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1 Introduction

1 Introduction

This chapter contains information about this manual and associated user documenta-
tion, important user information and intended use of AKTA go™.

In this chapter
Section See page
1.1 Important user information 5
1.2 About this manual 6
1.3 Associated documentation 7
1.4 Abbreviations 9
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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

The AKTA go instrument is intended for the purification of bio-molecules, in particular
proteins, for research purposes. Itis intended to be used by trained laboratory staff
members in research laboratories within academia and industry.

The AKTA go instrument must not be used in any clinical procedures, or for diagnostic
purposes.

System definition

In this manual, the combination of the AKTA go instrument and the UNICORN™ soft-
wareis referred to as the system.

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

Prerequisites

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

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

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

* The AKTA go instrument must be installed in accordance with the site requirements
and instructions in the Operating Instructions.
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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
The Operating Instructions is valid for the AKTA go system.

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.

Text that the user must either type exactly as shown in the manual, or that the software
displays as a response (not a regular part of the graphic user interface), is shown by a
monospaced typeface (for example,Recipe Information).

Tip: The text can include clickable hyperlinks to reference information.
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Introduction

1 Introduction
1.3 Associated documentation

Associated documentation

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

AKTA go user documentation

The user documentation listed in the table below is available in printed format or as
PDFfile at cytiva.com/aktago under Related Documents.

Translations of the original instructions are given in several languages and are
contained in the CD provided with this manual, or can be found online at cytiva.com/

aktago.

Documentation ‘ Main contents

AKTA go Unpacking
Instructions (29383543)

Information needed to handle the delivery
package and unpack the AKTA go instrument.

AKTA go Operating
Instructions

(Thisinstructions)

Information needed to install, operate, and main-
tain the AKTA go system in a safe way.

Translations of the original instructions are given
in several languages.

Documentation (29434983)

AKTA go Cue Cards Essential information to be kept near the AKTA go

(29383545) system.

AKTA go User Manual Additional detailed information on the system,

(29391392) component functions, and maintenance. Tips on
how to get the most out of the system when
running it.

AKTA go Product General specifications and list of materials in the

flow path.

AKTA avant, AKTA pure
AKTA go, and AKTA pcc,
Privacy and Security Manual,
29488174

Describes the privacy and security considera-
tions of the use of the system. The manual
describes the expected intended use of the
system, the privacy and security capabilities
included, and how these capabilities are config-
ured.

AKTA avant, AKTA go, AKTA
pcc, and AKTA pure Site
Preparation Guide (29117084)

Instructions on how to prepare the installation
site for the AKTA go system.
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UNICORN user documentation

1 Introduction
1.3 Associated documentation

The UNICORN user documentation is listed in the following table. It is available from
the UNICORN software using the Help drop down menu Contextual Help under the
heading UNICORN contextual help and documentation. |t also can be download
from cytiva.com/UNICORN under Related Documents.

Documentation ‘ Main contents

UNICORN Quick Detailed instructions on how to install UNICORN.
Installation Guide
UNICORNAdministratéon e Overview and detailed description of network
and Technical Manual setup and complete software installation.
¢ Administration of UNICORN and the UNICORN
database.
UNICORN Method Manual? | «  Qverview and detailed descriptions of the
method creation featuresin UNICORN.
* Workflow descriptions for common operations.
UN/COR;N System Control * Overview and detailed description of the system
Manual control features in UNICORN.
* Includes general operation, system settings and
instructions on how to performarun.
UNICOR2N Evaluation e Overview and detailed descriptions of the
Manual Evaluation Classic 3 module in UNICORN.
* Description of the evaluation algorithms used in
UNICORN.
Getting started with * Video clips showing common workflows in the
Evaluation (accessed Evaluation module.
through helpinthe R . .
UNICORN Evaluation Overview of features of the Evaluation module.
module)
UNICORN Help By pressing F1, descriptions are displayed for the
currently active pane or dialog box.

T The UNICORN Quick Installation Guide can be downloaded from cytiva.com/aktago.
2 The current UNICORN version is added to the title of the manual.
3 Evaluation Classic is an advanced evaluation module that requires an extra license to run.

Additional literature

For practical tips on chromatography, refer to the handbooks available at cytiva.com/

handbooks.
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1 Introduction
1.4 Abbreviations

1.4  Abbreviations

Abbreviations
Abbreviation Definition (English) Translation (local language)
CIP Cleaning In Place Cleaning In Place
1/0 box Input/Output box Input/Output box
RTU Real-Time Unit Real-Time Unit
UPS Uninterruptible power supply Uninterruptible power supply
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2 Safetyinstructions

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 11
2.2 Labels and symbols 15
2.3 Emergency procedures 16
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 gois 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.

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
c 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.

WARNING

Do not operate the product in any other way than described in the
AKTA go user documentation.
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2 Safetyinstructions
2.1 Safety precautions

WARNING

Only properly trained personnel are allowed to operate and main-
tainthe product.

WARNING

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

WARNING

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

* damagetothe power cord orits plug

* damage caused by dropping the equipment

* damage caused by splashing liquid onto it

WARNING

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

WARNING

Inthe event of a large spillage, disconnect the power cord from the
wall socket.

WARNING

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

> B> B B PP
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2 Safetyinstructions
2.1 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

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

WARNING

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

> B P

Flammable liquids

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

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

> P
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2 Safetyinstructions
2.1 Safety precautions

WARNING

Explosion hazard due to leakage of flammable liquid. Make
sure thereis noleakage in the flow path of the instrument during
the cleaning with a flammable liquid, such as ethanol. Carefully
inspect the flow path for leakage, including the waste tubing and
tighten any connectors if necessary.

AKTA go Operating Instructions 29360951 AE



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.

Nameplate

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

Precautions

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.

Description of symbols and text

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

Label ‘ Meaning

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

Voltage Electrical rating: Voltage (VAC ~)

Frequency Electrical rating: Frequency (Hz)

Max. Power Electrical rating: Maximum power consumption (VA)

Protection Degree of protection provided by the enclosure
Class
Mfg. Date Year (YYYY) and month (MM) of manufacture
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2 Safetyinstructions
2.3 Emergency procedures

2.3 Emergency procedures

Introduction

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

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

Emergency shutdown

To shut down the instrumentin an emergency, disconnect the instrument power cord
from its power source. The power source can be an ordinary power outlet, oran UPS
(Uninterruptible Power Supply) unit.

Any ongoing activity will be terminated immediately. Run data up to the time of the
interruption will be saved.

NOTICE
° Do not leave the instrument in an emergency stop condition. Flush

the flow path with water or buffer when the emergency has been
resolved.

Power failure

The result of a power failure depends on whether the system is equipped with a Real-
Time Unit and whether the instrument or the computer is affected.

If power is lost to the AKTA go instrument, with or without a Real-Time Unit, therunis
interrupted immediately. Run data collected up to the time of the power failure is saved
in the UNICORN software.

If power is lost to the computer and the system is not equipped with a Real-Time Unit,
therunisinterrupted immediately. Run data collected up to the time of the power
failure is saved in the UNICORN software.

If power is lost to the computer and the system is equipped with a Real-Time Unit, the
run continues to completion and the run datais stored in the Real-Time Unit and
uploaded to the computer once it is reconnected.

Note: Connecting the instrument and computer to an uninterruptible power
supply (UPS) can help to prevent loss of data and material during a power
failure.
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2 Safetyinstructions
2.3 Emergency procedures

Restart after emergency shutdown or
power failure

Follow the steps below to restart the system after an emergency shutdown or power
failure.

Step Action

1 Reconnect the power cord.

2 Start the instrument by pressing the On/Off button on the instrument
control panel.

3 Start the computer and the UNICORN software.

4 Re-establish connection between UNICORN and the instrument.

5 Ifthe run has been aborted, recover or discard remaining sample and flush

the flow path as appropriate.
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3 Systemdescription

3 System description

About this chapter

This chapter gives an overview of the AKTA go instrument and the UNICORN software.

In this chapter
Section See page
3.1 AKTAgo 19
3.2 Available modules 25
3.3 UNICORN 28
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3 System description
3.1 AKTAgo

3.1 AKTAgo

Introduction

This section provides an overview of the AKTA go instrument.

lllustration of the AKTA go system

Theillustration below shows the AKTA go system. The computer with the UNICORN

software islocated on the right hand side of the instrument to make room for accesso-
ries on the left hand side of the instrument.

Exterior design

The liquid handling modules are placed on the front of the instrument. The instrument
is equipped with trays to collect spillage, and adjustable feet to level the instrument.

Buffer vessels can be placed on top of the instrument. Air ventilation, power cables, and
data cables are located at the rear of the instrument.
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3 System description
3.1 AKTAgo

lllustration of the AKTA go
instrument

Theillustration below shows the AKTA go instrument with all standard components
denoted. The instrumentin theillustration also has an optional columnvalve and a
column connected.

