneforthe AKTA ready system.

* Oneforthe computer.

Note:

Power outlets must be within 1 meter from the instru-
ment and the computer.
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4.6.2 Connect compressed air

Connectioninstructions

CAUTION

Make sure that correct compressed air pressure is always main-
tained. Too high or too low pressure can be hazardous and can
cause erroneous results and leakage.

Follow the instruction to connect the compressed air supply to the system.

Step Action

1 Connect the compressed air supply to the air input connector on the back of
the system, labeled PNEUMATIC AIR SUPPLY. Use the supplied 5 m air
hose (inner diameter 7.5 mm).

2 Switch on the air supply.

3 Verify that there are no air leaks.
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4.6.3 Connection of COMMON WASTE Outlet

Conditions forthe COMMON WASTE
connection

Make sure that the following conditions are valid for the common waste outlet:

Step Action

1 Connectthe COMMON WASTE to tubing with at least the same diameter as
the common waste outlet connection.

2 Connect the COMMON WASTE to tubing that allows maximum waste flow
to be transported away from the product without pooling.
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4.6.4 Connect computer

General

The computer must be installed and used according to the instructions provided by the
manufacturer of the computer.

Itisrecommended that the computer is dedicated to UNICORN and the related soft-
ware. Due to the risk for computer viruses it is also recommended that the computeris
not directly connected to internet.

See the UNICORN manuals for further details about software requirements and instal-
lation.

A 10 m network cable and a 3 m crossover network cable are delivered with the system.
To protect the system use only the cables delivered with the system.

Connect system directly to computer

Follow the steps below to connect the AKTA ready directly to the computer.

Step Action

1 Connectthe 10 m cable to the RJ45 connector marked SYSTEM
COMPUTER on the back of the system.

2 Connect the other end of the cable to the computer.

Connect systemto hub

Follow the steps below to connect the system to a switch or hub for control via a
network.

Step Action

1 Connectthe 10 m cable to the RJ45 connector marked SYSTEM
COMPUTER on the back of the system.

2 Connect the other end of the cable to the 3 m crossover network cable.

3 Connect the crossover network cable to a switch or a hub.

AKTA ready Operating Instructions 28960345 AG 66



4 Installation
4.6 Connections
4.6.5 Connectequipmentto CUSTOMERI/0 connector

4.6.5 Connect equipment to CUSTOMER I/0 connector

General

The CUSTOMER /0 connector is located on the left side of the system cabinet, below
theinlet valves. The connectoris a 15 pole IP67-proof D-Sub male connector. A corre-
sponding female connector containing a screw terminal block with watertight housing
issupplied with the system.

Theinputvoltage is 24 V (acceptable range 15to 28 V), and the output signal is 24 V
(maximally 1 A).

The CUSTOMER /0 connector can be used for the following purposes:

* Sendasignal to an external alarm device
* Receive asignalindicating that a UPS has been activated

* Connectairsensors

ConnectanalarmoraUPS

The following information describes the setup for connecting an external alarmor a
UPS to AKTA ready using the CUSTOMER I/0 connector. The connector is shown as
C1intheillustrations further down.

The connector signals are described in the following table.

::.lnmber Signal

Pin1 Remote alarm (Ain theillustration below) digital output (+24 V)
Pin4 GND, digital ground

Pin11 UPS On (Bin theillustration below), digital input (+24 V)

Pin15 Digital supply voltage (+24 V)
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Pins 1 and 4 (see image below) provide an output for an alarm device (e.g.,a warning
light, a buzzer, or similar device). The external alarm is triggered when the internal
alarmis activated.

; AKTA ready
A .
l ' +24V
-\ 1
- - c1 -
‘_
1
4
— 1

Pins 11 and 15 (see image below) are used to receive an On signal (B) from an optional
UPS during a power failure.

: AKTA ready
C1
+24V
T
B

L

mm------l 02 OF
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Connectairsensors

The two air sensors are connected to the CUSTOMER I/0 as shown in the illustration
below. For more information, refer to AKTA ready air sensor installation (29051561).

Customer 1/0 | AKTA ready
connector |

Air sensor 1 (Air_AE151)

+5V

COMsvV

Signal H

Signal vV

Air sensor 2 (Air_AE152)

+5V
COM5V

Signal H

Signal V
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4.7 Finish installation

Establish computer connection

Follow the steps below to set up a connection between AKTA ready and the computer.

Step Action

1 Turn the MAINS POWER switch to I position.
Result:

The green POWER indicator lamp on the front of the system is turned on.
The light flashes slowly when communication with UNICORN is not estab-

lished.
‘r‘k
o AKTAready
)
Poner Q
2 Switch on the computer and the computer screen, and verify that a booting
process starts.
Result:

When the booting is completed, the UNICORN icon is displayed on the
desktop. The software is installed and available.

3 Double-click theicon to start UNICORN.

4 Verify that the green POWER indicator lamp displays a steady green light,
indicating that UNICORN can communicate with the system.

Equilibrate to temperature

After moving the system to a different temperature environment, allow the system to
adjust to the ambient temperature before use. The flow meter may need several hours
to adjust. If the system temperature is not properly equilibrated, the temperature read-
ings may be incorrect.

AKTA ready Operating Instructions 28960345 AG 70



4 |nstallation
4.7 Finishinstallation

Install the bar code reader

Follow the steps below to install and configure the bar code reader.

Note: The installation requires bar codes to be scanned from the Quick Start Guide
supplied with the bar code reader. The Quick Start Guide is also available on
the bar code manufacturer's website.

Step Action

1 Connect the bar code reader to the computer with a USB cable, as shown in
the Quick Start Guide.

2 Locate the USB Keyboard (PC) interface bar code in the Quick Start Guide
and scan it with the bar code reader.

3 Place the bar code reader in its holder.
Result:

The bar code reader beeps when the installation is complete.

4 Verify the bar code function using an empty Notepad document as
described below.
a. Inthe Windows start menu, inthe search field, type notepad.
b. Clickthe Notepad item that is displayed as the search result.

Result:
An empty Notepad document opens.

c. Scanany bar code from the Quick Start Guide.

Result:
Atextstring appearsin the Notepad document, if the bar code reader is
installed correctly.

If the bar code reader does not function, locate the Standard Products Default bar code
in the Quick Start Guide and scan the code with the bar code reader. Repeat steps 2to 4
above.
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About this chapter
This crlapter provides the information required to prepare, start, operate, and shut
down AKTA ready.

In this chapter
Section See page
5.1 Safety precautions 73
5.2 Start the system and log on to UNICORN 76
5.3 Install flow kit 78
5.4 Perform a component test 106
55 Connectacolumn 112
5.6 Set AKTA ready specific parameters in Method Editor 125
5.7 Run amethod 134
5.8 Controlled shutdown 144
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Safety precautions

WARNING

Operating limits. Never exceed the operating limits stated in this
document and on the product nameplate.

WARNING

Hazardous biological agents during a run. After using
hazardous biological agents flush the whole system tubing with a
bacteriostatic solution, neutral buffer, and then water before doing
service or maintenance.

WARNING

Use columns that withstand expected pressures. Otherwise the
columns might rupture, resulting in injury.

WARNING
Do not touch any part of the pump while the pump is running.

WARNING

Never put fingers or any objects other than the intended tubing
into the pinch valve opening.

WARNING

Cap unused connections before operation. Make sure that all
connections notin use are capped or directed to waste to avoid
accidental hazardous leakage during operation.

> B BBk PP

WARNING

When the system is operated from a remote controlling computer,
the operator must always make sure that no oneis present and
exposed when the system is started and that no one enters the risk
area around the system during operation.
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WARNING

Hazardous pressure. The flow rate may under no circumstances
exceed the specified column maximum flow rate. High flows might
affect the packed medium, causing the pressure to exceed the
specified column maximum pressure.

WARNING

Overpressure. Do not block the outlet tubing as this can create
overpressure and can cause injury.

WARNING

Pressurized flow path. During a power failure or emergency stop,
the equipment can remain pressurized. Make sure all lines and
vessels are depressurized before opening a line or vessel.

WARNING

Before use, make sure that the column is not damaged or other-
wise defective. Damaged or defective columns can leak or rupture.

CAUTION

Knowledge of how to use the control software is required to safely
operate the product. Refer to the control software user documen-
tation asrequired.

CAUTION

Do notinsert your fingers or other objects into fans or other
moving parts.

CAUTION

Make sure the waste container is dimensioned for maximum
possible volume when the instrument is left unattended.

> B> BB BBk P
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CAUTION

Waste tubes and containers must be secured and sealed to
prevent accidental spillage.

NOTICE

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

NOTICE

The flow rate must not exceed the specified column maximum flow
rate. Excessive flow can damage the packed bed and damage the
flow kit.

NOTICE

Verify that the chromatography resin, columns and system compo-
nents are compatible with NaOH at the concentration, time, and
temperatures used.

NOTICE

Make sure that tubing connected to the inlets have the same or
larger inner diameter than the inlets, and is not longer than 10 m, to
prevent negative pressure at the pump tubing inlet and damage to
the pump tubing.

NOTICE

Make sure that the temperature of the process liquid is not lower
than 10°C below the ambient temperature. Larger temperature
differences can cause condensation on the UV sensor cell.

NOTICE
Itis optional to perform a flow kit installation test when installing a
flow kit. The test includes functional verification of the sensors.

O 0O 0 0 0 0 p
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5.2  Startthe systemandlogonto UNICORN

Introduction

AKTA ready is usually kept switched on between runs. The system is switched off only
during monthly maintenance and repair, or when not in operation for alonger period of
time (more than a few days).

Start AKTAready

Follow the steps below to start the system.

Step

Action

1

Turnthe MAINS POWER switch (on the left side of the cabinet) to I position.

Result:
The green POWER indicator lamp on the front of the system is turned on.
The light flashes slowly when communication with UNICORN is not estab-
lished.

Start UNICORN (see the instructions further down), and wait until the
connectionis established (the Run button on the toolbar displays green
color).

Verify that the green POWER indicator lamp displays a steady green light,
indicating that UNICORN can communicate with the system.

When AKTA ready is turned on, the system automatically performs a stray light calibra-
tion. Without the UV sensor this results in a very high calibration factor. Therefore
always perform a stray light calibration immediately after the flow kit is installed and
purged with water or other liquid.

Start UNICORN

Follow the steps below to start the UNICORN software.

Step

Action

1

2

Log ontoWindows.

Double-click the UNICORN icon on the Windows desktop.

Result:

The Logon dialog box is shown.

Inthe dialog box, select a user on the Users list and type the password.

Ifyou log onfor the first time, select the user default and type default as
the password.
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Step Action

4 Click OK.

5 Inthe System Control module, on the System menu, click Connect to
Systems.
Result:

Adialog box opens.

6 In the dialog box, do the following:
a. Selectthe check boxfor the applicable system.

b. Select the applicable option (Control or View).

c. Click OK.
Connegatn Systems ‘ X
Cq£ systems (1 selected, max 3)
E‘_ i name Control  View || |
[ AT Aready ® O
@) | Connected Users Cancel
Note:
The system name is specified during installation configuration.
Result:

When UNICORN is connected to the system, the Run button on the toolbar
displays green color, indicating that the system is ready to run.
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5.3 Install flow kit

Introduction
This section describes how to install the flow kit and the gradient flow section.

In this section
Section See page
5.3.1 Prepare for flow kit installation 79
5.3.2 Create flow kit installation method 81
5.3.3 Install the flow kit for isocratic run 83
534 Install the flow kit for gradient run 101
Safety precautions

NOTICE
e Only use flow kits supplied by Cytiva.

NOTICE
° Itis optional to perform a flow kit installation test when installing a

flow kit. The test includes functional verification of the sensors.
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5.3.1 Prepare for flow kit installation

Before flow kit installation

* Locate the two TC clamps and gaskets supplied with the flow kit. Prepare three
additional clamps and gaskets (not supplied) that are required to install the flow kit
and run a component test.

* Prepare adisinfectant solution for sanitization of tubing connectors, for example
70% ethanol.

The flow kit connectors are covered with protective end caps at delivery. The protective
caps are removed during the installation. The user should store the protective caps,
they are needed to cover the connectors before flow kit disposal.

Perform system setup

Set up the system in the Administration module following the steps below.

Step Action

1 Click System Properties to open the System Properties dialog box.
2 In the dialog box, click Edit.
3 In the Edit dialog box, select the following check boxes as applicable for your

system and process.

Note:
Akta_Ready is selected by default.
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Step Action

a. Select Akta Ready Gradient,if your are working with
AKTA ready gradient system.

b. Select pH_Cell, if pH is to be measured.

c. Select LowFlow_Kit (default) or HighFlow_Kit, depending on the
installed kit.

d. Selectoneorboth airsensors, if used: Air AE151 and Air AE152.

e. SelectService,ifyouwanttodisplayUV_1371_SandUV_131_Rinthe
Run Data panein the System Control module.
Note:
If Service is not selected, these UV options are not available.

f. Select Profibus_Config6 if not otherwise specified in the Functional
Test Record.

4 Click OKto close the dialog box.
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5.3.2 Create flow kit installation method

Create method

The user must simultaneously create the flow kit installation method and install the
flow kit. Follow the instructions in an applicable manual section to install the flow kit.

* Toinstall theisocratic flow kit: Section 5.3.3 Install the flow kit for isocratic run,
on page 83.

* Toinstall the gradient flow kit: Section 5.3.4 Install the flow kit for gradient run,
onpage 101

For both flow kits, create the installation method in the Method Editor module
following the steps below.

Step

Action

1

2

Onthe File menu, click New Method.
Inthe New Method dialog box, click Method Wizard, and then click OK.

Inthe Method Wizard, select the following options:
a. GradientorlIsocratic, depending on your system.
b. Flow kit Installation with Component Test.

c. Selectthe Print Report Automatically check box ifyouwantto printa
report with installation information and test results.

Method Wizard for System: AKTAready X
Main Selection
Main
Flow Kit
Initiz] Settings @® Gradient O Isocratic
Flow Kit Installation @) Flow Kit Installation with Component Test
[] Print Report Automatically

Note! Before cantinuing, the correct size of flow kit must be selected in the
component list. The pH-electrode must also be calibrated and prepared in

accordance to the AKTA ready operating instructions.
() Column Installation

Note:
A report can also be printed on demand after the completed test, in the Eval-
uation module.

Click Next to move to the next page in the Method Wizard.

a. Oneachnew page select and confirm the options as applicable for your
system, and then click Next.

b. Forinstallation of the flow kit on the system hardware, as requested in
the Method Wizard, follow the instructions in the applicable chapters
(Section 5.3.3 Install the flow kit for isocratic run, on page 83 or Section
5.3.4 Install the flow kit for gradient run, on page 1017).
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Step Action

5 Save the created flow kit installation method.
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5.3.3 Install the flow kit for isocratic run

Introduction

The following sections contain a step-by-step description how to install the flow kit for
anisocraticrun. The short outline of the procedure is also included as Flow Kit Instal-
lation in the AKTA ready Installation Wizard.

Itisrecommended to use the wizard for kit installation to make sure that all steps are
performed in the correct order.

For instructions on how to install the flow kit for gradient run, see Section 5.3.4 Install
the flow kit for gradient run, on page 101.

Alternatively, the flow kit can be assembled in a laminar flow cabinet. See Assembly in a
laminar flow cabinet, on page 99 for more information.
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Opensafetylocks on pinch valves

The safety locks keep the pinch valves in an open position. Follow the steps below to
open the safety locks.

Step

Action

1

2

4

Make sure that UNICORN is in the End mode.

Locate the installation switch in the upper right corner of the system
cabinet.

Turn theinstallation switch to the FLOW KIT INSTALL position.