1 Pump
2 Pump rinsing solution tube
/ ! 3 Pressure monitor
8ﬁ 6 4 Mixer
9 5 5 Injection valve
10 r—4 6 UV monitor
11 —_3 7 Toptray
12 e 8 Holder rails
—2 9 Instrument control panel
13— \ 10 Conductivity monitor
1 11 Flow restrictor
[ 12 Outletvalve
13 Inletvalve
14 Bottom tray

Illustration of the instrument control
panel

Theinstrument control panel is located to the upper left on the front of the instrument.
It shows current system status using LED light and status text. The pause and continue
buttons can be used to control an ongoing run.
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3 System description
3.1 AKTAgo

Note: Control panel buttons can be locked using the UNICORN software.

————l|
Part ‘ Function

2 1 Display

3 2 Status indicator

4 3 Pause button

4 Run/Continue button
5 5 On/Off button
Statusindicators

The displely and status indicators on the instrument control panel indicate the current
status of AKTA go.

The table below describes the different states that can be displayed.

State ‘ Display ‘ Description

Off The instrument is turned off.

Turning The On/Off button is pressed
on/off and the instrumentis turning

on or off.
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3 System description
3.1 AKTAgo

State ‘ Display ‘ Description
Offline Power is on, but the instrument
has no communication with
the UNICORN instrument
server.
The display toggles between
Offline, the instrument
IP address, and the Instrument
serial number.
Connecting The instrument is connecting
Connect tothe UNICORN instrument
server.
The status indicator flashes a
white light.
Ready Theinstrument is ready to use.
Run Arunisongoing.

AKTA go Operating Instructions 29360951 AE
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3 System description
3.1 AKTAgo

‘ Display ‘ Description

Pause Arun has been paused (pump

Pause is stopped).

Hold Arun has been put on hold

(pumpis still pumping atan
unchanged flow rate).

Wash A system wash or apump wash

instruction is ongoing.

Alarms and
errors

Theinstrument has been
paused duetoanalarmoran
instrument error. After investi-
gating the cause of the error,
acknowledge the alarm and
continue the runin UNICORN.

The status indicator flashes a
red light.
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3 System description
3.1 AKTAgo

State ‘ Display ‘ Description
Power-save Theinstrumentisin power-
save mode.
The status indicator is half-lit
with a white light, flashing
slowly.
Re-program- A moduleis being re-
ming Program programmed during aninstru-
ment configuration installa-
tion.
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3 System description
3.2 Available modules

Available modules

The AKTA go instrument is delivered with standard modules installed. There is space

for installation of six additional modules in the system, two inside the chassis and four
connected via cables at the rear of the instrument. This section describes the standard

and optional modules.

Standard modules

The following modules are delivered installed in the instrument.

Module ‘ Description

Inlet valve K9 Aninlet valve for buffers, sample, and cleaning solution.
Creates a gradient by switching between inlets A and B.

Pump P9-S Ahigh precision pump that delivers buffer or sample.

Pressure A pressure monitor that measures the pressure directly after

monitor R9 the pump.

Mixer A 1 mL static mixer that mixes the buffers delivered by the

pump.

Injection valve
V9-J

Aninjection valve that injects sample onto the column.

UV monitor A LED UV monitor that measures the UV absorbance at 280 nm

U9-L of buffers and eluted proteins. Includes a UV cell with a path
length of 2 mm. An optional UV cell with a path length of 5 mm
isavailable. The LED lamp does not require warming before use
and does not heat the sample.

Conductivity A conductivity monitor that measures the conductivity of

monitor C9 buffers and eluted proteins.

Outletvalve An outlet valve that directs the flow from the instrument to a

V9-Os fraction collector, outlet 1, or to waste.

AKTA go Operating Instructions 29360951 AE

25



Optional modules
The following modules can be added to the system. A maximum of six optional modules

3 System description
3.2 Available modules

can be connected to the system.

Module Description

External air
sensorL9-1.5

An air sensor used to either complete sample loading via the
pump, or to detect if the system has run out of buffer, depending
on placement.

Tubing connector: 5/16" + Ferrule (yellow), 1/8".

External air
sensor L9-1.2

An air sensor used to complete sample loading via the pump.
Do not place L9-1.2 between the inlet valve K9 and the pump.

Tubing connector: Union 1/16" Male, 5/16" Female fitting tubing
connector, 5/16" + Ferrule (yellow), 1/8". Do not connect this air
sensor with narrow tubing (o.d. 1/16") because the high flow rate
during a pump wash might cause cavitation.

Inletvalve Aninlet valve that enables six buffer inlets.

V9-ImA

Inletvalve Aninlet valve that enables six buffer inlets.

V9-imB

Inlet valve Aninlet valve that enables five sample inlets and one buffer
V9-ImS inlet.

Columnvalve
V9-Cm

A column valve that can connect up to three columnsto the
instrument. Directs the flow onto one column at a time and
allows for flow in two directions (upflow and downflow).

Columnvalve
V9-C

An advanced column valve that can connect up to five columns
to the instrument. Directs the flow onto one column ata time
and allows for flow in two directions (upflow and downflow). This
module contains two pressure sensors that enable pre-column
pressure and delta-column pressure signals.

pH valve V9-pH

A pH valve that enables in-line monitoring of pH during the run.

collector F9-R

Outlet valve An outlet valve that directs the flow from the instrument to a
V9-0 fraction collector, to any of the ten outlet ports, or to waste.
Fraction Afraction collector with up to 175 fractions.

Fraction
collector F9-T

Afraction collector to fractionate in two plates, or small tubes
placed inracks, and in four 50 mL tubes.

1/0-box E9

An /0 box that sends and receives analog or digital signals to
and from external equipment.

AKTA go Operating Instructions 29360951 AE
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3 System description
3.2 Available modules

Note: You must create new methods if you add or remove modules from the
system, since the available software instructions are updated when
modules are added or removed.

Real-Time Unit

The system can be equipped with a Real-Time Unit (RTU), which must be installed by a
Cytiva service representative. The RTU can be used in certain network environments to
make sure the run continues if the computer is rebooted or otherwise locked due to, for
example, software updates. The method is automatically downloaded to the RTU when
the method is started. Instructions are sent from the RTU to the instrument and data
are collected in the RTU during the run. The resultis uploaded from the RTU to the
computer when the connection is restored.

NOTICE

Damage to RTU. To shut down the system, make sure to press the
On/Off button for a short time. When the button is pressed for an
extended period of time, the is system promptly shut down, which
may damage the Real-Time Unit (RTU).
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3.3 UNICORN

Introduction

3 System description
3.3 UNICORN

AKTA go systems are controlled by UNICORN software running on an external
computer. This section gives a brief overview of the UNICORN modules and the

System Control user interface. Refer to UNICORN user documentation for more infor-

mation.

The examples given in this manual are from UNICORN 7.9.

UNICORN modules overview

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

inthe following table.

Software module ‘ Main functions

Administration

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

Method Editor

Create and edit methods using one or a combination of:

¢ Predefined methods with built-in application support

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

* Method text editing

System Control

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

Evaluation

Openresults and evaluate runs.

The Evaluation module includes a user interface opti-
mized for workflows such as quick evaluation,
comparing results, and working with peaks and frac-
tions.

Advanced features requires Evaluation Classic, avail-
able from Cytiva.

When working with the software modules Administration, Method Editor, System
Control, and Evaluation Classic it is possible to access descriptions of the active
window or software instruction by pressing the F1 key. The module Evaluation
contains a guide with video clips.

AKTA go Operating Instructions 29360951 AE
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3 System description
3.3 UNICORN

Opening a UNICORN module

Modules to open are selected at log in, but can also be opened from another module
when the software is already open. In the Administration, Method Editor, or System
Control modules, to open a software module, click Tools and select the applicable
module. When in the Evaluation module, to open a software module, click File
—Applications and select the applicable module.

lllustration of the System Control
user interface

Theillustration below shows the System Control module.

@) cytiva UNICORN  system Control

Fle Edt View Manual Sptem Took  Help

S = Bl @
[res | [Methodrun | |waste |[o:1 wea |[msomay|[sss2msjem | @

sssssss 0.41 v PXILEEH
Part Description

1 The toolbar buttons are used for quick access to instrument controls.

For descriptions, see System Control toolbar buttons below.

2 The run data field shows the value of run data in boxes. This field is hidden
by default. To make this field visible, go to View —run data.

3 The Chromatogram paneillustrates the chromatogram of the run.

4 Theinteractive Process Picture pane allows manual interactions with
the system, illustrates the current flow path, and provides feedback on
component status and run parameters.

5 The Run Log pane shows all registered events during the run.

AKTA go Operating Instructions 29360951 AE
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System Control toolbar buttons
The following table shows the System Control toolbar buttons.

Button ‘ Function ‘ Button ‘ Function

3 System description
3.3 UNICORN

Column Handling too,
which contains a column
list, with parameters for
Cytiva columns. With an
additional license, a
Column Logbook to keep
track of user-purchased
columnsis also available.

Open Method Navigator Run

B This button opensthe > This button startsa
Method Navigator where method run. The last
saved methods are listed. method run will be started.

' Hold Pause

gy . | .

e This button suspends the This button suspends the
method run, while current method run and stops all
flow rate and valve posi- pumps.
tions are sustained.

Continue End

> This button resumes a held u This button permanently
or paused method run. ends therun.