FLOWKIT COLUMN
INSTALL INSTALL

Lift the black handle of the valve safety lock and turn the handle outward 180
degrees. Open the safety locks on all 19 valves.

/’
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Remove pump lid

Step Action

1 Locate the 10 mmwrench on the inside of the cabinet front door.
2 Locate the two bolts holding the pump lid.
3 Rotate the right-hand bolt counterclockwise, and the left-hand bolt clock-

wise using the wrench, until both bolts are fully open.

4 Verify that the pump lid is fully open: check the position of the two pegs at
the back of the lid. The pegs must be in their uppermost position.

=
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Step Action

5 Lift the pump lid and remove it from the pump.

el
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Open pressure sensor holders

Step Action

1 Locate the three pressure sensor holders for pressure sensors PT-111,
PT-112,and PT-113.

PT-113

PT-111
PT-112
2 Loosen the screws on the latches, and turn the latches to open position. Do
not remove the screws.
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Attach the inlet manifold

Step Action

1 Open the bag containing the inlet manifold and the main part of the flow kit.

2 Attach the inlet manifold to the system: insert each inlet tubing into the
corresponding inlet pinch valve (XV-001 to XV-006).

—

Note:
Do not remove the protective end caps from the connectors.

3 Make sure that the spacer rings (shown in black, 1) on each inlet tubing are
fastened correctly:

* Foraflow kit with only one spacerring per inlet, fasten the spacer above
each inlet pinch valve as shown in the image below.

* Foraflow kit with two spacers rings per inlet, fasten the spacers above
and below each inlet pinch valve.

—
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Step Action

4 Close the safety locks on the pinch valves: lift each black handle and turn the
handle inward 180 degrees.

/‘

Attach the main part tubing

Step Action

1 Lift the main part of the flow kit (see the illustration):

* Holdtheairtrap (1) inyour left hand.
* Holdthe UV sensor (2) inyour right hand. Avoid touching the sensor walls.

L

@
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Step Action

2 Place the air trap in the holder, and insert the UV sensor in the slot to the
right of the air trap. Push the UV sensor in completely. A soft click indicates
that the sensor is correctly inserted.

3 Temporarily hang the outlet manifold on the cabinet door.

Install the pump tubing for isocratic
run

The following instructions are valid for anisocratic run. For installation of pump tubing
foragradientrun, see Section 5.3.4 Install the flow kit for gradient run, on page 101.

Step Action

1 Take the pump tubing out of the flow kit package.

2 Place the tubing on top of the pump rollers of the isocratic pump. The larger
connector block (for connection with the main part of the flow kit) must be to
the right of the pump.

Y
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Step Action

3 Push the pump tubing over the knob on the right side of the pump.

\

&

4 Stretch the tubing, and push it over the knob on the left side.

47

5 Connect the connector on right side of the pump tubing to the flow kit using
aTCclamp.
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Step Action

6 Connect the connector on left side to the inlet manifold using a TC clamp.

Attach the pump lid

Step Action

1 Make sure that the pump lid is oriented in the correct way. The arrow label on
the lid indicates the flow direction and must point to the right. The pegs must
be located at the back of the lid, on the side closest to the system.

’/
2 Press down the pump lid with one hand.
3 Attach the pump lid: rotate the right-hand bolt clockwise, and the left-hand

bolt counterclockwise using the wrench supplied with the system, until both
bolts are tight.

4 Verify the position of the pegs at the back of the lid. The pegs must be in their
lowermost position when the lid is closed. The system cannot work if the lid
is not properly attached.
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Install tubing and sensors

Step Action

1 Insert the tubing into the valves in the order specified below. Close the valve
safety lock on each valve after inserting the tubing.

a. Airtrapvalves (2)
b. Columnvalves (3)

c. Airreleasevalve (1)

Note:

Make sure the pH cable does not get trapped behind the tubing. The cable
must stay attached to its holder on the cabinet.
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Step Action

2 Push the three pressure sensors into their respective holders on the cabinet
(sensors PT-111,PT-112,and PT-113).

3 Attach the pressure sensors to the cabinet: turn the latch over the pressure
sensor body and loosely fasten the screws (4, 5).

4 Verify that the sensor is correctly positioned and that there is no gap
between the sensor body and the holder, and then tightly fasten the screws.
Apply finger force only.

5 Align the holes in the body of the flow meter (FE-141) with the two knobs on
the cabinet (7 and 8 in the illustration), and push the flow meter onto the
knobs.

Note:

A window for the temperature sensor (6) on the back of the flow meter is
aligned with the temperature sensor when the flow meter is correctly
installed. No further action is necessary to prepare for temperature meas-
urements.
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Step Action

Result:
Asoft click indicates correct assembly.

6 Clean the contact surfaces of the transducer connectors (bayonet
couplings) and apply a thin smooth layer of petroleum jelly. Make sure that
enough petroleum jelly is applied. Any surplus petroleum jelly is pressed out
and can be removed with a tissue when connections are made.

7 Connect the transducers to the connectors at the top and bottom of the flow
meter (see arrows in theiillustration).

8 Unscrew the protective cap from the conductivity connector (on the system
cabinet).
9 Align the connectors: a ridge on the male connector (on the system cabinet)

and a groove on the female connector (on the cable).

10 Screw the conductivity sensor cable into the connector on the system
cabinet.

Note:
Do not use force when inserting the connector.
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Step Action

>

Attach the outlet manifold

Step Action

1 Attach the outlet manifold (3) to the system: insert each inlet tubing into the
corresponding outlet pinch valve (XV-051 to XV-056).

Note:

Do not remove the protective end caps from the connectors.

2 Make sure that the spacer rings (shown in black, 1) on each outlet tubing are
fastened correctly:

* Foraflow kit with only one spacer ring per outlet, fasten the spacer above
each outlet pinch valve as shown in the image below.
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Step Action

* Foraflow kit with two spacers rings per outlet, fasten the spacers above
and below each outlet pinch valve.

3 Close the safety locks on all pinch valves: lift each black handle and turn the
handle inward 180 degrees.

4 Push the air vent tubing (attached to the top of the air trap) onto the holder
(1) on top of the system cabinet.

5 Remove the protective end cap (2) from the end of the air vent tubing.
Note:

The air trap does not work if the protective cap is left in place.
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Install the pH electrode

Step Action

1 Unscrew the plastic fastening nut (2) on top of pressure sensor (PT-112) and
pull out the dummy (3) from the electrode holder.

L

2 Locate the pH cable on the system cabinet (in the storage position), and
unscrew the lower cable connector from the system cabinet.

Note:
Do not unscrew the upper connector.

3 Push the pH cable (1) through the fastening nut (2), and connect pH elec-
trode (AE-121) (5) to the cable.

4 Calibrate and sanitize the pH electrode. See Calibrate the pH electrode,
on page 160 for calibration instructions.

5 Make sure the O-ring (4) isin placein PT-112.
6 Push the pH electrode into the pressure sensor PT-112 and fasten it with
the nut (2).
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Complete the flow kit installation

Step Action

1 Verify that the safety locks on all pinch valves are closed.
2 Verify that the three pressure sensors are in place and properly connected.
3 Turn theinstallation switch to the RUN position.

FLOW KIT COLUMN
INSTALL INSTALL

Result:
All pinch valves are set to the run position.

4 Verify that the end cap on the air vent tubing of the air trap has been
removed.
5 Connect the air trap tubing to a waste hose.
NOTICE
The end of the air trap tubing must be directed away
from the operator.

Perform a component test after installation of a new flow kit. If the installation wizard is
used, a component test is automatically included in the installation procedure. See
Section 5.4 Perform a component test, on page 106 for instructions.

Perform a stray light calibration.See Calibrate UV stray light, on page 126 for instruc-
tions.

Assembly in alaminar flow cabinet

Itis possible to assemble the flow kit parts in a laminar flow cabinet, and then install the
assembled kit on the AKTA ready system. Although this procedure may decrease the
possibility for microbial contamination, Cytiva does not recommend the procedure.
The pre-assembly may lead to incorrect orientation of the flow kit parts and cause
tensions or damage the flow kit.
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If pre-assembling the flow kit, make sure that the flow kit parts are correctly oriented
towards each other and towards the AKTA ready system (for example, the inlet and
outlet manifolds must be correctly oriented). The flow kit must fit on the system
without causing restrictionsin the flow path. Loosen the TC clamps if needed, adjust
the kit components, and then tighten the clamps again.

AKTA ready Operating Instructions 28960345 AG 100



5 Operation
5.3 Install flow kit
5.3.4 Install the flow kit for gradient run

5.3.4 Install the flow kit for gradient run

Introduction

The following sections contain a step-by-step description on how to install the flow kit
foragradientrun, including the gradient flow section. The short outline of the proce-
dureis alsoincluded as Flow Kit Installation in the AKTA ready Installation Wizard.

Itisrecommended to use the wizard for kit installation to make sure that all steps are
performed in the correct order.

Start flow kit installation

All flow kit components are installed in the same way for both the isocratic flow kit and
the gradient flow kit, except the pump tubing and the gradient flow section that are
installed differently.

Install the gradient flow kit components as described in the following instructions.

Step Action

1 Open safety locks on pinch valves (see Open safety locks on pinch valves,
on page 84).
2 Remove the pump lids from both pumps (see Remove pump lid, on page 85).
3 Open pressure sensor holders (see Open pressure sensor holders,
on page 87).
4 Attach the inlet manifold (see Attach the inlet manifold, on page 88).
5 Attach the main part tubing (see Attach the main part tubing, on page 89).

Install the pump tubing and the gradient flow section as described in the following
section.

Install pump tubing and gradient flow
section

The following instructions are valid for a gradient run. For installation of pump tubing
foranisocratic run, see Install the pump tubing for isocratic run, on page 90.

Make sure that the pump tubing for a gradient runis installed in the appropriate pump,
as shown below.

Pump tubing delivery ‘ Installin pump

Isocratic flow kit package Gradient pump

Gradient flow section package Isocratic pump

Follow the steps below to install the pump tubing.
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Step Action

1 Take the pump tubing out of the isocratic flow kit package.

2 Place the pump tubing on the gradient pump rollers (pump P-202). The
larger connector block (for connection with the main part of the flow kit)
must be to the right of the pump.

3 Push the pump tubing over the knob on the right side of the pump.
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Step Action

4 Stretch the tubing, and push it over the knob on the left side.

5 Take the pump tubing and the jumper tubing out of the gradient flow section
package.
6 Place the pump tubing from the gradient flow section on the isocratic pump

rollers (pump P-201).

7 Push the tubing over the knobs on the right and left side of the pump.

8 Remove the jumper tubing from the gradient flow section package.
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Action

10

11

12

Connect the jumper tubing to the right side of the pump tubing on the
gradient pump (P-202) usinga TC clamp.

Connect the other end of the jumper tubing to the right side of the pump
tubing on the isocratic pump (P-201).

7

Connect the inlet manifold to the left side of the pump tubing on the
isocratic pump (P-201) usinga TC clamp.

Connect the gradient buffer B tubing to the left side of the pump tubing on
the gradient pump (P-202) usinga TC clamp.

Complete flow kit installation

Follow the steps below to finish installing the gradient flow kit.

Step

Action

1

2

Attach the pump lids (see Attach the pump lid, on page 92).

Close the pinch valves and install the pressure sensors and flow meter (see
Install tubing and sensors, on page 93).
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Step Action

3 Install the conductivity sensor and the pH electrode (see /nstall the pH elec-
trode, on page 98).

4 Attach the outlet manifold (see Attach the outlet manifold, on page 96).

5 Finish the flow kit installation including the component test and the stray
light calibration (see Complete the flow kit installation, on page 99).

After completing the flow kit installation calibrate the gradient pump (see Section 6.4.2
Calibrate the gradient pump, on page 165.

Note: The isocratic pump does not need calibration.
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5.4  Perform acomponent test

Introduction
This section gives instructions on how to perform the component test, and describes
the testreport.
In this section
Section See page
5.4.1 Run acomponent test 107
5.4.2 The test report 111
Safety precautions

NOTICE
e Always perform a component test when installing a flow kit. The

component test verifies the functionality of the sensors.
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5.4.1 Runacomponent test

Introduction

5 Operation

5.4 Performacomponenttest
5.4.1 Runacomponenttest

The component testis an option that can be included in the flow kit installation
method. See Create method, on page 81 for details.

The component test consists of a number of steps to verify the functionality of the
AKTA ready components, in particular the sensors. The following aspects are tested:

* Thetype of the flow kit (High Flow or Low Flow)

* Flow meter
e UVsensor

* Conductivity sensors

* Pressuresensors

Required solutions

The following solutions are needed for the component test:

Prepare the component test

AKTA ready Operating Instructions 28960345 AG

Solution Preparation Low Flow Kit High Flow Kit
Wash solution Purified water or 0L

20% ethanol
Test solution e 1.0MNaCl 5L

* 1.06% (v/v)

acetone
* Purified water
Note: The test solution contains acetone and must be freshly prepared to avoid

evaporation.

Test solution preparation protocol templates are available on the AKTA ready

Strategy DVD.

Connect theinlets and outlets as described in the steps below.
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Step

5 Operation
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5.4.1 Runacomponenttest

Action

Remove the protective end cap from Inlet 6, and connect the wash solution.

Note:

Containers must not be placed lower than 1 m below the inlets (that is, floor
level).

[

Remove the protective end cap from the inlet for the test solution and
connect the test solution. Use the applicable inlet:

* Inlet5 for AKTAready
* Inlet 7 for AKTAready gradient

Remove the protective end cap from Outlet 6, and connect waste tubing to
this outlet.

Runthe component test

The component testis created as part of the flow kit installation method. Allinforma-
tion added by the user (for example notes) is included in the test report. Running a
component test takes about 10 minutes.
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Follow the steps below to start the flow kit component test.

Step

Action

1

Inthe System Control module, click File:Open, and select the applicable
component test.

Result:
The Start Protocol window opens.

Onthe Notes tab, verify the information. Type your input as applicable, and
then click Next to continue.

Onthe Questions tab, fillin the information as required, and then click Next
to continue.

Tip:
Scan the information using the bar code scanner, or type manually into the
text fields.

Note:
The Questions tab consists of two pages. Fill in the information on both
pages.

Onthe Result Name and Location tab, specify the file name and location
as applicable.

Click Start to start the component test.

See the following section for user actions during a component test.
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Actions during a component test

The test progress can be followed in the UNICORN System Control module. Charts
show the response curves for the different sensors.

The software issues two messages during the test run.

1. Awarning message informing that the UV stray light reduction is activated.

The message is for information only. The user can click Acknowledge to close the
message. The component test continues independently of user action.

The warning message can be disabled as described in Calibrate UV stray light,
on page 126.

2. Amessage requesting the user tofill the air trap. Do the following:
a. IntheSystem Control module, click Continue to startfilling the air trap.

b. Pressand holdthe AIRVENT button on the system cabinet, until the air trap is
filled to the half.

c. Inthe System Control module, click Continue.

Note: The user must fill the air trap as instructed above. The component test fails if
the air trap is not correctly filled.

Notes can be added manually at any time during the test run. The notes are included in
the test report. To open the notes dialog box click View —~Documentation in the
System Control module.
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5.4.2 The testreport

Print the testreport

Information about an installation, including the results from the component test, are
stored and can be compiled into a printed report. The report can be printed from the
Evaluation Classic module. To switch to Evaluation Classic open the Evaluation
module, click File -~Applications and select Switch to Evaluation Classic.

Ifthe option Print report automatically was chosen initially in the installation wizard
(Create method, on page 81), the results from the component test run will be available
in the form of a printed report produced immediately after the test has finished.