_| Documentation 0 Customize

a This button opensadialog | O This button opens the
containing information Customize dialog box
about the system and the where curve settings, run
currentrun. data groups andrunlog

contents can be set.
Column Handling -r Connectto Systems
-—8
HHE This button opens the JS This button opens the

Connectto Systems
dialog box where systems
can be connected, and
currently connected users
aredisplayed.

AKTA go Operating Instructions 29360951 AE

30



3 System description
3.3 UNICORN

Process Picture pane

The most commonly used manual interactions can be executed using the Process

Picture. Click on the different parts of the Process Picture pane to interact with the
system.

For a complete list of manual instructions, go to Manual -~ —-Execute manual
instructions.

Process Picture

Manual Run

Injection Valve

Frac

Load

H
RunData [T w2
Pressure 0.26 7= JrX VR
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4 Installation

4 |nstallation

About this chapter

This chapter provides the instructions necessary to enable users to install the instru-
ment and the software. Read the entire Installation chapter before starting to install

AKTAgo.

Note: For information how to unpack the AKTA go instrument and how to lift the
instrument onto a laboratory bench refer to the AKTA go Unpacking instruc-
tions.

In this chapter

Section See page

4.1 Site preparation 33

4.2 Hardware installation 44

4.3 Software installation 54

4.4 Start UNICORN and connect to system 59
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4.1 Site preparation

4.1  Site preparation

Introduction

This section describes the site planning and the preparations necessary for the instal-
lation of AKTA go.

The performance specifications of the system can be met only if the laboratory envi-
ronment fulfills the requirements stated in this chapter.

In this section
Section See page
4.1.1 Delivery, storage, and unpacking 34
41.2 Space requirements 36
4.1.3 Site environment 39
41.4 Power requirements 41
4.1.5 Computer requirements 42
4.1.6 Required materials 43
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4.1 Site preparation
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4.1.1 Delivery, storage, and unpacking

AKTA go Unpacking Instructions

CAUTION

Heavy object. Use suitable precautions when moving the instru-
ment. Two people are recommended to lift the instrument safely.

Forinformation on how to receive and store the delivery box, and to unpack the
AKTA goinstrument refer to the AKTA go Unpacking Instructions attached on the
delivery box. Itis also available on the web. Two people are required to safely unpack
the instrument, and no special equipment is needed.

When you receive the delivery

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

* Move thedelivery boxto a protected location indoors.

Delivery box
The AKTA go instruments are shipped in a delivery box with the following dimensions
and weight:

Contents Dimensions (mm) Weight

wxhxd

AKTA goinstrument with 509 x 566 x 774 39kg
accessories

Storage requirements
The delivery box should be stored in a protected place indoors. The following storage
requirements must be fulfilled for the unopened box:

Parameter Allowed range

Ambient temperature, storage | -25°Cto60°Cfor48h

Relative humidity up to 90% atmospheric humidity at 40°C
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4.1 Site preparation
4.1.1 Delivery, storage, and unpacking
Moving the AKTA go instrument

Theinstrumentis heavier at the front. Do not tip the instrument when lifting. The illus-
tration below shows the recommended way to lift the AKTA go instrument.
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4.1 Site preparation
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4.1.2 Space requirements

Introduction

This section describes the requirements for the laboratory bench on which the instru-
mentis placed.

WARNING

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

Laboratory bench

The bench must be clean, flat and stable, and of sufficient size for the AKTA go system
with accessories. The computer is located on the right side of the instrument to make
room for accessories on the left side of the instrument.

See the table below for a summary of space requirement.

Parameters ‘ Specifications

Min.length of the laboratory bench (with one fraction 76cm
collector, without the computer)

Min. depth of the laboratory bench 60cm
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4.1 Site preparation
4.1.2 Spacerequirements

Parameters Specifications

Min. height above the laboratory bench 48cm
Space for handling of buffers and 10cm
samples

Free space around the instrument to allow for 10cm

adequate ventilation

Location of the computer with respect Right

toinstrument

Dimensions and weight

Parameter ‘ Value

W (width) 335mm
H (height) 482 mm
D (depth) 464 mm
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4.1 Site preparation
4.1.2 Spacerequirements

Parameter ‘ Value

Weight

27 kg

Allowed weight of buffer bottles on the
top tray

10kg
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4.1 Site preparation
4.1.3 Site environment

4.1.3 Site environment

Introduction

This section describes the environmental requirements for installation of AKTA go.

Environmental requirements

The following general requirements must be fulfilled:

* Theroom must have exhaust ventilation.
* Theinstrument must not be exposed to direct sunlight.
¢ Dustinthe atmosphere must be kept to a minimum.

The installation site must comply with the following specifications.

Parameter ‘ Requirement

Allowed location Indoor use only

Ambient temperature, operating 4°Cto 35°C

Ambient temperature, storage -25°Cto 60°Cfor48h
Relative humidity 20% to 95%, non-condensing
Altitude, operating Upto2000m’

Pollution degree of the intended environment | Pollution degree 2

T Ifthe installation is situated at a higher altitude, the customer is responsible for establishing
that the AKTA go instrument can be used safely in accordance with local regulations.

Instrument ventilation

There should be atleast 10 cm clearance at the back of the instrument to allow
adequate air circulation.

NOTICE
Do not block the air vents on the rear of the instrument.
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4.1.3 Site environment

Heat output
The heat outputis listed in the table below.

Component Heat output
AKTA goinstrument Typical 100 W
Max 150 W

Powersave<20W

For heat output of the computer, refer to the manufacturer's specifications.
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4.1.4 Power requirements

Introduction

This section describes the power supply requirements for AKTA go.

Electrical power requirements

WARNING

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

WARNING

Power cord. Only use power cords with approved plugs delivered
or approved by Cytiva.

The following table specifies the power requirements for the AKTA go instrument. For
power requirements for the computer, refer to the manufacturer's specifications.

Parameter ‘ Requirement

Supply voltage 100to 240V~
Frequency 50/60 Hz

Transient overvoltages Overvoltage category I
Max power consumption 300VA
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4.1.5 Computer requirements

Introduction

This section describes the computer requirements for the instrument.

General requirements

AKTA go instruments are controlled by UNICORN software running on an external
computer. The computer is not included with the AKTA go instrument.

A suitable computer may be ordered from Cytiva or obtained from a third party
supplier.

WARNING

Fire hazard. Make sure the installed computer and other equip-
ment has appropriate protection for the intended environment.
Exposure to liquids or moisture can cause a short circuit and fire.

NOTICE
c Any computer used with the equipment must comply with

IEC 60950 and be installed and used according to the manufac-
turer'sinstructions.

Forinformation on computer specifications, see
cytiva.com/UNICORNPCspecifications.

For information about compatibility between UNICORN versions, the supported oper-
ating systems, database versions, and instrument configuration, see the UNICORN
compatibility matrix at cytiva.com/UNICORNcompatibility.

Network connection requirements

Ifthe computer is to be connected to a network by a network cable, two Ethernet ports
are required on the computer, one for connection to the AKTA go instrument and one
for connection to a network.

Network settings are described in UNICORN user documentation.
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4.1.6 Required materials

Introduction

This section describes the materials required for the installation and operation of the
AKTA goinstrument.

Solutions

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

Buffer/solution Required Scope of use
volume
Distilled water 1000 mL System test, Pump test, and
Mixer test

If applicable, Fraction Collector
F9-R test, Fraction Collector F9-T
test and/or Column Valve V9-C

test
1.0% acetoneand 1.0 M 1000 mL System test and Mixer test
NaClin distilled water
20% ethanolindistilled 1000 mL Priming of the pumprinsing
water system
Note: The solutions must be freshly prepared, in order for the installation proce-
dure to be successful. Delivery and installation might not take place at same
time.
Note: Make sure that the solutions are at the same temperature as the intended

location of the AKTA instrument.
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4.2 Hardware installation

Introduction

This section describes the installation procedures for AKTA go.

In this section
Section See page
421 Connect the system 45
422 Install waste tubing 48
423 Prepare the pump rinsing system 50
4.2.4 Start the instrument 53
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4.2.1 Connectthesystem

4.2.1 Connect the system

Introduction

The following connections must be made:

» Power supply to the AKTA go instrument and the computer

» Network connection between the computer and the AKTA go instrument

WARNING

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

WARNING

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

WARNING

Power cord. Only use power cords with approved plugs delivered
or approved by Cytiva.

> B B P

WARNING

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

Theillustration below shows where the connectors are located on the AKTA go instru-
ment. For connectors on the computer equipment, refer to the manufacturer’s docu-
mentation.

Connect to power

Notel Connectors 1-4 shall be plugged when not in use.

Optional Modules (UniNet 9)

g000 =

computer

Follow the steps below to connect power to the AKTA go instrument and the computer.

Step

Action

1

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

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

Recycle the power cord that is not to be used.

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

Connect the computer to a power source using the manufacturer's instruc-
tions.
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Connect AKTA go to the computer

Follow the steps below to connect the AKTA go to the computer.

Step Action

1 Connect a network cable to the back of the instrument. The appropriate port
atthe back of the instrument s indicated by this symbol:

]

Computer
2 Connect the other end of the network cable to the appropriate connector on
the computer.
3 Make sure that the IP address of the instrument is on the same subnet as the

IP address of the port used in the computer.

Note:
The IP address of the instrument is displayed on the instrument control panel
when the instrument is powered on but not connected to UNICORN.

4 Ifthe computer is to be connected to a network, connect a network cable
between the computer and a network wall outlet.
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4.2.2 Install waste tubing

Introduction

4 |nstallation
4.2 Hardwareinstallation

4.2.2 Installwaste tubing

The table below lists the waste tubing of the instrument and where it is located. Make
sure that the waste tubing is connected to the correct positions on the modules.

Module Tubing connections Location of tubing

Injection valve Waste ports W1 and Front of the AKTA go instrument.
w2

Outlet valve Waste port W Front of the AKTA go instrument.

(optional)

pH valve (optional) Waste port W3

Front of the AKTA go instrument.

Prepare waste tubing

Follow the instructions below to prepare the waste tubing.

CAUTION

Fasten the waste tubing. During operation at high pressure the
AKTA go instrument may release bursts of liquid in the waste
tubing. Make sure that all waste tubing is securely fastened to the
AKTA go instrument and to the waste vessel.

CAUTION

Make sure that the waste vessel will hold all the produced volume
of the run. For AKTA go, a suitable waste vessel should typically

have avolume of 2to 10 liters.

CAUTION

Cutinjuries. The tubing cutter is very sharp and must be handled

with care to avoid injuries.

A\
A\
A\
©

NOTICE

The highest level of liquid in the waste vessel must be lower than
the Waste port W on the Outlet valve of the AKTA go instrument.

AKTA go Operating Instructions 29360951
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4.2 Hardware installation
4.2.2 Install waste tubing

Step Action

1 Insert the waste tubing from all installed modules in a suitable vessel.
2 Cut the waste tubing to appropriate length. Itisimportant that the tubing is
not bent.
Note:

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

3 Fasten all waste tubing to the waste vessel.
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4.2.3 Prepare the pump rinsing system

Introduction

The pump rinsing system protects the pump seals from damage caused by precipi-
tated buffer remaining in the system. The seal prevents leakage between the pump
chamber and the drive mechanism of the pump.

lllustration of the pump rinsing
system

Theillustration below shows the parts and tubing of the pump rinsing system.

IS\ _J o o

[
L) 1
e 4 2
Rinsing |
Solution
3
4
3
&) )
Part ‘ Description
1 Inlet tubing
2 Outlet tubing
3 Rinsing solution tube holder
4 Rinsing solution tube

Prime the pump rinsing system

Follow the instructions below to fill the pump rinsing system with rinsing solution.
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4.2.3 Preparethe pumprinsing system

Step Action

1 Unscrew and remove the rinsing solution tube from the holder.

—_— S

i |
N |

2 Fill the rinsing solution tube with 50 mL of 20% ethanol or aqueous buffer.
3 Screw therinsing solution tube back into the holder.
4 Insert the inlet tubing into the solution in the rinsing solution tube.

Note:

Make sure that the inlet tubing reaches close to the bottom of the rinsing
liquid tube.

5 Connecta 25to 30 mL syringe to the outlet tubing. Draw liquid slowly into
the syringe until the rinsing system tubing isfilled.

— q
s
- = i
“5; ‘

‘ -w\ - '

6 Disconnect the syringe and discard its contents.

7 Insert the outlet tubing into the liquid in the rinsing solution tube.
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4.2.3 Preparethe pumprinsing system

Step Action

8 Unscrew therinsing solution tube and fill it with 50 mL of 20% ethanol or
aqueous buffer.
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4.2.4 Start the instrument

Follow the steps below to start the instrument.

Step Action

1 Turn on the instrument by pressing the On/Off button.

2 The instrument control panel displays a white light for approximately two
seconds.

3 Theinstrument is on, but is not connected to the UNICORN instrument
server.

Result:

The displays toggles between Offline, the instrument IP address, and the
instrument serial number.
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4.3 Software installation

Introduction

This section provides an overview of how to install UNICORN and adapt the software to
your instrument. For more information, refer to the UNICORN Quick Installation Guide.

The software should be installed by someone assigned to be a UNICORN system
administrator at the site. Detailed information about software installation and configu-
ration is available in the UNICORN Administration and Technical Manual.

In this section
Section See page
4.3.1 Download and Install UNICORN 55
43.2 Download the Instrument Configuration 56
4.3.3 Adapt UNICORN to your system 57
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4.3.1 Download and Install UNICORN

4.3.1 Download and Install UNICORN

UNICORN is delivered via e-Delivery. An URL to the e-Delivery and Activation ID are
delivered upon ordering the AKTA go system.

Follow the steps below to install the UNICORN software. For more information on
installing UNICORN, Windows settings, and configuring the e-license, refer to the
UNICORN Quick Installation Guide.

Step

Action

1

2

Download UNICORN from the e-Delivery portal.
Start the installation wizard.
On the welcome dialog box, click Next.

Selectinstallation type, Full installation or Custom installation, and click
Next.

Note:
Any missing prerequisites will be installed. The computer might need to be
restarted several times during the installation.

Download an e-License from the e-Delivery portal and configure the e-
license for the UNICORN installation.

Adapt UNICORN to your system, see Section 4.3.3 Adapt UNICORN to your
system, on page 57.

Note:

The computer and the instrument must have IP addresses on the same
subnet.
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4.3.2 Download the Instrument Configuration

Aninstrument configuration is used to adapt UNICORN to your instrument. Follow the

instructions below to import the Instrument Configuration into the UNICORN soft-
ware.

Step Action

1 Gotocytiva.com.

2 Click RELATED DOCUMENTS.

3 Click SOFTWARE.

4 Download the Instrument configuration software.

5 Use the downloaded instrument configuration to define your system, see

Section 4.3.3 Adapt UNICORN to your system, on page 57.
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4.3.3 Adapt UNICORN to your system

To be able to connect to the system, UNICORN must be adapted to the instrument with
the correctinstrument configuration installed and the correct modules selected in the
software. This is done following the steps below.

Step

Action

1

Download the latest instrument configuration for AKTA go from cytiva.com/
aktago, see Section 4.3.2 Download the Instrument Configuration,

on page 56.

Note:

An instrument configuration is used to adapt UNICORN to your instrument.

Inthe Administration module, click System Properties —Instrument
Configurations and import the downloaded instrument configuration.

Click Define System to define a new system with the imported instrument
configuration.

@) cytiva UNICORN administation

vt [omamm ] | inennen Gt

Choose the instrument configuration that was downloaded, System Type,
and Setup Option. Click Next.

Choose a system name and enter the serial number of the instrument.

Note:
The serial number is found on the back of the instrument, under the top tray,
and on the instrument control panel when the instrument is offline.

Click Finish.

Inthe Administration module, click System Properties —Edit System.

Step through the different component types and choose the valves and the
sensors that are present on the instrument. Also tick the appropriate box if
you have a fraction collector (and choose what type) or an I/0-box.

Click OK.

AKTA go Operating Instructions 29360951 AE 57


http://www.cytiva.com/aktago
http://www.cytiva.com/aktago

4 |nstallation
4.3 Softwareinstallation
4.3.3 Adapt UNICORN to your system

Note: A detailed description of how to adapt UNICORN to your system, including
system setup, is found in the UNICORN Administration and Technical
Manual.
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4.4  Start UNICORN and connect to system

Introduction

This section describes how to start and log on to UNICORN, and how to connect to the
system in UNICORN.

Prerequisites
For UNICORN to be correctly installed, the following conditions must be set:

* thelPaddress of the computer must be set to the same subnet as that of the instru-
ment

* thee-license needs to be downloaded and configured for the computer
* thesystem hasto be defined with the correct modulesin UNICORN

Start UNICORN and logon

Follow the instructions to start UNICORN and log on to the program.

Step Action

1 Double-click the UNICORN icon on the desktop.

2 Inthe Log On dialog box, select User Name and enter Password.

¢) cytiva

UNICORN™ 7.9

Version 7.9.0.2440

[] Use Windows Authentication

User Name Default v‘
Password

Domain

Access ‘Administrators ~
Administration System Control

[ Method Editor Evaluation

LOG IN

‘ CANCEL ‘

3 Tick the boxes for the UNICORN modules that you want to start.
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Step Action

4 Click OK.

Connect tosystem

Follow the instructions to connect to the system in UNICORN.

Note: The system must have been defined by the UNICORN system administrator
for it to be present in the database.

Step Action

1 Inthe System Control module, click the Connect to Systems button.
o
—8
=

2 Inthe Connect to Systems dialog box:

* Selectasystem checkbox.
* Click Controlfor that system.
* Click OK.

Connect to Systems X

Systemn Connections

Connected Systems (1 Selected, Max 3)

Systam name Control  View
24 AKTA go ® Q

Tip:
If UNICORN is unable to connect to the selected instrument, try restarting

the computer. See Chapter 8 Troubleshooting, on page 102 for more infor-
mation.
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Set up Power-save

To minimize power consumption when the system is not used, there is a Power-save
functionin UNICORN. Follow the steps below to activate the Power-save function.