Ifthe option Print report automatically was not chosen, a printed report can be
created at a later time.

Follow the steps below to view or print the column test report.

Step Action

1 Inthe Evaluation module, click File ~Report.

Result:
The Generate Report dialog box opens.

2 Inthe dialog box, select AKTA ready_FlowKit.

3 Click Print or Preview as applicable.
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5.5 Connect a column

Introduction
This section describes how to install a column on the system. The information in this
section is also available in Column Installation in the AKTA ready installation wizard.

The section also contains instructions for running a column efficiency test and for
columnrinsing. Both instructions describe optional procedures that can be performed
in connection with installing a new column.

For more information refer to the documentation provided with the column.

Note: ReadyToProcess columns are factory tested and are supplied with a certifi-
cate stating the results from an efficiency test performed on the individual
column.

In this section

Section See page

5.5.1 Installa column 113

5.5.2 Run a column efficiency test (optional) 121

5.5.3 Rinse a column (optional) 124
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5.5.1 Install a column

Column types

ReadyToProcess columns are recommended for use with AKTA ready. Other types of
columns may be used, but may require special safety precautions. The columns must
be capable to withstand the maximum system pressure. If not, additional pressure
safety devices must be used to prevent a run from reaching too high pressure.

WARNING

Hazardous pressure. The flow rate may under no circumstances
exceed the specified column maximum flow rate. High flows might
affect the packed medium, causing the pressure to exceed the
specified column maximum pressure.

WARNING

Overpressure. Do not block the outlet tubing with, for instance,
stop plugs. Blocked outlet tubing can create overpressure and can
resultininjury.

Contact a local Cytiva representative for more information about using products other
than ReadyToProcess columns with AKTA ready.

More information about columns and chromatography resin is found on the Cytiva
website.

Prime the flow kit

Before installing a column, the flow kit must be primed with liquid (e.g., purified water)
from Inlet 6 to the columnvalves, including the air trap.

The flow kit is automatically primed during a component test. Additional priming is not
needed if the component test has been performed before the column installation.
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Position the column

WARNING

Before use, check that the column is not damaged or otherwise
defective. Damaged or defective columns can leak or rupture.

Follow the steps below to position the column correctly.

Step Action

1 Place the column on the column trolley.

2 Position the column so that the column inlet tubing, marked BOTTOM
INLET, is turned toward the handle of the column trolley (1).
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Step Action

3 Roll the trolley into position between the system cabinet leg supports, and
lock the trolley wheels (2).

Note: Be careful when transporting smaller columns (for example 2.5 L) on the
trolley. Small columns are light and have a narrow base, and can be
unstable.

Create columninstallation method

The steps described in here follow the Column Installation steps in the AKTA ready
Installation Wizard. The user must simultaneously create the column installation
method, and connect and install the column. Follow the instructions in Connect the
column, on page 1718toinstall the column.

Create the column installation method in the Method Editor module following the
steps below.

Step Action

1 On the File menu, click New Method.
2 Inthe New Method dialog box, click Method Wizard, and then click OK.
3 Inthe Method Wizard, select the following options:

a. GradientorIsocratic, depending on your system.
b. Include Efficiency Test of Column (optional).

c. Include Rinsing of Column (optional)
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Step Action

d. Selectthe Print Report Automatically check box if you want to printa
report with installation information and test results.

Method Wizard for System: AKTAready X

( : ) Main Selection
Main Selection

Flow Kit
Initial Settings (®) Gradient O Isocratic
Rinsing Settings —

Column Installation

(® Column Installation

@ Include Efficiency Test of Column

Include Rinsing of Column {(with six column volumes)

Print Report Automatically

Note! Before continuing, the flow path, including Inlet6 and air trap, must be
filled with the samewash liquid as used during the component test. Also

tubing for a waste (tankfbag) shall be connected to Qutletf.
() Troublesheot Failed Component Test

Mext = s Cancel | Help | :SetDefauIt

Note:

See Section 5.5.2 Run a column efficiency test (optional), on page 121 and
Section 5.5.3 Rinse a column (optional), on page 124 for more information
about the efficiency test and rinsing.

Note:
A report can also be printed on demand after the completed test, in the Eval-
uation module.

4 Click Next to move to the next page in the Method Wizard.

a. Oneachnew page select and confirm the options as applicable for your
system, and then click Next.

b. Forinstallation of column hardware, as requested in the Method
Wizard, follow the instructions in Connect the column, on page 118.

5 Click Finish.
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Step Action

Result:
The Method Wizard closes.
6 In Method Editor, select Method Settings and verify that the information
is correct.
I3 Method Editor - UNTITLED* —
EEELEIE BEL 5 Ea I EDL s mamey
[Phes iy s 2028 % (e RN
it Method Settings Method Setiings
Ve | S— -
Column type. Ay ~ Method Notes.
Gk !
Sokizings -
Err— Oce
7 Select User Defined, and verify that the information is correct.
8 Save the column installation method.
9 Open the saved Column installation method from the System Control
module.
10 Fillin the applicable values for your column.

When the Column installation method is created and the columniis correctly
connected to the system, follow the instructions in Section 5.5.2 Run a column effi-
ciency test (optional), on page 121,if applicable.
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Connectthe column

Follow the instructions in the Method Wizard, as described in Create column installa-
tion method, on page 115,to connect the column and create the optional test
methods. Follow the steps below to connect a column hardware to the system when
following the wizard.

Step Action

1 Remove the welded tubing ends from the bottom inlet tubing on the column.

Note:
Store the welded tubing ends for sealing the column when it is disconnected.

2 Sanitize the connecting tubing with 70% ethanol.

3 To prevent air entering the column via the inlet, fill the column inlet up to the
top with 20% ethanol or 2% benzyl alcohol.

4 Remove the protective end cap from the column inlet tubing of the flow kit
(1). Connect the tubing to the bottom inlet tubing on the column usinga TC
clamp.

[waTson §
MARLOW
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Step Action

5 Repeat steps 1 to 4 above for the column outlet connector (2). Connect the
outlet connector to the top inlet tubing connector on the column.

6 Turn theinstallation switch to the COLUMN INSTALL position.

FLOWKIT COLUMN
INSTALL INSTALL

Result:
The flow path from the air trap to the column opens.
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Step Action

7 Let the liquid flow from the air trap into the column. Press the AIRVENT
button on the system cabinet front to open the air trap and release the air. If
necessary, tap, flick or squeeze the tubing (arrows in the following illustra-
tion) to release the air, until the tubing is completely filled with liquid and no
more bubbles raise up to the air trap.

8 Turn theinstallation switch to the RUN position.
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5.5.2 Run a column efficiency test (optional)
General
A column efficiency test can be included when creating the column installation
method with the installation wizard (see Create column installation method,
on page 115 for more information). When using the installation wizard, the test results
areincluded in the columninstallation report.
Alternatively, a column efficiency test can also be created in the Method Editor
module from a method template.
The column efficiency test must be runin stable conditions at room temperature. The
specified flow rates, volumes, and buffers must be used.
For more information about efficiency testing of columns refer to the application note
Efficiency test of ReadyToProcess columns (28919821).
Required solutions
The following solutions are needed for the column efficiency test.
Solution Composition Connection
point
Wash solution Purified water or Dependson Inlet 6
20% ethanol columnvolume.
See Method
Wizard for infor-
mation.
Test solution 2% (v/v) acetone 5L Inlet5
in column wash
solution
Note: The same solvent must be used in wash and test solutions to allow the
results to be compared between different tests. 20% ethanol gives lower
values than water and therefore influences the test results.
Run the test

If the Include Efficiency Test of Column option is selected in the Method Wizard
for column installation, the method for the column efficiency test is created automati-
cally. Save the test before running it, and adjust the test to fit a specific column, as
recommended in the Method Wizard.

Follow the steps below to start the column efficiency test.

Step Action

1 Inthe System Control module, click File ~Open, and select the applicable
method.

AKTA ready Operating Instructions 28960345 AG 121



5 Operation
5.5 Connectacolumn
5.5.2 Runacolumn efficiency test (optional)

Step Action
Result:
The Start Protocol window opens.

2 Onthe Notes tab, verify the information. Type your input as applicable, and
then click Next to continue.

3 Onthe Questions tab, fill in the information as required, and then click Next
to continue.
Tip:
Scan the information using the bar code scanner, or type manually into the
text fields.
Note:
The Questions tab consists of two pages. Fill in the information on both
pages.

4 Onthe Result Name and Location tab, specify the file name and location
as applicable.

5 Click Start to start the column efficiency test.

Notes can be added manually at any time during the test run. The notes are included in
the test report. To open the notes dialog box click View —Documentation in the
System Control module.

View the testreport

Follow the steps below to view or print the column test report.

Step

Action

1

2

Inthe Evaluation Classic module, click File ~Open —Result Navigator.
Inthe Result Navigator, select the applicable result file and open the file.

Click File ~Report.

Result:
The Generate Report dialog box opens.

In the dialog box, select the format AKTAready_Column_T(1).

Note:
This format is specifically adapted for the column test report.
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o

Generate Report
Format
Global) AKTAready_Column A
{Global) AKT Aready_Flow kit
{Global) Chart
{Global) Chart including logs
{Global) Chromatogram

{Global) Chromatogram including logs

{Global) Chromatogram including peak table
{Global) Chromatogram including pH curve
{Global) Full chromatography report

{Global) Full chromatography report including pH
{Global) Full report
(Gl P,

MNew...

Delete...

Edi...

Bxport...

Import....

Close

5 Click Print or Preview (2) as applicable.

A column test report does not state if the column has passed or failed the test. The user
is responsible for comparing the test results with provided acceptance criteria in order

todecide if the column has passed.
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5.5.3 Rinse a column (optional)

Introduction

Therinsing methods can be predefined or customized by the user. The predefined
method is included as an optional step in the column installation wizard (see Create
column installation method, on page 115).

Required solutions

Purified water or a low salt buffer is used for rinsing. See the column documentation for
buffer details. At least 6 column volumes are required. The exact volume is shown in the
column installation wizard.

If the same wash solution is used for rinsing and in the column efficiency test (see
Required solutions, on page 121),also the same inlet should be used (Inlet 6).

Rinsing procedure

Column rinsing takes approximately 80 minutes. No user actions are required during
thistime. Itis possible to include notes during a run.
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5.6  Set AKTA ready specific parameters in Method Editor

Introduction
This section describes how to change specific features for AKTA ready in the UNICORN
Method Editor. The changes are applied to existing methods. See UNICORN manuals
for instructions on how to create methods.

In this section
Section See page
5.6.1 Set UV stray light calibration 126
5.6.2 Set flow meter fine tuning 128
5.6.3 Set totalizers 129
5.6.4 Set PressureFlowControl 131
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5.6.1 Set UV stray light calibration

Introduction

The UV sensor is automatically calibrated when a new flow kit is installed using the
installation wizard. In addition, manual calibration of the UV sensor can also be
included in the methods.

Calibrate UV stray light

Place this instruction to the beginning of a method. For the calibration the UV LED is
shut down and the stray light is measured during 15 seconds. Other UNICORN instruc-
tions cannot be executed at this time, make sure to delay the next instruction for at
least 20 seconds to avoid conflict. The base for the stray light calibration instruction
(Base) must be defined as Time.

Follow the steps below to add automatic stray light calibration to a method.

Step

Action

1

2

In Method Editor,in the Instruction Box, expand Alarms&Mon.

Scroll down, and then click StraylightCalib_UV_AT_131(1).

Instruction Box 1
Breakpoint Instructions: for St FiCaib UV AT131
0ma WalchPar Oullts Tol o | | orometersfor StfightCali LIV
v WatchPar_Outlet6_Tot
Var. AutoZero_PT111
AutoZero_PT112
AutoZero_PT113

Timer

Trigger1
Trigger2
Triggerd
Triggerd
Triggers

Tiiggers
StrayiightCalib_ UV AT131 «

Uvref_Tune
2 Fine_Tune_Fail_Report

Frac

Watch

Other

v
< >
Insert Change Replace Delete
< >

ClickInsert (2).

When the method is executed and the stray light calibration starts, the
following message is shown:

Straylight reduction calibration. Do not perform any other instruc-
tion during the next 15 seconds.

AKTA ready Operating Instructions 28960345 AG 126



5 Operation
5.6 Set AKTAready specific parameters in Method Editor
5.6.1 Set UV stray light calibration

Step Action

AKTAREADYTRAINING - Errors, alarms and warnings

7. 0.03 min (Warning) Straylight reduction calibration. Da not perform any other instruction during the next 15 seconds. - Occurred at time 4/25/2018 1

I ] v

:
[

The user must wait until the calibration is completed. No user action is
allowed during this time.

4 After 15 seconds, click Acknowledge.
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Set flow meter fine tuning

Introduction

The flow meter uses ultrasound to measure the flow rate. Fine tuning is used to correct
the measured flow rate for differences in sound speed through plastic and liquid.

If the refraction index of the liquid is very similar to the index of the plastic, the fine
tuning fails. This may happen for buffers with high salt concentration. The maximal
additional error of the flow rate measurement in case of failed fine tuning is + one
percent unit, when temperature difference between process liquid and environment is
kept within 10°C.

If the system displays Fine_tuning_flowmeter_failed message, lubricant must be
applied to the transducers. See Apply lubricant to flow meter, on page 1517 for instruc-
tions.

Enable or disable
Fine_tuning flowmeter failed

message

Follow the steps below to enable or disable the Fine_tuning_flowmeter failed
message.

Step Action

1 In Method Editor,in the Instruction Box, expand Alarms&Mon.
2 Scroll down, and then click Fine_Tune_Fail_Report (1).
Instruction Box a
Breakpoint Instructions:
000[3 cv WiatehPar Ot Tt | oS IorFine_Tune_Fai_Repor
WatchPar_Outlet6_Tot
V. AutoZero_PT1T1 Var... | l| @ Encble O Disable @
AutoZero_PT112
AutoZero_PT113

Timer

Trigger
Trigger?
Trigger3
Triggerd
Triggers

Triggers
StraylightCalib_UV_AT131

Uvref_Tune
3 Fine_Tune_Fail_Report « @
Frac

Watch
Other v
< >

Change Replace Delete

< >

3 a. Click Enable (2)to enable the Fine_tuning_flowmeter_failed
message in case of fine tuning failure.

b. Click Disable to disable the message.

4 Click Insert (3).
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5.6.3 Set totalizers

Introduction

Atotalizer monitors the accumulated volumes passing through aninlet or an outlet.
Every inlet or outlet has a specific totalizer.

Set totalizer

Follow the steps below to set or reset a totalizer, or activate a totalizer alarm. The
instructions are given for Inlet 1 as an example.

Step Action

1 In Method Editor,in the Instruction Box, expand Flowpath.
2 Scrolldown, and then click Inlet1_Totalizer (1).
Instruction Box 1
Breakpoint Instructions: )
000 C . E Fln‘w‘Pah " Pammetergfor Inlet1_Totalizer
Inlet
Var ArTrap Var... lO Disabled
Column

Outlet

InjectionMark
@ - Inlet1_Totalizer

Inlet2_Totalizer
Inlet3_Totalizer
Inletd_Totalizer
Inlet5_Totalizer
Inlet6_Totalizer
Outlet1_Totalizer
Qutlet2_Totalizer
Outlet3_Totalizer
Outlet4_Totalizer

Outlet5_Totalizer
3 OutietB_Totalizer
Inlet1_Totalizer_Reset

Inlet2_Totalizer_Reset
Inlet3_Totalizer_Reset
Inlet4_Totalizer_Reset v

Insert Change Replace Delete

3 Click Enabled or Disabled (2).
4 Click Insert (3).
5 Toreset atotalizer, do the following:

a. Expand Flowpath.
b. Scrolldown, andthenclick Inlet1_Totalizer_ Reset.
c. ClickInsert.