Step Action

1 In System Control click System —Settings ~Advanced.
2 Turn on the Power-save function.

3 Enter a Time for the Power-save

4 Click OK.
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5 Prepare the system forarun

About this chapter

This chapter gives instructions on how to prepare the AKTA go system for a run and
what to do before the first run.

In this chapter
Section See page
5.1 Prepare the flow path 64
5.2 Prime inlets and purge pump heads 66
5.3 Performance tests 72
5.4 Connectacolumn 75
5.5 Pressure alarms 78
5.6 Prepare forarun atlow temperature 79

Safety Precautions

WARNING

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

CAUTION

Fire hazard. Before starting the system, make sure that thereis no
leakage of flammable or potentially explosive liquids.

WARNING

Cutting risk. Use the protective jacket and do not exceed the
pressure specifications of the Superloop. Overpressure can cause
the glassin the Superloop to break.
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CAUTION

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

CAUTION

Max. weight on top tray. Do not place containers with a volume of
more than 2 liters each on the top tray. The total allowed weight on
thetoptrayis 10kg.

CAUTION

Avoid spillage and overflow during collection. Make sure that:
* Anoutlettubingis connected to each outlet port.

* Avesselisconnected to collect from each outlet tubing.

¢ Thefraction collectoris connected and loaded with correct
plates or tubes.

CAUTION

Avoid spillage and overflow from waste. Make sure that the
waste tubing isinserted in an appropriate waste container and
securedin place.

CAUTION

Cutinjuries. The tubing cutter is very sharp and must be handled
with care to avoid injuries.

> B B B P
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5 Prepare the systemforarun
5.1 Preparetheflow path

The AKTA go instrument, as delivered, is prepared with a default flow path. The
modules in this flow path must be defined in the software, see Section 4.3.3 Adapt
UNICORN to your system, on page 57. 1t is possible to remove modules from the flow
path and to add some additional valves and monitors. If the modules in the flow path on
theinstrument are changed, the System Properties in the software must be updated.

lllustration of the flow path

Theillustration below shows the flow path for a standard configured AKTA go instru-
ment with an optional fraction collector connected. The individual instrument modules
are presented in the table below. The system configuration is defined by the user in the
UNICORN Administration module.

10

11 1

3

T

B C Sample

N
[ - ]
J
6T 5 |
9)\ 8 ) 7 4 [
‘ 3
. [_Jl
L 2 )

Description ‘ Part ‘ Description
1 Inlet valve K9 7 UV monitor U9-L
2 Pump P9-S 8 Conductivity monitor C9
3 Pressure monitorR9 | 9 Flow restrictor FR-902
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Description ‘ Part ‘ Description
4 Mixer 10 Outlet valve V9-0s/V9-0
5 Injection valve V9-J 11 Fraction collector F9-T/F9-R
6 Column

Prepare the waste tubing

Make sure that the waste tubing is prepared according to the instructions in Section
4.2.2 Install waste tubing, on page 48.

Prepare the outlet tubing
Connect tubing to the outlet ports of the outlet valve that are to be used during the run.
If no fraction collector is used, immerse the outlet tubing in a suitable flask.

If afraction collector is used, make sure that 400 mm tubing (or 800 mm tubingif a
tunnelis used) is connected between the fraction collector and the Frac port on the
outlet valve, and prepare the fraction collector for a run. For more information, refer to
the Operating Instructions of the fraction collector.

Plug unused valve ports

Itis recommended to plug all unused valve ports with stop plugs before starting a run.
Refer to the AKTA go User Manual for information about connectors.

CAUTION

Make sure there is a sample loop or stop plugs in place in the loop
positions in the injection valve to avoid leakage during valve turns.
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5.2 Primeinlets and purge pump heads

Introduction

Before using the pump, itisimportant to prime all inlets and purge the pump heads,
thatis, tofill the inlets and pump heads with liquid so that no air remains inside.

Overview

The procedure consists of the following stages:

1. Primetheinlet tubing

2. Purgethe pumpand confirm thatitis free from air
Prime the inlet tubing

Follow the steps below to prime all inlet tubing that is to be used during the run.

Step Action

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

2 Open the System Control module.

3 Inthe Process Picture pane, click on Inlet Valve and select one of the

inlets to be primed.

Process Picture

Pump & Inlets

Manual Run

Flow Conc %B

0-25) (0-100) 1

A Inlets Wash

Sample B
C

Run Sample

Pressure 0.0t

@ Manual Run Block: No watch

Result:

Theinlet valve opens the selected inlet.
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Step Action

4 Connecta 25to 30 mL syringe to the purge valve of one of the pump heads.

5 Open the purge valve by turning it counter-clockwise one and a half turns.
Draw liquid slowly into the syringe until liquid reaches the pump and the inlet
tubing is filled with liquid.

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

7 Repeat steps 3 to 6 for each inlet that is to be used during the run.

Purge the pump and confirmitis free
from air

Follow the steps below to purge the two pump heads of the pump so that they are free
from air.

Step Action

1 Inthe Process Picture pane, click Injection valve and select Waste.
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Step Action

Result:

The injection valve switches to waste position and opensinlet A.

(<]
Injection Valve

Position Preview

015 02 025 03 0% 04 045 05 05 05 0% 07 Load]

Waste

Inject

Col
[ v ] Pump,
LoopF
CITI—

] LoopE
H w2
Runata IS 1 wi
Pressure 0.00 = XIS V9-J
@ Manual Run Block Nowatch  Conne

ection = Connected in control  Controlled by Default@CYTUPPPCT

g
i

Inthe Process Picture pane, click Inlet Valve and select the inlet that will
be used at the beginning of the run.

Process Picture

Pump & Inlets

Manual Run

Flow Conc %B
(0-25) (0- 100} 1

A m———
. Al Inlets Wash
e 0.0
- %8

Sample B

&
Run Sample
Pressure 0.0
@ Manual Run Block: No watch
Result:

Theinlet valve opens the selected inlet.

Under Flow, enter 5 mL/min and click Set.

v
2l

] o1 0z 03

Pump & Inlets

Process Picture

Manual Run Flow Conc %B
(©-25) (- 100)
Inlets Wash
B
@
Sample
Run Data
Pressure 0.00 v°=
@ Manual Run Block: Mo watch

Connection = Connected in control  Controlled by Default@CYTUPPPCTIOMIXZ
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Step Action
Result:
Asystem flow starts.
4 Connecta 25to 30 mL syringe to the purge valve of the left pump head.
(= |
"

5 Open the purge valve by turning it counter-clockwise about one and a half
turns. Draw liquid slowly into the syringe, at a rate of approximately 1 mL per
second, until there are no air bubbles in the liquid that reaches the syringe.

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

7 Keep the system flow running. Connect the syringe to the purge valve of the

right pump head, and repeat steps 5 and 6.
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Step Action

8 Inthe Chromatogram pane, check the pressure curve. If the pressure does
not stabilize within a few minutes, there could be air left in the pump.

Note:

The pressure signal is considered stable if the fluctuation is no more than 5%
up or down. See examples below.

Stable pressure (no airinthe Pump):
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Step Action

Unstable pressure (airinthe Pump)

9 If the pressure does not stabilize within a few minutes, repeat the proce-
dures to prime theinlet tubing and purge the pump. If the pressure still does
not stabilize, refer to the AKTA go User Manual for further instructions.
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5.3 Performance tests

Introduction

Procedure

This section describes how to run performance tests. Performance tests should be run
before taking AKTA go into use, to check the functionality of the equipment. After
installation of a standard equipped AKTA go instrument, the System test and Mixer
test must be run. Performance tests must also be run for all modules that have a corre-
sponding test in the software. For example, if you have the Fraction collector F9-R, the
Fraction collector F9-R test must be run, and if you have the Column Valve V9-C, the
Column valve V9-C test should be performed. The Pump test is a shorter test that
can be run to test the pump. Thisis recommended if the pump has been replaced or
undergone maintenance.

Details of the individual tests including purpose and required material are given in the
method notes for each test method.

Note: The performance tests are always run without a column connected to the
flow path.

Performance tests are provided with the instrument configuration in the UNICORN
software.

Follow the general steps below to run a performance test. Detailed requirements and
procedures are shown on the screen when starting the test.

Step Action

1 Inthe System Control module, select System —Performance Test and
Report.
2 Inthe System Performance Test tab, in the list Available performance

methods, select the test you want to run. Method notes for the selected
testareshowninthe right side panel.
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Step Action
Note:
This dialog lists all tests that are available for the modules that can be
installed in the AKTA go system. Attempting to run a test for a module that is
not installed will generate an error message.
Note:
The dialog for selecting and running a performance test includes a tab with
the heading System Performance Report. This tab does not contain the
reports for the performance tests.
3 Read the information in the Method Notes panel carefully. Click Run
Performance Test.
4 Tick the checkboxes Save to file System test and Print report System
test. Click Next > to continue.
Note:
A printer must be installed on the UNICORN Instrument Server to be able to
print the report (see the UNICORN Administration and Technical Manual for
details).
Start Protocel - AKTA go - System test x
55;:?:::\;:‘:::5::;23&3 will run at the end of the method:
Result Name and Location [ Piirt report System test
< Back start
5 Specify the details of the result file from the performance test. Click Start to

start the performance test.