6 To activate an alarm for an enabled totalizer, do the following:
a. Expand Alarms&Mon
b. Scrolldown, and then click Alarm_Inlet1_Totalizer.

c. Onthe Setpoint list, select an applicable volume (1.0 to 500 L).
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Step Action

d. ClickInsert.

Note:
When an alarm is activated, the system is set in the Pause mode.
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5.6.4 Set PressureFlowControl

Introduction

The PressureFlowControl functionality is used to set limits to pressure and flow rate.
The functionality adjusts the flow rate to maintain the defined pressure, or maintains
the defined flow rate.

To activate the PressureFlowControl functionality, the parameters must be defined
inthe correct order:

1. PressureFlowControl enabled.

2. Pressure, Flow, PressureFlowLimit values specified.

The system is paused when the specified limits are exceeded.

Enable PressureFlowControl

Follow the steps below to control the pressure and flow simultaneously during a run.

Step

Action

1

2

In Method Editor,in the Instruction Box, expand Pump.

Scroll down on the Instructions list, and then click PressureFlowControl

(1.
@

Instruction Box 2
Breakpoint Instructions
" Parameters for PressureFlowControl
0.00 Sov =] Pl.l’l;‘p Mode
ow
Var ManFlow Var.. | (O Disabled (®) Enabled

Pressure

Gradient
PressureFlowControl « @
PressureFlowLimit
FlowCompensation
F201Gain
P202Gain
Flow Tune
PressTune

AowPath

Alarms&Mon
3 Frac

Watch

‘ # Other

Insert Change | | Replace | | Delete

Click Enabled (2).

Click Insert (3).
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5.6 Set AKTAready specific parameters in Method Editor
5.6.4 SetPressureFlowControl

Action

Onthe Instructions list, click PressureFlowLimit (4).
UnstructionBox

Breakpoint Instructions: . o _
[ omfgey E‘P";I'F ~ Flow-+ 10.0- 100.0] @
low
Var ManFow ve | s0[Aihowr
Fressure | Pressure+ (0.00-1.00]
Gradient A
@ » PressureFlowLimit
FlowCompensation
P201Gain
P202Gain
Flow Tune
PressTune W
Insert Change Replace Delete
Result:

The parameters for the function are displayed.

Onthe Flow+ list (5), select an applicable value for flow rate deviation
(0.0to 100 I/hour).

Onthe Pressure+ list (6), select an applicable value for pressure deviation
(0.00to 1.00 bar).

ClickInsert.

Disable PressureFlowControl

Follow the steps below to disable PressureFlowControl.

Step

Action

1

2

In Method Editor,in the Instruction Box, expand Pump.

Scroll down on the Instructions list, and then click PressureFlowControl

(1).
Instruction Box 1
Breakpoint Instructions
" Parameters { =sureFlowCortral
[ 000G cy | = Pume o
Var. Man Flow Var.. | (O Disabled (®) Enabled
Pressure
Gradient
Pressure FlowControl « @
Pressure FlowLimit
FlowCompensation
P201Gain
P202Gain
FlowTune
PressTune
FAowPath
Alarms&Moen
3 Frac
Watch
‘ Other
Insert Change Replace Delete
< >
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5.6.4 SetPressureFlowControl

Step Action

3 Click Disabled (2).

4 Click Insert (3).
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5.7 Run a method

Introduction

This section describes how to start, monitor and end a method run.

Running a method on AKTA ready is automated. User interaction is required in the
preparation phase (for example connecting the column and containers, checking

connections and the flow kit). For information on method creation refer to UN/ICORN
Method Manual (29263510).

In this section
Section See page
5.7.1 Prepare beforearun 135
5.7.2 Run a method 141
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5.7.1 Prepare beforearun

Safety precautions

WARNING

Hazardous substances and biological agents. When using
hazardous chemical and biological agents, take all suitable protec-
tive 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 this
product.

WARNING

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

CAUTION
Do not use chemicals at temperatures above the specified limits.

NOTICE

Do not run the system at higher temperatures than the specified
maximum operating temperature as stated on the system label.

o> B P
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Connect containers

Container ‘ Action

Buffers

Connect the containers shown in the table below.

NOTICE

Make sure that tubing connected to the inlets have the same or
larger inner diameter than the inlets, and is not longer than 10 m, to
prevent negative pressure at the pump tubing inlet and damage to
the pump tubing.

Connect the bufferinlet tubing to the appropriate buffer containers. The liquid
levelintheinlet containers should be equal, and similarly equal in the outlet
containers.

Note:

Significant differences in the liquid levels can cause unintended mixing if the
valve switch time is too long. Set the valve switch time as applicable. See Set valve
switch time, on page 137 and Override valve switch time, on page 137 for instruc-
tions.

Samples

Connect the sampleinlet tubing to the appropriate sample containers.
Tip:

Use air sensors for optimal sample application. See Connect air sensor (optional),
on page 139 for more information.

Fractionation

If fractionationis included in the method, connect the outlet tubing from the
outlet valves to applicable fraction collectors.

Waste

Connect the waste tubing to a waste container. Make sure that the waste
container is dimensioned for maximum possible volume when the system runs
unattended.
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Setvalve switch time
The valve switch timeis a short period when two inlet valves or two outlet valves are
open simultaneously, as the flow is switched from one valve to another. This allows the

pump to run continuously without a blocked flow due to a closed inlet or outlet mani-
fold.

Keep the valve switch time as short as possible. A minimum switch time of 0.1 seconds
isrequired to prevent blockage.

Follow the steps below to set the valve switch time.

Step Action

1 Inthe System Control module, click System —Settings —~Specials.
2 Click InletSwitchTime or OutletSwitchTime (1).
System Settings - AKTAready X
Instructions: o
FlowTune al Delay time [0.0- 5.0]
PressTune o @
PressureFlowContral v e
Pressure FlowLimit

Pause_Button
AirTrapPauseFunction

(7] Set Parameters To Strategy Default Values Cancel
3 Set the Delay time between 0.1 to 5.0 seconds (2).
Note:

The default time is 1 second.

4 Click OK.

Override valve switch time

On very rare occasions, when simultaneous opening of two valves must be avoided,
valve switching can be done manually. Follow the steps below to switch the valves
manually.

Step Action

1 Stop the system pump.
2 Close thefirst valve.

3 Open the second valve.
4 Start the system pump.
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Set OutletCloseTime

The OutletCloseTime function specifies the length of the time delay before the outlet
valves are closed. This allows the system to get depressurized when the method ends.

Follow the steps below to set the OutletCloseTime.

Step Action

1 Inthe System Control module, click System —Settings —~Specials.
2 Click OutletCloseTime.
3 Set the DelayTime between 1to 30 seconds (2).

Note:

The default time is 7 seconds.

4 Click OK.

Valve positionin Pause mode

When the system goes into the Pause mode, the air trap valve and the column valve
are set to their default positions. The user can disable this function: in such case the
valves remain in their current positions during Pause.

Follow the steps below to keep the air trap or the column in their current positions.

Step Action

1 In the System Control module, click System —»System Settings.
2 Expand Specials.
3 Select AirTrapPauseFunction or ColumnPauseFunction (1), as appli-
cable.
System Settings - AKTAready w x
Instructions: e o T :
= Spedd? ~ ammeler:ﬂuu\;e ir TrapPause Function
Hsf;ﬁ’“‘”g O Inline ® Remain

PressTune
PressureFlowCorttrol
Pressure Flow Limit

—
Air TrapPauseFunction @

ColumnPzuseFunction

Inlet Switch Time:
OutletSwitch Time v

€

Set Parameters To Strategy Default Values Cancel

4 Click Remain (2), and then click OK.

Checkflow path

Before starting a run, verify that all parts of the flow path are prepared.
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* Make sure that the entire flow path, including the tubing to inlet containers, is filled
with liquid and that no air bubbles remain in the system.

If air reaches the flow meter during a run, a message Uncertain flow is displayed,
and the system goes to Pause mode.

The air trap can remove small amounts of air from the flow path.

* Primeeachinlet, starting with Inlet 1. Use the ManFlow command to control the
pump during priming.

* Equilibrate the column with the solution used for the run, if the equilibration is not
included in the method.

Calibrate equipment

After changing the flow kit, verify the flow readings. If the reading is not shown as zero
when no flow is active, the flow meter must be calibrated. See Calibrate the flow meter,
on page 160forinstructions.

Before starting a run, make sure that the gradient pump is calibrated (see Section 6.4.2
Calibrate the gradient pump, on page 165.

Note: The isocratic pump does not require calibration.

Connect air sensor (optional)

Make sure that the air sensor is installed on the appropriate inlet tubing, and
connected to the CUSTOMERI/O port. The air sensor must be installed at appropriate
distance from the pump, allowing to stop the pump before air can enter the system.
The distance depends on the pump flow rate and the air sensor response time (0.01
min).

For detailed installation instructions, refer to AKTA ready air sensor installation
(29051561).

Select the applicable air sensor in the Administration module, in System Properties
—Edit.
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¥ Profibus_Corfigh

|Aduam159mngs | | Bxtensions

Edit - AKTAready *
Instrument configuration |Ready_202 W210 (1.0.20) v | infornaton... | | impot...
UNICORN Control FC | WIN-2UAH1ASKIRR v | Rename.. |
Instrument serizl no.: 2495840
Connect by: Control Unit number:
Control Unit IP address: [192.168.0.1 | | Test Connection
Component types:
E-E AKTAready
[~ Mkta_Ready
W Pkta_Ready_Gradient
- [v pH_Cel
- [ LowFlow_Kit
~ EEEE
I~ Ar_AE152
+-[" Profibus_Corfigs

==
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5.7.2 Run a method

Startarun

Follow the steps below to startarun.

Step Action

1 Inthe System Control module, click File -~Open.
2 Inthe Method Navigator pane, double-click the applicable method.
Result:

The Start Protocol window opens. The window comprises several pages.

3 Start Protocol - AKTAREADVTRAINING - Valve test AM ==
Variabie List > Phase Block Variable Value Range
B i Method Settings METHOD SETTINGS Flow {2 50.0 [0.0-100.0]

et Inlet1 [=]
firTrap_rline _or_Bypass Bypass |~
Outlet Outet1 =]
Show details
Show unused variables
7] Display toottip for extended variable cells
@) Stat Cancel
a. Verify and update the available parameters if needed.
b. Addinformation as requested.
c. Addcommentsifapplicable.
d. Click Backor Nextto navigate between pages in the Start Protocol.

Note:
See UNICORN manuals for detailed description of the options.

4 Click Start at the bottom of the window to initiate the run.
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Monitorarun

The progress of the run can be viewed in detail in the UNICORN System Control
module. Up to four separate panes can be displayed simultaneously to show different
aspects of the run. The layout of the window can be customized by dragging the panes
tosuitable positions.

B Sy Cort ——
Fle Bt View Maal Sptem Tooks Hep

"
]| Az | (D R
O AKTAREADYTRAINING - Tr.. ©

Systemsite Acc vaue _ov] [Blockvoume o | [Acc. me Biock e Scoutingm V131 > Cond 101 >> DH_T21 >> Flow 41 =
Resdy o1 or 070 min 000 min o 0000 mall 0000 miem llegal vaive 000 hour

[ Temp_161 P201% P202% Flowkt [Foceore UViampMode (AN W3S

000 ber 21°C 00% 00% HighFlow 00% [oFF 4768 my 1239 mV

red FloweF

060 table_Flow

080,
0.70 min End 472572018 2:00:52 PM -07:00 (Manual) -

I
[ Oresdy [Biock | Nowatch _|Connection = Connected n contral | Contraled by Default@HPEO0WINTGARIT | § Connected t databse

For more information regarding the monitoring possibilities in UNICORN refer to the
UNICORN System Control Manual (29191901).

End run automatically

If no unexpected events occur during the run, the method is finished automatically and
UNICORN goes to the End state. No user action is needed.

End run before method completion

Toend the run before the method has finished follow the steps below.

Step Action

1 Inthe System Control window, on the toolbar, click the Stop button.
2 Click OKin the confirmation dialog box.
3 Save the (partial) results, if applicable.

If the stopped run is part of a scouting run, you can also end the scheduled scouting
runs. If this option is not selected, the next scouting run starts automatically.
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View results

The results can be viewed and saved using a UNICORN evaluation module. Two evalua-
tion modules are available: Evaluation and Evaluation Classic. Only the Evaluation
Classic module supports report formats that are linked to the Method Wizard.

See specific UNICORN manuals for more information about viewing results and
customizing the result layout.
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5.8 Controlled shutdown

Remove flow kit and column

WARNING

Hazardous biological agents during a run. After using
hazardous biological agents flush the whole system tubing with a
bacteriostatic solution, neutral buffer, and then water before doing
service or maintenance.

Do not leave a flow kit installed on the system for longer than a few days. The tubing
walls stick together where they are pressed. This can cause high pressure alarms when
the systemisrestarted.

Follow the steps below to disconnect and remove the flow kit and the column from the
system.

Step Action

1 Wash the column and the flow kit with water or a neutral buffer. Use a
washing method in UNICORN.

2 Disconnect the column, if the columniis to be used in the future: follow the
steps ato cbelow.

a. Disconnectthe column.

b. Putthewelded tubing ends onthe columninlet and outlet.

Note:
The welded tubing ends were removed when the column was connected.

c. Storethecolumnasapplicable.

3 Fill the column and the flow kit with air if the column is not used anymore and
needs to be disposed. Fill from an empty inlet, using the ManFlow
command.

4 Disconnect the column and all containers connected to the inlets and
outlets.

5 Put the protective caps on the inlet and outlet tubing. Put the welded tubing

ends onthe columninlet and outlet.

Note:
The flow caps and the welded tubing ends were removed when the flow kit
and the column were installed.
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Action

6

10
11
12
13

14

Turn theinstallation switch to the FLOW KIT INSTALL position.

FLOWKIT COLUMN
INSTALL INSTALL

Remove all flow kit sensors from their holders or connectors.
Clean the contact surfaces of the flow meter connectors.

Open the safety locks on all pinch valves: lift the black handle of the valve
safety lock and turn the handle outward 180 degrees. Open the safety locks
onall 19 valves.

Remove the pump lid. See Remove pump lid, on page 85 for instructions.
Remove theinlet and outlet manifolds from the system cabinet.

Lift the pump tubing from the pumps.

Remove the flow kit from the system cabinet.

Dispose of the empty flow kit and the column. See Disposal of flow kit and
column, on page 191 for details.

Shutdown procedure

Follow the steps below to shut down the system.

Step

Action

1

2

In any UNICORN module, click File —~Exit UNICORN.

Wait until the software is closed.
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3 Turn the MAINS POWER switch to the O position.
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6 Maintenance

About this chapter

This chapter provides schedules and instructions for preventive maintenance that
needs to be performed by the user of the AKTA ready system. Instructions for spare
partreplacement, calibration, and cleaning are also provided.

In this chapter
Section See page
6.1 Safety precautions 148
6.2 Maintenance schedule 150
6.3 Maintenance procedures 151
6.4 Calibration 155
6.5 Cleaning 170
6.6 Storage 172
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6.1  Safety precautions

WARNING

Only personnel authorized by Cytiva are allowed to perform
service, installation, and maintenance of components inside the
cabinet.

WARNING

LOCKOUT/TAG OUT (LOTO). Before any maintenance or
decommissioning work is performed on the system, make sure that
the following conditions are fulfilled.

* Thesystemisempty and depressurized.

* Thesystemisdisconnected from process feed, electrical power
and pneumatic supply.

* Thesystemis prevented from accidentally becoming re-ener-
gized during maintenance.

* Thesystemisclearly tagged as taken out of operation.

* Allprocess wetted areas are clean and decontaminated.

WARNING

Use only approved parts. Only spare parts and accessories that
are approved or supplied by Cytiva may be used for maintaining or
servicing the product.

WARNING

Electrical shock hazard. All installation, service and maintenance
of components inside the electrical cabinet must be done by
personnel authorized by Cytiva.

WARNING
Electrical shock hazard. Always disconnect power before reset-
ting circuit breakers.
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6.1 Safety precautions

WARNING

Hazardous biological agents during a run. After using
hazardous biological agents flush the whole system tubing with a
bacteriostatic solution, neutral buffer, and then water before doing
service or maintenance.

CAUTION

Connectors on the cabinet, such as connectors for pH, conduc-
tivity, network, etc., that are not used, should be plugged to prevent
cleaning liquid from entering the connector.

NOTICE

Disconnect power. To prevent equipment damage, always
disconnect the power from the product before a module is
removed or installed, or a cable is connected or disconnected.
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6.2 Maintenance schedule

Introduction

This section provides a schedule for daily and annual maintenance by the user. If the
actions suggested in this manual do not solve the problem or if the problem is not
covered, contact your Cytiva representative.

Preventive service must be performed annually by qualified service personnel author-
ized by Cytiva. Contact your local Cytiva representative for more information about the
available service agreements. Any abnormal behavior or aberrant noise must be exam-
ined and rectified. When a warning is displayed in UNICORN regarding one of the
components or sensors, follow the maintenance procedure described in this chapter. If
the problem is serious or recurrent, contact your local Cytiva representative.

Daily maintenance

The table below lists the daily maintenance actions.

Clean the system. Section 6.5 Cleaning, on page 170

Calibrate the pH electrode. Calibrate the pH electrode, on page 160

Calibrate the gradient pump.’ Section 6.4.2 Calibrate the gradient
pump, on page 165

T The gradient pump must be calibrated after installation of a new flow kit, or after replacement
of the pump tubing in only one pump.

Annual maintenance

The table below lists the annual maintenance actions. These actions can be performed
by the user or during annual service by Cytiva service personnel.

Procedure Instructions

Change the airfilter. Replace the air filter, on page 153

Calibrate the pressure sensors. Calibrate the pressure sensors,
onpage 162

Test the temperature sensor. Test the temperature sensor,
onpage 152

Checkthe pump. Pump head maintenance, on page 154

Replace the UV LED and UV filter. The UV LED and UV filter must be
replaced every 5000 hours. Contact a
Cytiva service engineer for replace-
ment.
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6.3 Maintenance procedures

Apply lubricant to flow meter

Ifthe warning Fine_tuning_flow_meter_failed is displayed in UNICORN, there may
be insufficient lubricant between the flow meter and the transducers. Follow the
instruction below to apply new lubricant.

Step Action

1 Allow the ongoing run tofinish.

Note:

The maximal additional error of the flow rate measurement in case of failed
fine tuning is 1%, in case the temperature difference between the process
liquid and the environment is more than 10°C.

2 Remove the transducers. See /nstall tubing and sensors, on page 93 for
instructions.

3 Wipe the transducer contact surfaces clean and apply a thin smooth layer of
petroleum jelly on the surfaces.

4 Reconnect the transducers.
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Test the temperature sensor

The accuracy of the temperature sensor can be tested with the Temperature Test Tool.
Contact Cytiva to order the tool.

Follow the steps below to test the temperature sensor.

Step

Action

1

Remove the pH electrode or pH electrode dummy from the pressure sensor
PT112.Insertthe Temperature Test Tool (4) and fasten it with the pH elec-
trode nut (2).

]

[T i
T

3

%4
N —

Insert atemperature probe, 3to 6 mm in diameter (1), and tighten the top
nut (3) on the Temperature Test Tool.

Connect a calibrated temperature meter to the probe and start a manual
flow of approximately 50% (independent of the flow kit type).

Read the temperature on the reference temperature meter and compare
the reading to the temperature displayed in UNICORN (Temp_161). Calcu-
late the deviation.

Ifthe temperature deviation is greater than described in the General Specifi-
cation, contact your Cytiva representative.
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Replace the airfilter

Check the condition of the air filter regularly, it can become clogged under extreme
conditions. If the filter is dirty, follow the steps below to replaceit.

Step Action

1 Locate thefilter beneath the cabinet front panel (arrow in the illustration).

t

2 Remove thefilter cover and the filter by unscrewing the six nuts (see the
illustration below). No tools are necessary.

3 Wipe clean the bottom surface of the cabinet and the filter cover.
4 Place the new filter in the cover with the gasket on top, and attach the filter

cover using the nuts. Use finger force to tighten the nuts.

Pressure sensor holder kit

A pressure sensor holder kit contains spare parts for pressure sensor holder (latches
and screws). When replacing a pressure sensor holder, turn the latch so that it does not
interfere with other components when opened. Use only finger force to tighten the
screws.
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Pump head maintenance

Changesin vibration or sound of the pump can indicate that pump components need
to bereplaced. Contact your local Cytiva service engineer to change pump compo-
nents.

Replace wheels

Before replacing a wheel, carefully read the instructions about lifting and moving the
system, see Section 4.5 Transport, on page 58.

Follow the steps below to replace the wheels.

Step Action

1 Lift the system using a lifting device until the wheel is off the floor.

2 Loosen the four bolts that hold the wheel to the frame and the remove the
wheel.

3 Attach the new wheel using the same bolts.

4 Lower the system until it is standing on the floor.
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0.4 Calibration

Introduction

This section describes how to calibrate the sensors and the gradient pump.

In this section
Section See page
6.4.1 Calibrate sensors 156
6.4.2 Calibrate the gradient pump 165
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6.4.1 Calibrate sensors

Introduction

This section describes how to calibrate the conductivity sensor, the flow meter, the pH
electrode, and the pressure sensors.

Calibrate the conductivity sensor

Calibration of the conductivity sensor is generally not needed, because the standard
setting of the cell constant that is used in UNICORN, is applicable for the most applica-
tions. If a higher precision of the conductivity measurement is required, it is recom-
mended to calibrate the conductivity sensor.

To calibrate the conductivity sensor follow the steps below.

Step

Action

1

Prepare a calibration solution of 1.00 M NaCl (58.44 g/1000 mL). Let the solu-
tion equilibrate to room temperature to achieve correct measurement
results.

Set the temperature compensation factor to zero. Follow the stepsatoe
below.

a. Inthe System Control module, onthe menu, click System —Settings
to openthe System Settings window.

b. Inthe Instructions box, expand Monitors.

c. ClickCondTempComp (1).

Systemn Settings - AKTAready
Instructions .
= Monitors " CompFactor [0.0-99]
AveragingTime_UV_AT13" ol
SeCondScae: ool

SetCondScale 100%
M
CondRefTemp
WatchPar_UV_AT131
WatchPar_Cond_CT101
WatchPar_Flow_FT141
WatchPar_Press_FT111
WatchPar_Press_PT112  w
< >

Q) Set Parameters To Strategy Default Values Cancel

d. Onthe CompFactor list (2), set the value to 0.0%.
e. Click OK.

Flush the cell with the calibration solution and fill the cell completely. Use at
least 15 mL solution.

Wait for 15 minutes after filling the cell, until the cell temperature is stable
between 20°C to 30°C.
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Step Action

5 Inthe System Control module, click System —Calibrate.

6 Inthe Calibration window, on the Monitor to calibrate list, select
Cond _Calibr (3).

7 Read the conductivity value in the Current value text box (4).

Calibration - AKTAready X

Immammum Cond_Cato I@ l i . I @

Calibrate the monitor. See Help! Nomally it is not necessary to adjust the cell constant
[1-999.9] as the flow cell is pre<calibrated on delivery. Set
” CondTempComp to 0in System:Settings prior
Setthe reference value mSiem Resdvalue 1| | olbraion of el constart. The temperatire sensor

imust be calbrated befors adjusting the cell constant
Fillthe flow cell with calbration sol tion of 1.00 M NaCl.
\Wait until the temperature is constart in the range 20-
130 °C. Enterthe theoretical conductiviy value
laccording to graph in user manual for UPC monitor

Last calibrated on:

Cell constant; Tiem ]

) EETT
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Step Action

8 Read the theoretical conductivity value on the graph below, and compare
the measured value with the theoretical value.

97

95

©
o

[ee]
al

Conductivity (mS/cm)

80

7

20 25 30
Temperature (°C)

* Ifthe measured value corresponds to the theoretical value, no further
actionis needed.

* Ifthe two values differ, proceed to next step.
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9 Type the theoretical conductivity value in the Set the reference value box

(5).

Calibration - AKTAready

Monitor to calibrate: | Cond_Calib
Calbration procedure

Calibrate the monitor. See Help!

®

<] Currentvalue mSiom

®

/

I Set the reference value

i =

Last calibrated on:

Cell constant; 1icm

L7}

1

Nomally it is not necessary to adjust the cel constant
s the flow cell s pre-calibrated on delivery. Set

(Cond TempComp to 0in System: Settings prior
(calibration of cell constart. The temperture sensor
must be caiibrated before adiusting the cell constar
Fill the flow =l with calibration salution of 1.00 M NaCl
IViéait until the temperature is constant in the rangs 20-
30 °C. Enter the theoretical conductiviy value
lsccording to greph in user manual for UPC moritor.

B

10 Click Read value 1 (6).

Result:

The new conductivity cell constant is automatically calculated and updated.
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Calibrate the flow meter
The flow meter needs to be recalibrated (zero adjustment) when the flow readings
differ from zero under no flow conditions (for example, when the systemisin the End

state), orwhenthere is a difference between calculated and actual liquid consumption
caused by zero point offset.

Follow the steps below to calibrate the flow meter.

Step Action

1 Make sure that the flow kit is filled with liquid and that AKTA ready is in the
End state.
2 Inthe System Control module, click System —Calibrate.
3 In the Calibration window, on the Monitor to calibrate list, select Calib-
Flow (1).
Calibration - AKTAready X
I Monitor to calibrate: | CalibFlow ~ I u@\ue 0.000}
Zero calibrate the FT141 flowmeter. [Perform calibration when Flow in Rundata window
lshow a flow when pump is off and inlet and outlets are
Stort calibrate « @ 'Cllgisseadﬂsa calibration should be performed with the flow

ath filed with liquid and the AKTAReady system in

mode for at least 5 minutes to equilbrate eventual
movements in the liquid. Open the Caliration dislog
lunder Systemin System cortrol, select AowCalib and
[perform the calbration by Start Calbrate

Last calibrated on:

o Generate Report
4 Click Start Calibrate (2).
5 Verify that the flow rate value approaches zero.

Calibrate the pH electrode

pH calibration must be done at least once a day. Use pH standard solutions that are
applicable for your process.

Note: It is recommended to use fresh pH standard solutions for every calibration.

Step Action

1 Place two cups the pH standard solutions in the holder on the inside of the
cabinet front door.

2 Unscrew the lower cable connector from the system, and connect the pH
electrode to the cable (see Install the pH electrode, on page 98).

3 Inthe System Control module, click System —Calibrate.
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6 Maintenance
6.4 Calibration
6.4.1 Calibrate sensors

Action

10

11

12

Rinse the pH electrode with purified water and place the pH electrode in the
first standard solution.

Type the pH of the standard solution in the first Set the reference value
box (1), and wait for the current pH value to stabilize (2).

Calibration - AKTAready X
Mowsor o caliote: [T @I F—— o I
Calbration procedure

®

Calibrate pH electrode for buffer 1. See Help [Check that the instruction pHCelin
System: Settings:Moritars is st to Connected Yes. The

ipH Monitor is calibrated using standard buffer solutions
St the reference value I:l pH Rezd value 1 in 3 twa pairt calibration. Dfference between the
o-14] buffers must be at east 1 pH unit. Anew slectrode has
2 slope of typically 35-102% and an asymmetry potertial
Set the reference value 7 pH within £30mV. As a rule when an electrode has an

lssymmetry potential outside of =60mV and a slope
lower than B0% and nio improvemerts can be achieved

Last calibrated on: 2/19/2020 3:12:39 PM -08; by cleaning it should be replaced.

Calibrated electrode slope; % 86.317, @

Asymmetry potential at pH7: mV/ 57643

) Generate Report Close
Note:

Only one text box is available at this time.
Click Read value 1 (3).

Rinse the electrode with purified water and place it in the other standard
solution.

Type the pH of the standard solution in the second Set the reference value
box, and wait for the value to stabilize.

Click Read value 2.

Wait until UNICORN calculates the slope and the asymmetry potential.

Result:
The slope and the asymmetry potential are shown (4).

Verify that the slope and the asymmetry potential are within the acceptable
range, as specified below.

* Slope>80%
* Asymmetry potentialin the range of -60 to 60 mV.

For more information, refer to the guidelinesin UNICORN help.

Click Close at the bottom of the Calibration window.
a. Iftheelectrode passes, continue as described in step 13.

b. Ifthe electrode does not pass, clean the pH electrode and repeat the cali-
bration.
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Step Action

6 Maintenance
6.4 Calibration
6.4.1 Calibrate sensors

13 Sanitize the pH electrode with 70% ethanol.

14 Wait until the pH electrode is dry, and then install the electrode as described

in Install the pH electrode, on page 98.

Ifthe cleaning and the new calibration does not bring the parameters into the accept-
ablerange, replace the electrode. Refer to the manufacturer's manual for the pH elec-
trode for instructions on how to replace the pH electrode.

A new pH electrode typically has a slope of 95% to 102% and an asymmetry potential
within £ 30 mV. As the pH electrode ages, its slope decreases and the asymmetry
potentialincreases.

Voltage (mV)
+500 mV 4
T T T T 1T T PH

7

-500 mV

Part ‘ Description

1 Asymmetry potentialat pH 7

2 Calibration curve

Calibrate the pressure sensors

The pressure sensors need to be calibrated when the pressure readings differ from
each other more than £0.20 bar, after completing an autozero procedure at atmos-
pheric pressure.

A pressure calibration cell and pump are needed for the calibration. Contact your
Cytiva representative for ordering information.

Itisrecommended to calibrate the pressure sensors without a flow kit attached to the
system. Follow the steps below to perform the calibration.
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6 Maintenance
6.4 Calibration
6.4.1 Calibrate sensors

Action

1

Install the calibration cell on pressure meter PT-111 (a calibration cell
without the pump tubing isshown in the illustration).

Apply up to 5 bar g pressure to the pressure sensor a few times until the
reading at atmospheric pressure is stable.

Inthe System Control module, click System —Calibrate.

Inthe Calibration window, on the Monitor to calibrate list, select PT111
(1).

Calibration - AKTAready X
IMcnitor to calibrate: | PT111 ~ Iu@lue 4.078| bar

Low calibration value l This should be done once or twice per year and

= preferably by GE authorized person
2) | o catsinscie [ v | [ R0 ] e romatnes U Mamaunir
Maintenance
High calibration value 5 bar
Last calibrated on: 2(18/2020 1:57:01 PM -08:00
) EEEET

Make sure that Low calibration value is set to 0.0000 bar g (2) and that the
cellis at atmospheric pressure (open the vent valve on the pump). Click
Readvalue 1 (3).

Close the vent valve on the pump, and run the pump until the pressure is
5 bar g. Make sure that High calibration value is set to 5.0000 bar g, and
select Read value 2.

Release the pressure and wait until atmospheric pressure is reached. Make
sure that the pressure reading is 0.00 £ 0.01 bar g.