Note:

The result file is separate from the test report. The report will be generated
even if No result is selected.
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Step Action

Start Protocol - AKTA go - System test X
Run info
Evaluation Procedures Date:  [20250130 134304 50700 ]
- o ‘
Method: [System test ]
Result
[ No result
[ Add uniue identifierto result name
Directory
[/DefautHome Browse.
Scotting subdirectary:
Name:
System test |
Repon
Template: No Template Selected. |
Select new template: Select atemplate v
6 Follow any instructions that are shown on the screen.
7 Check whether the test was passed or failed in the System Performance

Report. The location of the report can be found in the Method Notes panel
when selecting the test in the System Performance Test tabin the
System Control module. The test result is stated at the top of the report. If
the test was failed refer to AKTA go User Manual for possible causes.

Note: The progress of the performance test is shown in the Chromatogram pane
in the System Control module.

AKTA go Operating Instructions 29360951 AE 74



5 Prepare the systemforarun
5.4 Connectacolumn

5.4 Connectacolumn

Introduction

This section describes how to connect a column to the instrument, without introducing
air into the flow path. Use a column holder to secure the column. Several types of
column holders are available for AKTA go.

WARNING

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

CAUTION

Cutinjuries. The tubing cutter is very sharp and must be handled
with care to avoid injuries.

Methods automatically include a pressure alarm based on the specifications of the
chosen column. When performing a manual run, you must set the pressure limits your-
self. See Section 5.5 Pressure alarms, on page 78 for more information on pressure
alarms.

Attach a column holder and connecta
column
Follow the instructions below to connect a column to the instrument.

Note: Ifthe column is filled with 20% ethanol, do not use a salt-containing liquid
when connecting it to the flow path because salt might precipitate in 20%
ethanol.

Step Action

1 Attach an appropriate column holder to the rail on the instrument.
2 Attach the column to the column holder.
3 Cut a tubing of appropriate length to connect it between the injection valve

and the top of the column. Connect this tubing to the column port Col of the
injection valve.

Note:

Use red fingertights for columns with a red top and black for other columns.
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Step Action

4 Inthe Process Picture pane, select Pump, enter a low System flow (e.g.
0.2 mL/min), and click Set.

Result:

A system flow of 0.2 mL/min starts.

Note:

If your system is equipped with a column valve, make sure to start a flow in
the correct position in the column valve, and connect the column to those
positions.

5 Inthe Process Picture pane, select Select limits in the Pressure pane.
Choose an appropriate column or manually enter a pressure limit suitable
for your column. Click Set.

Result:

A pressure limit suitable for your columnis set.
6 Remove the stop plug from the top of the column.

7 When buffer is dripping from the tubing prepared in step 3, fill the top part of
the column with buffer by letting it drip from the tube. When it is filled,
remove the stop plug in the other end of the column and connect the tubing
drop-to-drop to the top of the column.

Note:

Make sure that the connectors are properly tightened, but do not overtighten
when connecting columns. Overtightening might rupture the connectors or
squeeze the tubing and thereby result in high back pressure.
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Step Action

8 Cut a piece of tubing with appropriate length to connect the bottom of the
column to the UV monitor. Remove the stop plug from the bottom of the
column and connect this tubingin its place.

9 When buffer is dripping from the tubing connected to the bottom of the
column, connect this piece of tubing to the UV monitor.
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5.5 Pressure alarms

Introduction

The AKTA go instrument is equipped with a pressure monitor directly after the pump,
which measures the highest pressure in the instrument. The advanced column valve,
V9-C, adds two extra pressure sensors, one directly before the column and one directly
after the column. These pressure monitors enable the measurement of pre-column
pressure, which is the pressure on the column hardware, and delta-column pressure,
which is the pressure on the packed bed.

Methods automatically include a pressure alarm based on the specifications of the
chosen column. When performing a manual run, you must set the pressure limits your-
self.

Note: There is a default pressure limit of 2 MPa, but this limit does not protect all
columns.

Seta pressure alarminamethod

Inamethod, the pressure alarm is setin Method Settings. See Section 6.1 Create a
method, on page 81.

Seta pressure alarminamanual run

Inamanual run, the pressure alarmis set using the Process Picture pane or using the
Manual Instructions box. In the Process Picture, click Set limits in the Pressure
pane and enter a suitable pressure limit, or choose a column to get a suitable pressure
limit. Click Set.
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5.6  Prepareforarun atlowtemperature

Introduction

The viscosity of the liquids increase as the temperature decreases. Therefore, when
using the instrumentin a cold room or cold cabinet, decrease the flow rate and follow
the precautions listed below.

Precautions concerning runs at cold

room temperature

&

NOTICE

Avoid condensation. If AKTA gois kept in a cold room, cold
cabinet or similar, keep it switched on in order to avoid condensa-
tion.

&

NOTICE

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

&

NOTICE

Place the computerin room temperature. If the product is
placedin a cold room, use a cold room compatible computer or
place the computer outside the cold room and use the Ethernet
cable delivered with the instrument to connect to the computer.

Note:

Note:

When the instrument is kept in a cold room, it is important to retighten all
tubing connectors and inlet connectors, because the plastics will shrink at a
low temperature. Otherwise air might get into the flow path.

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

AKTA go Operating Instructions 29360951 AE

79



6 Runamethod

About this chapter

This chapter gives instructions on how to run your method.

6 Runamethod

In this chapter
Section See page
6.1 Create a method 81
6.2 Prepare sample for loading 84
6.3 Startamethod run 86
6.4 Monitor or interact with the run 87
6.5 Evaluate therun 88
6.6 Procedures after the run 90
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6.1 Create a method

Introduction

6 Runamethod

6.1 Createamethod

This section describes how to create a new method in the Method Editor. There are
more ways to create methods in UNICORN. Refer to the UNICORN Method Manual for
more information.

Create anew method using the

Method Editor

Follow the steps below to create a method using a predefined method template. The
example given uses an Affinity Chromatography method. The Method Settings
phase sets up parameters that are used throughout the method, such as unit for
method base and flow rate.

Step

Action

1

Open the Method Editor module, click the New Method button and
choose the system and a suitable predefined method.

Open the Phase Properties tab and confirm that all the selections madein
the phases correspond to your intended method by following the steps

below.

Inthe Method Settings phase, select column type to get suitable values, or
enter correct values at Column Volume (columnvolume), Pressure Limit
(pressure limit) and Flow Rate (flow rate). If using fraction collector F9-T

select plate or tube type.

Method Phases

Equilibration

v

Sample Application

v

Elution

Column Wash - Wash Out Unbound Sample |
Re-Equilibration |

v

Phase Properties  TextInstructions 1T
Method Settings

Column Type Selection

Show by Technique  Affinity Chromatography (AC) v
Column Type HisTrap HP, 1 ml <]
v Only show suggested Column Type Properties...
Column Volume 0962 mi

pressure timit [

V' Use Flow Restrictor

050 MPa [002-500

Flow Rate
100 mi/min [000-25.00]
V' Control to avoid Overpressure

Reduce for Cold Room

Fraction Collector [l

Plate 1 96 deep well plate v

Plate2 96 deep well plate

Unit Selection

Method Base Unit CV .

FlowRate Unt  mi/min

Monitor Settings
v Enable pH Monitoring

Inthe Equilibration phase, set a suitable volume and concentration of

buffer B.
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Step Action

5 Inthe Sample Application phase, choose an appropriate sample applica-
tion technique and volume. See Section 6.2 Prepare sample for loading,
on page 84 for suitable sample application techniques for your sample
volume.

Method Phases Phase Properties Text Instructions 1T

Method Settings | Sample Application @ Help

Flow Rate

V' Keep the Flow Rate from the previous Phase

Equilibration
il | 100 mymin  000-25.00)

v

Injection
Sample Application D
sample Inlet sample v

v ® pump Injection

© inject fixed Sample Volume 000 mi
Column Wash - Wash Out Unbound Sample

v

V' Finalize Sample Injection 1000 m

v Fractionation Settings

Re-Equilibration
Outlet Valve Select this option if no fractions are to be collected.

@ No Fractionation

‘ Delete ‘ ‘ Save Phase... ‘ ‘ Duration & Variables

Tip:
Ifyou are using a sample loop, empty the loop with 3 to 5 volumes of buffer to
make sure that all your sample fluid is flushed into the regular flow path.

Note:
For sample application using a Superloop™, refer to the AKTA go User
Manual.

6 Inthe Column Wash phase, choose a suitable volume and concentration of
buffer B, and whether a fraction collection is to be performed.

7 In the Elution phase, set how to elute the sample, the duration of the elution,
the concentration of buffer B, and how the eluted sample will be collected.

8 Inthe Re-equilibration phase, choose a suitable volume and concentration
of buffer B.
9 Click the save button, choose the system, name, and location for your

method and click Save.
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Tip: Itis advisable to run a blank run, without sample, before running the method
with sample. This makes sure that the column is clean and that the method
and the system are set up properly.
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6.2 Prepare sample for loading

Introduction

This section describes how to prepare the sample for loading onto the column. This can
be done using either a sample loop, a Superloop, or the pump. When using the pump to
apply the sample, the sample inlet must first be primed.