Remove the calibration cell. Make sure that the pressure reading is
<-0.20 bar g.Ifthe reading is higher, contact Cytiva.
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6.4.1 Calibrate sensors

Step Action

Result:
PT-111iscalibrated.

9 Repeat the calibration procedure with pressure sensors PT-112 and
PT-113.

Note:

The holder for pressure sensor PT-112 is deeper than the other holders.
Insert an adapter block to install the calibration cell correctly (see the illus-
tration below). The adapter block is part of the pressure calibration tool.
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6.4 Calibration
6.4.2 Calibrate the gradient pump

6.4.2 Calibrate the gradient pump

Description

The calibration procedure compensates for differences in capacity of pump A (P-201)
and pump B (P-202) at a given speed due to the pump tubing position and properties.
The flow rate and the pump speed (rpm) are linearly proportional. This linearity is used
to calculate a compensation factor (P202Factor) for synchronization of the pumps
and to gain a nominal volumetric gradient.

The FlowCompensation function must be activated for each run that uses a cali-
brated P-202 pump.
Prepare for calibration

The gradient pump calibration is always done manually. A column must be connected
to the system to make sure that the calibration conditions are similar to areal run.

Follow the steps below to remove the air bubbles from the system tubing.

Step Action

1 Inthe System Control module, click Manual ~Execute Manual Instruc-
tion.

Result:
The Manual Instruction window opens.

2 Expand FlowPath, and specify the following parameters:

* Setlnlettothe correctinlet, thenclick Insert.

* SetOutlettothe correct outlet, thenclick Insert.
* SetAirTrap to Bypass, then click Insert.

* Set Columnto Bypass, thenclick Insert.

Manual instructions - AKTAREADYTRAINING =]

Selected column type: Solecy
Instruction execution list

e F|o‘lrI:ah PN i v Insest Delste
il
3

Instructions:

Outlets ~]

Browse.

3 Connect theinlet tubing to the applicable buffer container and the outlet
tubing to a waste container.

4 Start the isocratic pump manually:

a. Inthelnstructions box, expand Pump.

AKTA ready Operating Instructions 28960345 AG 165



6 Maintenance
6.4 Calibration
6.4.2 Calibrate the gradient pump

Step Action

b. Select ManFlow, and then set the ManFlow value to 50%.

instructions - AKTAREADYTRAINING =]

Selected column type: Select..
Instruction execution list

) > — [0.0-1000)
500 2%

.
Sovo ol
Dl Aot of prretes g

c. ClickInsert, and then click Execute.
5 Run the pump until the flow rate is stable.

6 Set the gradient pump:
a. Expand Pump.
b. Select Gradient, and then set Target to 100% B.

c. ClickInsert.

7 Start the gradient pump manually:
a. Expand Pump.
b. Select ManFlow, and then set ManFlow to 50%.

c. ClickInsert, andthen click Execute.
8 Runthe gradient pump until the flow rate is stable.

9 Onthetoolbar, click the Pause button.

Calibrate the gradient pump

Follow the steps below to calibrate the pump B (P-202).

Step Action

1 Setthe flowrate:
a. Expand Pump, select Gradient, and then set Target to 0% B.
b. Select Flow.

c. Setthe FlowRate to atleast 20 L/h for LowFlow Kit and 40 L/h for High-
Flow Kit.
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Step Action

d. ClickInsert.

Manual instructions - AKTAREADYTRAINING =]

Selected column type: Select.

Instructions. a Instruction execution list
w

anriow 20 Sthou [unearFow [ Caum Fon

:

PressureFlowCortrol

Pressure FlowLimit
FlowCompensation

P201Gain -
P202Gain

FlowTune

PressTune =

Saveresultas
Auto update of parameters durng un

2 Set the columninline:
a. Expand FlowPath, and select Column.
b. ClickInline.

c. ClickInsert, andthen click Execute.
3 Wait until the flow rate is stable.

4 Setthe P-201 pump instruction:
a. Expand Pump, andselect P201Gain.
b. Click Execute.

Manual instructions - AKTAREADYTRAINING =]

Selected column type: Select.

Instructions: Instruction execution list:
Parameters for P201Gain

o =

Flow
ManFlow
Pressure

Gradiert

PressureFlowCortrol
PressureFlowLimit
FlowCompensation

P201Gain -
P202Gain

FlowTune

PressTuns -

Sovo et
Ao et of prretes g

c. Select Gradient,and set Targetto 100% B.
d. Click Execute.

Manual instructions - AKTAREADYTRAINING =]

Selected column type: Select,

Instructions. Instruction execution list
Farameters for Gradient

= Pump B T 00- 1001

Flow N
e 1000/7%8
Pressure Length [000- o0l

Gradient A 95599,
Pressurc lowConrol 000 2min
Pressure FlowLimit
FlowCompensation

P201Gain (4
P202Gain

FlowTune

Press Tune i5

Saveresultas
I ko it f paretes

5 Wait until the flow rate is stable.
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6.4.2 Calibrate the gradient pump

Step Action

6 Setthe P-202 pump instruction:
a. Expand Pump, andselect P202Gain.
b. Click Execute.

Manual instructions - AKTAREADVTRAINING

0

Selected column type: Select
Instructions: Parameters for P06, Instruction execution list
arameters for F202Gan
= Pump 2 -\r\sen -Daete

Flow
ManFlow P202Gain
Pressure
Gradiert L
PressureFlowCortrol r
PressurelowLimit
FlowCompensation
P201Gain
P202Gain
FlowTune
PressTune <

Save result as:

[#] Auto update of parameters during run

c. Select FlowCompensation, and then select ON.

Note:

FlowCompensation is switched off when a manual run or a method run
ends. FlowCompensation must be activated for each subsequent run.
See Activate flow compensation factor, on page 169 for instructions.

d. Click Execute.

Manual instructions - AKTAREADYTRAINING =]
Selected column type: Select
Instructions: . o P Instruction execution list
arameters for FlowCompensation
() OFF ©oN Ho
FrassureFlowCortrol
PressureFlowLimt
FlowCompensation
P201Gain
P202Gain
FlowTune
FressTune
Save resultas:
Auto update of parmeters during run

Result:

The calibration changes the P202Factor value (the speed correction factor
to produce the same flow in both pumps). The value range is 0.95to 1.05. The
P202Factor is displayed in the Run Data pane in the System Control
module. If P202Factor is not shown, follow the instructions in the next step
todisplay the value.

7 a. Inthe System Control module, click View —Run Data.

b. Right-clickthe Run Data pane, and then click Customize on the
shortcut menu.

c. Onthe Run Data Groups list, select the P202Factor check box.

8 Onthetoolbar, click End to finish the calibration.
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Activate flow compensation factor

The FlowCompensation function must be activated for each run that uses a cali-
brated P-202 pump. Follow the steps below to activate the function.

Step Action

1 Inthe System Control module, click Manual ~Execute Manual Instruc-
tion.

Result:
The Manual Instruction window opens.

2 Inthe Instructions box, expand Pump, select FlowCompensation, and
thenselect ON.

/

3 Click Execute.
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6.5 Cleaning

Safety precautions

6 Maintenance
6.5 Cleaning

CAUTION

Connectors on the system (for example connectors for pH, conduc-
tivity, network) that are not used, must be plugged to prevent

cleaning liquid from entering the connector.

CAUTION

To avoid contamination, make sure the system is thoroughly

cleaned before changing the flow kit.

NOTICE
° When cleaning the flow kit, use 0.5 M NaOH not longer than 2

hours. Flush the flow kit with a suitable rinsing liquid, for example a

neutralizing buffer, to remove the NaOH.

Cleaning

The system must be kept clean and dry for it to function properly. Clean the system by
following the instructions below.

After cleaning

Remove all chemical stains and dust by wiping the outside surfaces of the system
and the pump with a clean moist cloth or tissue. Use water with weak detergent for
daily cleaning of the cabinet. 70% ethanol or 2-propanol (isopropanol) can be used

for sanitization.

Remove salt crystals from around valves by rinsing carefully with water to and

wiping dry.

Remove infectious or aggressive fluids from the system before service or mainte-
nance by running a CIP solution through the system. Make sure to clean all acces-

sible flow paths.

Clean theinside of the pump lid and the rollers with water if liquid was accidentally
spilled into the pump. Dry all pump external surfaces to avoid corrosion. The interior

of the pump is particularly sensitive to NaOH, as it corrodes aluminum.

After cleaning do the following:

Make sure there is no liquid on the UV detector windows. If necessary, wipe the

windows using soft absorbent tissue.
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6.5 Cleaning

* IfNaOH was used, rinse the system flow path with a neutralizing buffer before
rinsing it with water.

Note: Rinsing the system flow path with water directly after cleaning with
NaOH causes the tubing inner walls to stick together.

* Rinse the flow path with water or a suitable liquid to remove the cleaning solution.
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6.6 Storage

Prepare for storage
If the system is stored for a period of more than a few days, perform the following:
* Remove the flow kit (see Remove flow kit and column, on page 144).
¢ Cleanthe cabinet (see Section 6.5 Cleaning, on page 170).

* Before moving the system, turn off the system power and air supply.

Do not leave a flow kit installed on the system for more than a few days. Over time, the
tubing walls stick together where the tubing is squeezed. This can cause high pressure
alarms when the system is restarted.
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7 Troubleshooting

7 Troubleshooting

About this chapter

This chapter provides required information to enable users and service personnel to
identify and correct problems that can occur when operating AKTA ready.

Problems related to sensors and valves are normally revealed during the component

test, for troubleshooting see Section 7.2 Troubleshooting a failed component test,
onpage 181.

If the suggested actions in this guide do not solve the problem or if the problem is not
covered by this guide, contact your Cytiva representative.

In this chapter
Section See page
7.1 Troubleshooting the system 174
7.2 Troubleshooting a failed component test 181
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7 Troubleshooting
7.1 Troubleshooting the system

7.1 Troubleshooting the system

Airinflow path

Problem ‘ Corrective action

Air enters the flow path. The
alarm Uncertain flow is
displayed and the system
enters Pause mode."

Identify the cause, for example, damaged tubing or connector, a
dislocated TC gasket, or inlet tubing not properly located in liquid.

Inrare cases, cavitation due to negative pressure can cause air to
enter the flow path. Cavitation can be recognized by a hissing
noise. Check for kinks on flow kit tubing.

1. Locate and correct the problem. Check the flow path, including
theinlet containers.

2. Remove any air in the flow path using the ManFlow command
in UNICORN.

3. Click Continue on the toolbar to continue the run.

1T The air trap can remove small amounts of air from the flow path. Larger amounts of air reach the flow meter and

cause Uncertain flow alarm.

Compressed air

Compressed air failure during a
run. The alarm No air supply
to the systemis displayed and
the system enters Pause
mode.

Identify the cause, for example, a malfunctioning air supply, or a
leaking air hose.

1. Make sure that the supply pressure is above 5.5 bar.
2. Correctthe airsupply problem.

3. Continuetherun by pressing the PAUSE/CONTINUE button
on the system cabinet.
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7.1 Troubleshooting the system

Computer

Problem ‘ Corrective action

Nosystem found whenstarting | 1

Make sure the system is switched on.
up UNICORN.

2. Check communication cable and connectors.

3. Ifsystemis connected to a switch or hub, check that the cross-
over cable (3 m) is connected in series with the long (10 m)
cable.

4, Switch off the computer.

5. Turn offthe MAINS POWER on the AKTA ready system, then
turn on the power again.

6. Restartthe computer.

Communication failure during 1. Make sure the system is switched on. Check network cables
arun. Contact between and connectors.

computer and system is

broken.! 2. Rebootthe computer.

T The system continues to run if the connection to the computer is broken. Data is stored locally and transferred to
the computer when the communication is restored.

Conductivity sensors

Problem ‘ Corrective action

Poor connection. Make sure the conductivity sensor connector cable is properly
connected to the system cabinet (see /Install the pH electrode,
on page 98).

Wrong inlets used. Check that the wash solution is connected to Inlet 6 and the test
solutiontoInlet5.

Wrong composition of wash Make sure that the liquids used are fresh and correctly prepared

solution or test solution. (see Required solutions, on page 121).
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Problem Corrective action

Errorsintemperature readings. | The conductivity measurementis temperature compensated and
is dependent on correct temperature measurements.

1.

7 Troubleshooting
7.1 Troubleshooting the system

Loosen the flow meter. Verify that the flow meter is properly
pushed onto the two knobs (see /nstall tubing and sensors,
on page 93). Agap between the temperature sensor window
and the sensor can cause incorrect measurements.

Wipe the temperature sensor window with soft tissue. Dirty or
damp sensor window can cause incorrect measurements.

Make sure that the system temperature is equal to the ambient
temperature.

Make sure that the temperature of the process liquid does not
differ from the ambient temperature by more than 10°C.

Flow meter

Problem ‘ Corrective action

The message Fine tuning flow |
meter failed is displayed.

The message indicates that there is not enough lubricant on
the transducers. Apply more lubricant as described in Apply
lubricant to flow meter, on page 151.

When buffers with high salt concentration are used, you may
want to disable the message.See Enable or disable
Fine_tuning_flowmeter_failed message, on page 128 for
instructions.

Note:

The maximal additional error of the flow rate measurement in case
of failed fine tuning is + one percent unit, when temperature differ-
ence between process liquid is kept within 10°C.

Incorrectly installed pump Check that the pump tubing has been correctly attached and the
tubing. pump lid is correctly closed. Make sure the pegs on the pump lid
are turned all the way down (see /nstall the pump tubing for
isocratic run, on page 90 and Attach the pump lid, on page 92).

Insufficient pump tubing o
connection.

Make sure the TC clamps connecting the pump tubing to the
main part of the flow kit and to the inlet tubing are properly
connected.

Make sure the TC gaskets are in the correct position.

AKTA ready Operating Instructions 28960345 AG

176



7 Troubleshooting
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Problem Corrective action

Cavitation (small air bubbles In rare cases, cavitation due to negative pressure can cause air to
produced by under-pressure), enter the flow path. Cavitation can be recognized by a hissing
which results in unstable flow noise.

meter readings. . . .
1. Checkthe flow path for kinks. Check the inlet containers.

2. Makesuretheinlet tubing diameter is equal to or larger than
the inlet manifold tubing diameter.

3. Removeanyairin the flow path using the ManFlow command
in UNICORN.

4. Click Continue onthe toolbar to continue the run.

Flow kit and gradient flow section

Problem ‘ Corrective action

Overpressure. Overpressure can damage the flow kit. If overpressure is detected
and theairtrapisin-line, press the AIRVENT button on the system
cabinet to reduce the pressure.

If overpressure is detected when the air trap is bypassed, perform
the following steps:
1. InUNICORN, set Manual Flow to 0, and set the air trap in-line.

2. Click CONTINUE in UNICORN, or PAUSE/CONTINUE on the
system cabinet.

3. Pressthe AIRVENT button on the system cabinet, until the
overpressure isreleased.

Too highoutlet pressure. * Checkthat connected outlet is actually open.
* Checkifthe outletis plugged. If so, remove the plug.

* Make sure the outlet tubing diameter is equal to or larger than
the outlet manifold tubing diameter.

* Checkifthe inner walls of the flow kit tubing stick together
where they are pressed. If so, replace the flow kit.

Power

Problem Corrective action

Power failure during a run. * Checkthe system circuit breaker.

* Checkthe external power supply.

See Power failure, on page 22 for the consequences.
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Problem Corrective action

Shut the AKTA ready down using the main switch and contact your
local Cytiva representative.

Fuse blows repeatedly.

Pressure sensors
Problem ‘ Corrective action
Incorrect pressure measure- o

Make sure that the pressure sensor is correctly aligned in the
ment. holder.

* Checkthatthereisno gap between the pressure sensor and the
pressure sensor holder.

* Ifnecessary, loosen the screws and adjust the sensor position
according to theinstructionsin /nstall tubing and sensors,
on page 93.Tightly fasten the screws, using finger force only.

Pump

Problem Corrective action

Pumpis not working. * Checkifthe EMERGENCY STOP button has been pressed. See
Restart after emergency shutdown or power failure, on page 23.

* Checkifthe pumplidis correctly attached and closed. See
Attach the pump lid, on page 92.

* Checkifavalid flow path is defined: at least oneinlet and one
outlet must be open. Verify in UNICORN or on the system.

* A method without pump flow instruction is used. Check the
pump function:
1. Inthe Method Editor module, in the Instruction Box,
expand Pump.
2. Click ManFlow, and set avalue > 1%.
If the pump is functional, make corrections in the method and
include a pump instruction.

¢ [fthe above actions do not solve the problem, contact your local
Cytiva representative.
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Problem Corrective action

Little or no flow.

7 Troubleshooting
7.1 Troubleshooting the system

* Checkifthe connectedinletis closed.

* Checkifthe containers are placed lower than 1 m below the
inlets.

¢ Checkiftheinlet containers are empty.
* Checkif the flow kit tubing is worn out. If so, replace the flow kit.

* Checkifthe flow kit tubing is kinked or squeezed, blocking the
flow. If so, reinstall or replace the flow kit.

* Checkifthereisairinthe pump tubing. If so, increase the pump
speed to push the air to the air trap.

¢ Checkifthe pump rotor is slipping on the drive shaft. Contact
Cytiva service personnel for reparation.

Pulsation of liquid in flow kit.

* Checkthat the viscosity of liquid is within specified range. Refer
to the General Specifications.

* Checkifthe pump speed is high enough. If necessary, increase
the pump speed.

Pump tubing travels over pump
rotor.

Make sure that tubing connected to the inlets have the same or
largerinner diameter than the inlets, and is not longer than 10 m.

UV sensor

Problem ‘ Corrective action

Drifting UV signal.

UV signal does not returnto
zero.

Insufficient light transmission.

Condensation on the UV sensor
cell.

Make sure the temperature of the process liquid is not more than
10°C below the ambient temperature. Large temperature differ-
ences can cause condensation on the UV sensor.

Wipe the UV sensor with a soft tissue to remove condensation, if
necessary.

UV absorption values are
> 5 AU, even without flow kit
installed.

Stray light calibration must be done with UV sensor installed.
Install a flow kit and do a stray light calibration, see Calibrate UV
stray light, on page 126.

Incorrect attachment of the UV
sensor.

Make sure that the UV sensor is pushed in all the way, see the
instructions in Attach the main part tubing, on page 89.

Wrong inlets used during
component test.

Check that the wash solution is connected to Inlet 6, and the test
liquidto Inlet5.

Wrong composition of wash
solution or test solution.

Make sure that the solutions used are fresh and correctly prepared
(see Required solutions, on page 121).
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Valves

Problem ‘ Corrective action

The message Valve erroris
displayed.

7 Troubleshooting
7.1 Troubleshooting the system

Avalve lock may be open. Check the valve locks and close them.

Note:
Before closing the manual valve lock, make sure the valve is in open
position in the software.

1. Turntheinstallation switch to position FLOW KIT INSTALL.

2. Liftthe safetylock handle and turn the handle inward 180
degrees.

3. Turntheinstallation switch back to RUN position.

If both the Valve error message and No air supply to the
system message are shown, the alarm is caused by a compressed
air supply failure. See Flow meter, on page 176.

Valve safety lockis open.

Note:

Make sure that the end caps are in place on all unused inlets and
outlets before turning the installation switch to FLOW KIT
INSTALL. The liquid from the air trap may drain into the flow kit and
cause spillage.

Close the valve safety lock:
1. Turntheinstallation switch to position FLOW KIT INSTALL.

2. Liftthe safetylock handle and turn the handleinward 180
degrees.

3. Turntheinstallation switch back to RUN position.

Tubing not correctly inserted in
avalve.

Note:

Make sure that the end caps are in place on all unused inlets and
outlets before turning the installation switch to FLOW KIT
INSTALL. The liquid from the air trap may drain into the flow kit and
cause spillage.

Insert the tubing correctly.
1. Turntheinstallation switch to position FLOW KIT INSTALL.

. Openthevalve lock.

2

3. Insertthe tubing.

4. Close thevalvelock.
5

. Turntheinstallation switch back to RUN.
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7.2  Troubleshooting a failed component test

Introduction

When a component test fails, a Test Failed message is shown. For troubleshooting a
failed component test it is recommended to use the Troubleshooting optionin the
installation wizard. This will focus specifically on the failed sensor and create a new
component test for retesting only the failed sensor.

After troubleshooting with the installation wizard a printed report with date and signa-
ture can be created, confirming that the troubleshooting has been performed.

See the following section for instructions on troubleshooting with the installation
wizard.

If this troubleshooting fails, see the general troubleshooting instructionsin Section 7.1
Troubleshooting the system, on page 174.

AKTA ready Operating Instructions 28960345 AG 181



7 Troubleshooting
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Troubleshoot with installation wizard

Follow the steps below to troubleshoot a failed component test using the installation
wizard.

Step Action

1 Inthe Method Editor module, click File ~New Method.
2 Inthe New Method dialog box, select Method Wizard, and then click OK.
3 Inthe wizard, select Troubleshoot Failed Component Test, and then

select the applicable check boxes for the previously failed components for
additional troubleshooting.

Method Wizard for System: AKTAready X
Main Selection
Main Selection
Flow Kit
Troubleshoot O Gradient ® Isccratic

(O Flow Kit Installation with Component Test

O Column Installation

@® Troubleshoot Failed Component Test
[] Pressure Cells - Test Failed
[] Flow Meter Cell - Test Failed
[] Conductivity Cell - Test Failed
[ UV Cell - Test Failed
[] Valve Related Issues

[] Print Report Automatically

Note! A complete component test will be performed afterthe troubleshoot

dislog sfinished.

Next > Cancel Help Set Default

4 Click Next, continue through all following pages. Follow the instructions on
each page to perform the corrective actions for the failed component.

Result:
The wizard creates a new method.

5 Save the method, and then runitin the System Control module.
The troubleshooting wizard runs an additional component test.
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About this chapter

8 Reference information

This chapter provides required information that is useful when installing, operating,
maintaining, and troubleshooting the AKTA ready system. It also contains ordering

information.
In this chapter

Section See page
8.1 Specifications 184
8.2 Chemical resistance 185
8.3 Environmental requirements 187
8.4 PID control 188
8.5 Recycling information 190
8.6 Regulatory information 192
8.7 Flow kit ordering information 204
8.8 More information 205
8.9 Health and Safety Declaration Form 206
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8 Referenceinformation
8.1 Specifications

System capacity
Property AKTA ready Low Flow Kit AKTA ready High Flow Kit
Volumetricflow | 3to175L/h 7.5to510L/h
rates
Pump speed 225 rpm (100%) 340 rpm (100%)
Maximal pres-
sure, peri- >4.0bar
staltic pump

The following table shows the pressure rating for the flow kit parts. The data is valid for

both Low Flow Kit and High Flow Kit.

Pressurerating Value

Low pressure inlet manifold 0.6 bar
High pressure flow path, upstream of column 5.0 bar
High pressure flow path, downstream of column 2.0 bar
Low pressure outlet manifold 0.95 bar

For more information about the AKTA ready system and the flow kits, refer to the
product documentation.
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8.2 Chemical resistance

Introduction

This section describes recommended cleaning agents for AKTA ready as well as the
chemicals allowed for use.

External surfaces

* Water with weak detergent must be used for daily cleaning of the cabinet.
* 70% ethanol or 2-propanol (isopropanol) can be used for sanitization.

Wetted parts

Only the flow kit components are wetted parts. Consider the compatibility of the
wetted parts and your process chemicals before using the system.

Contactyour local Cytiva representative if you are not sure about the compatibility of
your process chemicals.

Allowed chemicals

The following table lists chemicals that may be used with AKTA ready. The concentra-
tions listed are not normally exceeded during an operating cycle. The maximal allowed
exposure time is 48 hours.

The table isintended as a guide. The effects of a chemical will generally be more severe
at higher temperatures. Note that the combined effects of chemicals have not been
takenintoaccount.

Note: The percentage in the table is given in % (v/v).
Aceticacid ™
Acetone 2.5%
Aqueous buffers pH 2-12 <0.3M
Arginine 2M
Ammonium sulfate 4M
Benzyl alcohol 2%
DTE/DTT 100 mM
EDTA 100 mM
Ethanol 20%
Formaldehyde 0.1%
Glycerol 10%
Glycine 2M
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Chemical Concentration

Guanidine hydrochloride 6M
Hydrochloric acid 0.1 M
Imidazole ™
Mercaptoethanol 20mM
Pluronic F-68 1%
Polyethylene glycol, PEG 500 5%
Polyethylene glycol, PEG 1000 1%
Polyethylene glycol, PEG 5000 1%
Potassium phosphate ™
1-propanol 5%
2-propanol 30%
SDS 1%
Sodium acetate ™
Sodium chloride 4M
Sodium citrate ™
Sodium sulfate ™
Sodium hydroxide 0.5M
(Maximum exposure time 2 hours)

Sorbitol ™
Sucrose ™
Triton X-100 1%
Tween 20 1%
Tween 80 1%
Urea 8M

AKTA ready Operating Instructions 28960345 AG

186



8 Reference information
8.3 Environmental requirements

8.3  Environmental requirements

Environmental specifications
The installation site must comply with the following specifications:

Process Parameter ‘ Specification

Operation Allowed location Indoor use only
Ambient temperature 2°Cto 30°C
Relative humidity 20% to 95%, non-condensing
Air Dust-free filtered air
Atmospheric pressure 950to 1050 mbar

Storage, system | Ambienttemperature -25°Cto 60°C’

Storage, flowkit | Ambienttemperature 2°Cto 30°C

1 Storage at room temperature is recommended.
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8.4 PID control

Introduction

Principles

PID control is a well established and widely used method for feedback control of
processes. This section contains general information about PID control, and how it is
used in AKTA ready.

APID controller uses the difference (error) between the actual (measured) valueand a
designated setpoint to calculate the adjustment required for keeping a process within
defined boundaries.

Atypical PID controller is tuned using the following three parameters:

* P —Theweightof the currenterror. Proportional to the error.

* | —Theweight of the stationary, or long term change in the error. Reduces effects of
error “trends”.

* D —Theweight of the current rate-of-change of the error. Reduces effects of short
term error changes.

PID parameters

In AKTA ready PID control is used to control the pump speed based on flow velocity, as
measured in the flow meter. The PID control values are also dependent on chromatog-
raphy bead size and liquid viscosity.

The default values for the PID parameters are shown in the following table.

Flow kit type \ p \ I \ D
Low Flow Kit 0.3 5s Os
High Flow Kit 0.5 10s Os

Set PID parameters

In most cases the default PID parameters can be used. If tuning is required, change the
|-parameter by large increments.

Follow the steps below to change I-parameterin UNICORN.

Step Action

1 In Method Editor,in the Instruction Box, expand Pump.
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8.4 PID control

Step Action
2 Click FlowTune (1).
Instruction Box 1
Breakpoint Instructions: Parametersfor Fon T
[ oolgcy [ Pume e LowFow [0.000 - 100.000]
Var... aoa:rlow Var.. 0.300(~
gng:: 1_LowFlow [0.000 - 10000.00]
PressureFlonCortrol Ve | [ E0N|gsec
PressureFlowLimit — —
Padnaam e Ve[ oowffeec
PZDZGa\ P_HighFlow [0.000 - 100.000)
HAowPath 1_HighFlow [D.000 - 10000.00]
[ Ve | [ 10000|5sec @
Watch — E—
o O] —
Insert Change Replace Delete
< >
3 Locate the I-parameter that corresponds to your installed flow kit (2):
e | LowFlowforthe Low Flow Kit.
* | HighFlowforthe High Flow Kit.
4 Change the I-parameter depending on the required change.
* Increase the I-parameter 2x to slow down control.
* Decreasethe |-parameter 2x to speed up control.
5 Click Insert.
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8.5 Recycling information

Introduction

This section contains information about the decommissioning of the product.

CAUTION

Always use appropriate personal protective equipment when
decommissioning the equipment.

Decontamination

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

Disposal of the product

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

Recycling of hazardous substances

The product contains hazardous substances. Detailed information is available from
your Cytiva representative.

Disposal of electrical components

Waste electrical and electronic equipment must not be disposed of as unsorted munic-
ipal waste and must be collected separately. Contact an authorized representative of
the manufacturer for information concerning the decommissioning of the equipment.

Disposal of batteries

Waste batteries and accumulators must not be disposed of as unsorted municipal
waste and must be collected separately. Follow applicable local regulations for recy-
cling of batteries and accumulators.
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Disposal of flow kit and column

Make sure to follow local regulations when disposing of the flow kit and the column.
Consult the column documentation for further information about disposing the
column.

Follow the steps below for disposal of the flow kit and the column.

Step Action

1 Disconnect the flow kit and the column as instructed in Remove flow kit and
column, on page 144.

2 Ifrequired, autoclave the flow kit in an autoclave bag. Make sure to remove
the protective caps before autoclaving.

3 Dispose of the empty flow kit and the column in accordance with local regu-
lations.
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8.6  Regulatoryinformation

Introduction

This section lists the regulations and standards that apply to the products.

In this section
Section See page
8.6.1 Contactinformation 193
8.6.2 European Union and European Economic Area 194
8.6.3 Great Britain 195
8.6.4 Eurasian Economic Union (EBpasminckmin 3KOHOMUYECKUI 196
CO103)
8.6.5 North America 198
8.6.6 General regulatory statements 199
8.6.7 China 200
8.6.8 Otherregulations and standards 203
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8.6.1 Contactinformation

Contactinformation for support

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

Manufacturing information
The table below summarizes the required manufacturing information.

Requirement ‘ Information

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

Sweden

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

Introduction

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

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
product whenitis:

¢ used according to the Operating Instructions or user manuals, and

e usedinthesame state as it was delivered, except for alterations described in the
Operating Instructions or user manuals.
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8.6.3 Great Britain

Introduction

This section describes regulatory information for Great Britain that applies to the
product.

Conformity with UK Regulations

See the UK Declaration of Conformity for the regulations that apply for the UKCA
marking.

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

UKCA marking

UK
CA

The UKCA marking and the corresponding UK Declaration of Conformity is valid for the
productwhenitis:

* used according to the Operating Instructions or user manuals, and

* usedinthe same state asit was delivered, except for alterations described in the
Operating Instructions or user manuals.
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8.6.4 Eurasian Economic Union (EBpa3uiickuu
3KOHOMMYECKUN COLO3)

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 pa3aene npusefeHa MHbGOPMaLumMs CornacHo TpeboBaHNAM TeXHUYECKNX
pernaMmeHToB TaMOXeEHHOr0 coto3a U (Mnn) EBpasminckoro 3aKOHOMUYECKOro CO3a.