Note:

For sample application using a Superloop, refer to the AKTA go User Manual.

Sample application technique Suitable volume

Sample loop 25uLto10mL
Superloop 1to150 mL
Pump From5mL

Prepare sample for application using

asampleloop

Follow the steps below to prepare for sample application using a sample loop.

Step

Action

1

Connect a suitable sample loop to the injection valve ports LoopF (fill) and
LoopE (empty).

Fill a syringe with sample.
Connect the syringe to the injection valve port Syr.

Inthe Process Picture, make sure that the injection valve is in position
Load.

Note:

Load is the default position for the valve.

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

Tip:

When repeatability is important, overload the loop with 3 to 5 volumes of
sample to make sure that the loop is completely filled.

Note:

Make sure the waste bottle is located below the injection valve, to avoid
waste going back into the sample loop.
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Prepare sample for application using

the pump

Follow the steps below to prepare for sample application using the pump.

Step

Action

1

Make sure that the sample inlet tubing thatis to be used during the runis
placed inthe sample container.

Inthe Process Picture pane, click on Inlet Valve and select Sample.

Result:
Theinlet valve opens the Sample inlet.

Connecta 25to 30 mL syringe to the purge valve of one of the pump heads.

Open the purge valve by turning it counter-clockwise one and a half turns.
Draw liquid slowly into the 25 to 30 mL syringe until the liquid reaches the
inletvalve.

Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.
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6.3 Start amethod run

Introduction

This section describes how to start a run using a previously created method. For further
information on method creation, please refer to UNICORN Method Manual.

Prerequisites

Make sure that the system is correctly prepared. Confirm the following:

Thesampleinletis primed or the sample loop is loaded.

The column is properly connected.

The pressure alarm has an appropriate limit set.

That thereisnoairin the system.

The buffer inlet tubing(s) isimmersed in correct buffer vessels.

All waste tubing isimmersed in appropriate waste vessels that have sufficient
empty volume.

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

If a fraction collector is being used, make sure that the correct plates and/or tubes
are used and loaded.

Start amethod run

Follow the steps below to start the method run.

Step Action

1

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

B

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

>

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

Click Start on the last page of the Start Protocol.
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6.4 Monitor or interact with the run

Introduction

You can follow your ongoing method run in the System Control module. If you need to
interruptyour run, use the Hold, Pause, or End buttons in the System Control
toolbar. A held or paused method run can be resumed by clicking the Continue button
inthe System control toolbar, or the Pause and Continue button on the instrument
control panel. When the method is completed, the run stops automatically. The pump
stops, the valves return to their default positions, and the result is saved.

Monitor orinteract with the run using
the System Control module

Which panes that are visible in the System Control module can be customized in
View.To further customize these panes, use the following steps.

Step Action

1 Open the System Control module and click the Customize button.
<0
oo

2 Select the relevant options, from the Customize dialog. Click OK.

) cytiva uniconn 5

JER-S])
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6.5 Evaluate the run

Introduction

After the runis completed, the results can be evaluated using the Evaluation module.
To open the results, use the following steps. For more information on evaluating
results, refer to the UNICORN user documentation.

Step Action

1 Inthe Evaluation module, click Result. Browse or search for your result file.
2 Checkinthe preview that you have the correct result file and click Open.
3 To save an evaluation file, click File »Save.

lllustration of an evaluated run
Theimage below shows an example of the features available in the Evaluation module

in UNICORN.

@) cytiva UNICORN  atustion - AKTA g0

AKTA go
mu — i

zzzzzz

Function

1 Tointegrate or remove integration click the fx button next to the curve
name. To adjust integration parameters go to the Peak tab.
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Part Function

2 Data from theintegrationis shown in a Peak table below the chromato-
gram. Customize the Peak data table by clicking the settingsicon on the
topright ofthe Peak table.
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0.6 Procedures after the run

Introduction

After the run, the instrument and column should be cleaned to prevent bacterial
growth, sample contamination in the next run, and column clogging.

This section describes how to clean the column using a Column CIP (Cleaning-In-
Place) method, prepare the column and the instrument for storage, and how to shut
down the system.

Create a CIP method

To create a Column CIP method, use the following procedure.

Step

Action

1

2

Open the Method Editor module and click the Create new method button.
Select Column CIP method.
Inthe method settings, select the column being used.

In Column CIP phase, click get suggested steps.
Note:

The suggested steps are only available for some techniques and might not be
optimized for your column. Read the instructions provided with the column to
get the recommended CIP steps.

Click the save button, choose the system, name, and location for your
method and click Save.

Run a column CIP

To clean the column using the Column CIP method, use the following procedure.

Step

Action

1

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

Select the Column CIP method created above and click the Run button.
Make sure that the inlet tubings are in the correct solutions.

Click Start.
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Column sstorage

Ifthe column is not going to be used for a couple of days or longer, it must be placed in a
storage solution (e.g. 20% ethanol) after a Column CIP run. Refer to the instructions
for your column for specific storage instructions. To place the column in a storage solu-
tion, use the following procedure.

Note: Ifthe column is in a salt-containing buffer, equilibrate the column in water
before putting it in 20% ethanol, otherwise salt might precipitate in the
column.

Step Action

1 Place the inlet tubing in the storage solution (20% ethanol).

2 Inthe Process Picture, click on Pump.

3 Enter a flow rate of half the recommended flow rate of your column.

4 Click on Timer and select Volume.

5 Under Volume, enter 4 times the column volume. Click Start.

6 When the run has finished, remove the column, plug the top and bottom of

the column, and place in a refrigerator.

System storage

If the system is not going to be used for a couple of days or longer, clean the system
using the System CIP method (see Section 7.2 Perform system Cleaning-In-Place
(CIP), on page 95) and then put the system in storage solution. Start by removing the
cleaned column from the system, see above. To put the system in storage, follow the
steps below.

Step Action

1 Clean the system using a System CIP method created for the system, see
Section 7.2 Perform system Cleaning-In-Place (CIP), on page 95.

2 Place allinlet tubing in storage solution (20% ethanol or 2% benzyl alcohol).

3 Inthe Process Picture, click on Pump.

4 Tick the Wash box for all inlet tubing in storage solution and click Pump
Wash.

5 Enter a flow rate of 10 mL/min.

6 Click on Timer, select Volume, and enter 25 mL.

7 Decrease the flow rate to 2 mL/min and run a fractionation for two minutes

tofill the fraction collector tubing with storage solution.
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Step Action

8 Replace the rinsing solution with 20% ethanol. See Section 4.2.3 Prepare the
pump rinsing system, on page 50.

Note: If the system is equipped with a column valve, make sure all positions are
cleaned with storage solution.
Note: Make sure to clean all applicable positions and ports of the outlet valve.
Shut down the system

Follow the steps below to shut down the system.

Step Action

1 Select Exit UNICORN from the File menuin any module in the UNICORN
software.
2 Press the On/Off button on the instrument control panel.
WARNING

Power is still supplied to some internal electronics circuits when
the instrument is switched off using the On/Off button. Disconnect
the instrument from the power supply before maintenance or
service.

NOTICE
e Damage to RTU. To shut down the system, make sure to press the

On/Off button for a short time. When the button is pressed for an
extended period of time, the is system promptly shut down, which
may damage the Real-Time Unit (RTU).
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7/ Maintenance

About this chapter
This chapter provides information on how to perform basic maintenance procedures.

For a complete list of maintenance procedures, refer to the AKTA go User Manual.

WARNING

All maintenance procedures inside the instrument chassis must be
performed by a Cytiva service representative.

In this chapter
Section See page
7.1 Clean the instrument externally 94
7.2 Perform system Cleaning-In-Place (CIP) 95
7.3 Replace pump rinsing liquid 99
7.4 Replace the main fuses 100
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7.1 Clean the instrument externally

CAUTION

Disconnect power. Always disconnect power from the instru-
ment before performing any maintenance task.

Maintenance interval

Clean the instrument externally when required.

Required material
The following materials are required:

¢ Cloth
* Mild cleaning agent or 20% ethanol

Instruction

Follow the steps below to clean the instrument externally.

Step Action

1 Turn off the instrument and disconnect the power cord from the wall socket.

2 Wipe the surface with a damp cloth. Wipe off stains using a mild cleaning
agent or 20% ethanol. Wipe off any excess.

3 Remove the top and bottom tray for cleaning. Put them back once they are
cleaned.
4 Let the instrument dry completely before using it.
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7.2  Perform system Cleaning-In-Place (CIP)

Introduction
The System CIP method is used to clean the flow path.

WARNING

Explosion hazard due to leakage of flammable liquid. Make
sure thereis noleakage in the flow path of the instrument during
the cleaning with a flammable liquid, such as ethanol. Carefully
inspect the flow path for leakage, including the waste tubing and
tighten any connectors if necessary.

WARNING

Hazardous biological agents during run. When using
hazardous biological agents, perform a system cleaning to flush
the entire system tubing with storage solution (e.g. NaOH) followed
by a neutral buffer and finally distilled water, before service and
maintenance.

CAUTION

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

Tip: If hazardous chemicals are used for system or column cleaning, wash the
system or columns with a neutral solution in the last phase or step of the
system CIP method.