Manufacturer and importer
information

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

Requirement Information

Name, address and telephone See Manufacturing information
number of manufacturer

Importer and/or company for CytivaRUSLLC

obtaining information about

109004, Moscow

internal city area Tagansky municipal
district

importer

Stanislavsky str., 21, building 5, premises |,
offices 24,25,29

Russian Federation
Telephone: +7 98519275 37

E-mail: rucis@cytiva.com

NHdopmMaumsa o npoussoauTene u
uMnopTepe

B cnepytowen Tabnvue npuBoanTCA cBoAHaA MHGOPMALLMSA O MPOM3BOAUTESNE U
MMMOpPTEPE, COrNacHoO TPeboBaHUsIM TEXHUYECKMX pernaMeHToB TaMOXXEHHOMO COo3a
1 (nnun) EBpasminckoro 3KOHOMMYECKOro Coto3a.
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Tpe6oBaHue ‘ UHPopmauusa

HanmeHoBaHue, agpec n Homep CM. lHgpopmaumio 06 n3rotoBieHnm
TenedoHa nponsBoanTeNA

MmnopTep u/vnun nuuo ans 000 "Uutmea PYC"
nonyyeHust uHdopmauum o6 109004 . Mocksa

nMmnopTepe .
BH.Tep. I MyHULUMMNANbHbIA OKPYT
TaraHckum

yn. CtaHucnasckoro, 4. 21 ctp. 5, nomel. |,
KOM. 24,25,29

Poccuiickan Peanepauus
TenedoH: +7 985192 7537

AJpec 3N1eKTPOHHOW MNOYTbI:
rucis@cytiva.com

Description of symbol on the
nameplate

OnucaHuMe CUMBOJIOB Ha 3aBOACKOM
Tabnunuke

This Eurasian compliance mark indicates that the product is
approved for use on the markets of the Member States of the
Customs Union of the Eurasian Economic Union

[aHHbI 3HaK 0 EBpa3MncKoM COOTBETCTBMU YKa3bIBAET, YTO
nsgenve of06PEHO ANA UCNOAb30BaHUSA Ha PbIHKaXxX
rocyfapcTB-4sieHOB TaMOXXEHHOr 0 coto3a EBpasuninckoro
3KOHOMMWYECKOro cotosa
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8.6.5 North America

Introduction

This section describes the information that applies to the product in the USA and
Canada.

NRTL certification

Intertek
4001767

This symbol indicates that the product has been certified by Intertek, whichis a US
Occupational Safety and Health Administration Nationally Recognized Testing Labora-
tory (NRTL).

This product conforms to ULStd. 61010-1 and is certified to CSA Std. C22.2 No.
61010-1-12.

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 operatedin
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
equipmentin aresidential area is likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.
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8.6.6 General regulatory statements

Introduction

This section shows regulatory statements that are applicable to more than one
geographical region.

KC marking

The KC symbol indicates RRA registration of compati-
bility in Korea. The registration number of the product
will appear beside the symbol.

0|7|z= =0 5 Hol CHEt RRAS F 2 L
EFHLICL AELQ SE HE = 7|5 Fof LIEF L

ct.
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8.6.7 China

Introduction
This section describes the information that applies to the product in China.

BEYREH (DoHS)

Declaration of Hazardous Substances

(DoHS)
RIE SUT11364-2014 (B FBSFmBAENRRFEAFAZR) HRHEOT
BXRBREFFENESR.
The following product pollution control information is provided according to SJ/
T11364-2014 Marking for Restriction of Hazardous Substances caused by electrical
and electronic products.
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B F {557 m 5 AR BIAR S B EA

Explanation of Pollution Control

Label

ID)

ZiEERAAE REEBE P ERE GB/T26572 (BFES=RTREAYRN
REER) DRENEEYR. METHNRERIETRWMRER | KRAAR
FREEEEANEKEGT 838 YRT2RENMERE | AP FEALS
BRAXNHEERTESEINEAT, MFEER~ERENHR. £UR
$0

FRUEFTER AR IMRE R HIPR | NI~ RFMP AR E N E RGN EH]TT
EEMFEH , HERET~ REEFRIAENERHEBSMRTER,
FROPNHE4NMELSHE TR EEMNTRRERSRRE , FEAERR
FRAMRETAELENRAENRERAYRE. NEBER"REBSEFE
BB H R AT ER4E | LURIEFT R BRI AN RV IR A8 A HARR
AEREFRASHERN A AIENSBEENRCE | B hIEZEL
EO

This symbol indicates the product contains hazardous materials in excess of the limits
established by the Chinese standard GB/T 26572 Requirements of concentration limits
for certain restricted substances in electrical and electronic products. The numberin
the symbolis the Environment-friendly Use Period (EFUP), which indicates the period
during which the hazardous substances contained in electrical and electronic prod-
ucts will not leak or mutate under normal operating conditions so that the use of such
electrical and electronic products will not result in any severe environmental pollution,
any bodily injury or damage to any assets. The unit of the period is “Year".

In order to maintain the declared EFUP, the product shall be operated normally
according to the instructions and environmental conditions as defined in the product
manual, and periodic maintenance schedules specified in Product Maintenance Proce-
dures shall be followed strictly.

Consumables or certain parts may have their own label with an EFUP value less than
the product. Periodic replacement of those consumables or parts to maintain the
declared EFUP shall be done in accordance with the Product Maintenance Procedures.

This product must not be disposed of as unsorted municipal waste, and must be
collected separately and handled properly after decommissioning.
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EEYRNEHRRESR
Name and Concentration of
Hazardous Substances

FRPEEYRNENREER

Table of Hazardous Substances' Name and Concentration

BHER | FEUR

Compo- Hazardous substance
nentname

Atheg | SREE | SR-_ER

((1:]0]3)]
AKTAready | X 0 0 0 0 0
28906261

AKTAready | X 0 0 0 0 0
gradient

29032038

0: RNZAEVWREZBHIEERME D EEETE GB/T26572 MEH

REZERIT,
X: RFZAEVWRELEZBHNE-GRBHHSEBH GB/T26572
MEMNREBER,

o RAFIBEN R BNAERENRERSS

0: Indicatesthat this hazardous substance contained in all of the homogeneous
materials for this part is below the limit requirement in GB/T 26572.

X: Indicates that this hazardous substance contained in at least one of the
homogeneous materials used for this part is above the limit requirementin
GB/T 26572

. Datalisted in the table represents best information available at the time of
publication.
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8.6.8 Other regulations and standards

Introduction
This section describes the additional standards that apply to the product.

Additional design considerations

For additional design considerations, such as ASME-BPE, GMP and cGMPs information
refer to the product-specific specification information provided in the documentation
package delivered with each equipment.
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8.7  Flowkit ordering information

Introduction

NOTICE
e Only use flow kits supplied by Cytiva.

Both the isocratic flow kit and the gradient flow kit are available with two tubing diame-
ters. The diameter determines the maximum flow rate. For other available flow kit
options, see the Cytiva website or contact your local Cytiva representative.

Isocratic flow kits
Product ‘ Inner diameter (mm) ‘ Productcode
AKTA ready Low Flow Kit 6.4 28930182
AKTA ready High Flow Kit 9.5 28930183
Gradient flow section
Product Innerdiameter (mm) | Productcode
AKTA ready gradient Low Flow 6.4 29021085
section
AKTA ready gradient High Flow | 9.5 29021086
section
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8.8 More information

Spare parts and accessories

Additional information regarding spare parts and accessories can be found in the
product documentation package supplied with the system.

Contact your local Cytiva representative for more information and recommendations
on spare parts and accessories.

Contact Cytiva
Contactyourlocal Cytiva representative for more information about the following
questions:
* Service
* Method optimization
* Orderinginformation

¢ Otherissues not covered by this manual

Training

Cytivarecommends that all new operators attend the training courses available from
Cytiva. The courses provide necessary information for inexperienced operators to
safely operate AKTA ready. With the OptiRun™ virtual reality operator training you can
train new operators anywhere at any time on a virtual AKTA ready.

Courses in the field of bioprocess development and manufacturing are available from
Cytiva Fast Trak™ Training & Education.

For more information about training contact your local Cytiva representative.
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8.9 Health and Safety Declaration Form

Onsite service

@) cytiva On Site Service Health &

Safety Declaration Form

‘ Service Ticket #: ‘

To make the mutual protection and safety of Cytiva service personnel and our customers, all equipment and work areas must be
clean and free of any hazardous contaminants before a Service Engineer starts a repair. To avoid delays in the servicing of your
equipment, complete this checklist and present it to the Service Engineer upon arrival. Equipment and/or work areas

not sufficiently cleaned, accessible and safe for an engineer may lead to delays in servicing the equipment and could be subject to

additional charges.

Review the actions below and answer “Yes" or “No".

Provide explanation for any “No" answers in box below.

Instrument has been cleaned of hazardous substances.

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.

C suchas or gels, have been removed or isolated from the instrument and from
any area that may impede access to the instrument.

Ol O|O| O

All buffer / waste vessels are labeled.

Excess iners have beenr from the area to provide access.
Provide
explanation
for any “No”
answers here:
Equipment type / Product No: Serial No:

I hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that the area
has been made safe and accessible.

Name: Company or institution:
Position or

job title: Date (YYYY/MM/DD):
Signed:

Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate.

© 2020 Cytiva,

All goods and services are sold subject to the terms and conditions of sale of the supplying company operating
within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information.

For local office contact information, visit cytiva.com/contact.

28980026 AD 04/2020
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Productreturn or servicing

o cytivq Health & Safety Declaration Form

for Product Return or Servicing

and/or
Service Ticket/Request:

Return authorization
number:

To make sure the mutual protection and safety of Cytiva personnel, our customers, transportation personnel and our environment,
all equipment must be clean and free of any hazardous contaminants before shipping to Cytiva. To avoid delays in the processing of
your equipment, complete this checklist and include it with your return.

1. Note that items will NOT be accepted for servicing or return without this form

2. Equipment which is not sufficiently cleaned prior to return to Cytiva may lead to delays in servicing the equipment and
could be subject to additional charges

3. Visible contamination will be assumed hazardous and additional cleaning and decontamination charges will be applied

Specify if the equipment has been in contact with any of the following:

O O Radioactivity (specify)

O O Infectious or hazardous biological substances (specify)

O O Other Hazardous Chemicals (specify)

Equipment must be decontaminated prior to service / return. Provide a telephone number where Cytiva can contact
you for additional information concerning the system / equipment.

Telephone No:

Liquid and/or gas in equipment is: Water

Ethanol

None, empty

Argon, Helium, Nitrogen

Liquid Nitrogen

O

Other, specify

Equipment type / Product No: Serial No:

I hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that

the area has been made safe and accessible.

Company or
Name: Inedl P N Y
institution:
Position or job title: Date (YYYY/MM/DD)
Signed:
Cytiva and the Drop logo are trademarks of Global Life Sciences IP Holdco LLC or an affiliate. To receive a return authorization number
© 2020 Cytiva, or service number, call local
All goods and services are sold subject to the terms and conditions of sale of the supplying company operating technical support or customer service.

within the Cytiva business. A copy of those terms and conditions is available on request. Contact your local Cytiva
representative for the most current information

For local office contact information, visit cytiva.com/contact.
28980027 AD 04/2020
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replacement, 153
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troubleshooting, 7174
Airsensor, 44
Airtrap, 34,138
Pause mode, 138
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AKTAready, 53
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installation, 717
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Calibrate, 156, 160, 162, 165
flow meter, 160
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pressure sensor, 162
sensors, 156
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Center of gravity, 60

Chemical resistance, 185
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138,144,191
disconnect, 144
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installation, 772
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troubleshooting, 187
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Compressed air, 53, 174
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CU-960, 32
Controlled shutdown, 745
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Delivered items, 54
Dimensions, 53
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Documentation, 77,12
package, 12
related literature, 77
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Electrical cabinet, 32

Emergency procedures, 27-23
emergency shutdown, 217
power failure, 22
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FCC compliance, 198
Flammable liquids, 718
precautions, 718
Flow kit, 39,43,57,78,79,81,
83-85,87-90,92,96,99, 144,177,
184,191,204
alternative installation
procedure, 99
attach inlet manifold, 88
attach main part tubing, 89
attach pumplid, 92
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connect pump tubing, 90
create installation method,
81
disconnect, 144
disposal, 191
finish installation, 99
flow rates, 184
install outlet manifold, 96
installation, 78,83
labeling, 43
open pressure sensor
holders, 87
open valve locks, 84
ordering information, 204
remove pump lid, 85
sanitization, 79
system setup, 79
TC clamps, 79
troubleshooting, 177
unpacking, 57
whatisdelivered, 57
Flow meter, 44, 128,151,160, 176
calibration, 760
disable warning, 728
lubricate, 157
troubleshooting, 176
Flowchart, 36

G

General precautions, 75
Gradient flow kit, 39,40, 7101
installation, 707
Gradient flow section, 27, 39, 40,
42,101,204
ordering information, 204
Gradient pump, 27, 36, 165
calibration, 765
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Illustration, 26-28, 30
connectors, 30
gradient system, 27
isocratic system, 26
system front, 28
Important user information, 6
Install, 83,93-95, 98, 101
conductivity sensor, 95
flow meter, 94
gradient flow kit, 707
isocratic flow kit, 83
pH electrode, 98
pressure sensors, 94
tubing in pinchvalves, 93
Installing and moving, 50
precautions, 50
Isocratic flow kit, 39, 83
installation, 83

L

Labels, 79,20
safety labels, 20
system label, 79
Lifting, 59

M

Maintenance, 7147, 148, 150
daily, 150
precautions, 748
Manufacturing information, 793
Method optimization, 205
More information, 205
Moving system, 70
temperature change, 70

N

Notes and tips, 9

(o)

Onsite service, 206
Operation, 73

precautions, 73
Ordering information, 204, 205
Outlet close time, 138

set, 138
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Personal protection, 77
precautions, 17

pH electrode, 46, 160
calibration, 760

PID control, 188

PID parameters, 7188

Pinchvalves, 34

Power, 62,177
troubleshooting, 177

Pressure sensor, 153, 162
calibration, 162
holderkit, 753

Pressure sensors, 178
troubleshooting, 778

PressureFlowControl, 131

Prime system, 738

Product return or servicing, 207

Pump, 778
troubleshooting, 778

Pump head, 754
replacement, 7154

Purpose of this manual, 8

R

Recycling information, 790, 71917
decontamination, 790
disposal of electrical compo-
nents, 790
flow kit and column, 797
recycling of hazardous
substances, 790

Reference information, 783

Regulatory information, 792

Remove, 144
flow kit and column, 744

Replace wheels, 754

Restart after emergency, 23

Run, 135,136, 141, 142
connect containers, 136
end automatically, 742
end, user action, 742
final preparations, 135
monitor, 142
start, 7141

S

Safety labels, 20
Safety notices, 75
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Safety precautions, 715
Sensors, 156
calibration, 156
Service, 150, 205
annual, 750
Skid, 32
Spare parts, 205
Specifications, 184
Storage, 172,187
Stray light calibration, 76, 770
System, 184
capacity, 184
System nameplate, 19
System setup, 79

T

Temperature, 70
changes, 70
Temperature sensor, 46, 152
test, 152
Totalizers, 129
Training, 205
Transducers, 95, 7128, 151
Troubleshooting, 1773-181
airinflow path, 774
component test, 7181
compressed air, 174
computer, 775
conductivity sensor, 175
flowkit, 177
flow meter, 176
power, 177
pressure sensors, 178
pump, 778
UVsensor, 179
valves, 180
Typographical conventions, 9

U

UK, 7195

conformity, 795
UKCA, 7195

marking, 195
Uncertain flow, 138
UNICORN, 47,48

alarms, 48

control system, 47

overview, 47

software modules, 48

system networks, 47
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warnings, 48
Unpack, 57
flow kit, 57
uv, 126
stray light calibration, 726
UVsensor, 44,179
troubleshooting, 779

Vv

Valve position, 738
Pause mode, 138

Valve switch time, 137
override, 137
set, 137

Valves, 180
troubleshooting, 780

w
Weight, 53

Wheels, 154
replacement, 7154
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