Maintenance interval

Perform a system CIP when required, for example between runs where different
samples are used. This isimportant to prevent cross-contamination and bacterial
growthin the instrument.

Required material

The following materials are required:

* Appropriate cleaning solutions (1 M NaOH, 0.1 M NaCl, buffer solution, and distilled
water).
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* Syringe, 25to 30 mL

Create a System CIP method

The default System CIP method comprises of phases that cleans the system with
water, 1 M NaOH, 0.1 M NaCl, and buffer. Default inlets are B, C, Sample, and A, respec-
tively. The inlets used can be changed in each phase. Follow the steps below to create a
System CIP method.

Note:

Step

The pH valve and the pH electrode are not included in the System CIP
method. For information about cleaning of the pH valve and the pH elec-
trode, refer to the AKTA go User Manual.

Action

Inthe Method Editor module, click the Create New Method button.

=
—

e
Inthe New Method dialog, select System and in the Predefined Method
drop-down list select System CIP. Click OK.
Result:

A System CIP method is opened, comprising the Method Settings phase
and four System CIP phases. Each System CIP phase uses one cleaning
solution.

Method Settings

System CIP - Water

v

System CIP - 1 M NaOH

v

System CIP - 0.1 M NaCl

v

System CIP - Buffer

If applicable, add additional System CIP phases to the method by dragging
and dropping them from the Phase Library.

Click the Save button.

Inthe Save As dialog, select a target folder, enter the Name for the method,
select a System from the list, and click Save.
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7.2 Perform system Cleaning-In-Place (CIP)

Perform a System CIP

Follow the steps below to run a System CIP method.

Step

Action

1

Remove the column tubing and connect tubing between the Col port on the
injection valve and the UV monitor.

Note:

If you have a column valve, connect bypass tubing to all column positions.

Prepare cleaning solutions and immerse the selected inlet tubing in the
solutions.

Note:
The default solutions to use are buffer for inlet A, water for inlet B, T M NaOH
for inlet C, and 0.1 M NaCl for the Sample inlet.

Inthe System Control module, select the System CIP method created
above, and startthe run.

For complete cleaning of the flow path, clean the manual injection port of
the injection valve manually, see the instructions below.

Clean the syringe port of the injection

valve

Follow the steps below to manually clean the syringe port and the sample loop.

Step

Action

1

Inthe Process Picture make sure that the injection valve is in position
Load.

Note:

Load is the default position for the valve.

Connect a suitable sample loop to the injection valve ports LoopF (fill) and
LoopE (empty).

Note:

Do not use a Superloop when cleaning the Injection valve.

Make sure there is waste tubing connected to the injection valve port W2
and W1 and that they are secured in a waste container.
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7 Maintenance
7.2 Perform system Cleaning-In-Place (CIP)

Step Action

4 Fill a syringe with approximately 10 mL of an appropriate cleaning solution
(1 M NaOH or buffer solution). Connect the syringe to injection valve port
Syr, and inject the cleaning solution.

5 Fill a syringe with distilled water. Connect the syringe to injection valve port
Syr, and inject the distilled water.

AKTA go Operating Instructions 29360951 AE 98



7 Maintenance
7.3 Replace pumprinsing liquid

7.3  Replace pump rinsing liquid

Replace pumprinsing liquid once a week if you are using 20% ethanol and daily if you
are using an aqueous buffer. For instructions, see Section 4.2.3 Prepare the pump
rinsing system, on page 50.
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7.4 Replace the mainfuses

7.4  Replace the mainfuses

WARNING

Disconnect power. Always disconnect power from the instru-
ment before replacing fuses.

WARNING

For continued protection from fire hazard, replace only with same
type and rating of fuse.

WARNING

If a fuse requires repeated replacement, do not continue to use the
instrument. Contact an authorized service engineer.

Required tools

Dimension

Flat screwdriver 2to3mm

Procedure

Follow the instructions below to replace the fuses.

Note: There are two identical fuses at the mains power inlet. Replace both fuses
evenifonly one is blown.

Step Action

1 Turn off the instrument.

2 Disconnect the power cord from the power inlet.
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7.4 Replace the mainfuses

Step Action

3 Use a small flat-bladed screwdriver to prise open the fuse holder cover on
the powerinlet.

4 Pullthe fuse holder out of the mains connector panel by hand.
5 Remove the fuses from the fuse holder.

6 Fit new fuses with size 5x 20 mm and rating T4AL 250 V.

7 Replace the fuse holder in the power inlet.

NOTICE
e When replacing fuses, make sure that the fuse holder is

pushed fully into position.

8 Reconnect the power cord.
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8 Troubleshooting

About this chapter

8 Troubleshooting

This chapter provides a list of the most commonly encountered problems that might
occur when operating AKTA go. For a more comprehensive list and a more detailed
description of the actions to take, refer to AKTA go User Manual.

Problem

Spikeinthe UV
signal

‘ Possible cause

The Flow restrictor
has beenremoved
afterthe UV cell

‘ Corrective action

Replace the Flow restrictor back
in the flow path after the Conduc-
tivity monitor

Thereisairinthe
system

Prime theinlets and purge the
pump, see Section 5.2 Prime inlets
and purge pump heads, on page 66

Unstable conduc-
tivity signal

Thereisairin the pump

Prime the inlets and purge the
pump, see Section 5.2 Prime inlets
and purge pump heads, on page 66

Unstable pres-
sure

Thereisairin the pump

Prime theinlets and purge the
pump, see Section 5.2 Prime inlets
and purge pump heads, on page 66

Pressure alarm
issued

The pressureis too
high, possibly due to
running the system ata
flow rate thatis too
high for the column
used

Lower the flow rate

Thereisakinkinthe
tubing, overtightened
tubing connections, or
precipitationin the
flow path

Replace the tubing. If replacement
of tubing does not fix the problem,
refer to the AKTA go User Manual,
to continue troubleshooting
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8 Troubleshooting

Problem ‘ Possible cause ‘ Corrective action

Difficulty IPaddresses areon Make sure the instrument IP
connectingtothe | differentsubnets address and the computer IP
system address are on the same subnet,

refer to UNICORN Administration
and Technical manual. The instru-
ment IP address can be seen on the
instrument control panel when the
instrument is powered on but does
not have connection to UNICORN.

UNICORN instrument Restart the computer
serveris not started

Thetextin Scalinginthe Windows | Setthe zoom levelin the Windows
UNICORNislarge | operating system has operating system to 100% and
and cannot be been changed restart the computer

read becauseitis

truncated

System errorreport

When you request troubleshooting assistance from Cytiva, you should generate a
System error report (system error report) and submit it to your service representa-
tive.

Follow the instructions below to generate a System error report.

Step Action

1 Select System —~Create System Error Reportin the System Control
module.

Users with sufficient access rights can also create a System errorreport
from the Administration module.

2 Step through the report wizard using the Next and Back buttons. Provide
information as requested at each step. Add results, methods and logs as
appropriate.

3 Save thereportin the default folder. The report is saved as a zip file with the
name Report_ YYYYMMDDnn.zip.

4 Submit thefile to your Cytiva service representative.

Note:
The file may be large (> 15 Mb).
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9 Reference information

9 Reference information

About this chapter

This chapter contains reference information.

In this chapter
Section See page
9.1 System specifications 105
9.2 Chemical resistance specifications 106
9.3 Recycling information 108
9.4 Regulatory information 109
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9.1  System specifications

Technical specifications

System configuration

9 Referenceinformation
9.1 System specifications

Benchtop system, external computer

Flow rate range

0.01to 25 mL/min

Pressurerange

0to5MPa (0to 50 bar)

Control system

AKTA go 1.0 UNICORN 7.4 or later version
AKTA go 2.0 UNICORN 7.6 or later version
AKTA go 3.0 UNICORN 7.6 or later version

Connection between PC and instrument

Ethernet

Dimensions (width x height x depth)

335x482 x 464 mm

(depth without tray 451 mm, depth without
modules 380 mm)

Weight (excluding computer, columns, buffer 27kg
bottles)
Supply voltage 100to 240 V~autorange

Maximum voltage fluctuation

+ 10% from the nominal voltage

Frequency 50/60 Hz

Power consumption Rated max 300 VA'
Max with all options 150 W2
Typical 100 W

Power-save <20 W

Fuserating T4AL250V
Enclosure protective class IP21
Acoustic noise level <60 dB(A)

! AKTA go can deliver 300 VA,
2 AKTA go equipped with all options consume 150 W.

Battery information

Theinstrument version with Real-Time Unit contains a lithium backup battery. The
battery cannot be replaced by the user.
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9.2 Chemical resistance specifications

9.2 Chemical resistance specifications

Introduction

This section provides detailed information about chemical resistance of the AKTA go
instrument to some common aggressive chemicals used in liquid chromatography. For
information regarding chemicals not listed in this section, contact your Cytiva repre-

sentative.

Note: Refer to Safety Data Sheets (SDS) for information regarding characteristics,
human and environmental risks and preventive measures for chemicals
used. Make sure that you have the SDS available from your chemical distrib-
utor and/or databases on the internet.

Considerations

The information in this section applies to the AKTA go flow path. After using organic
solvents, restore the system in distilled water (e.g. overnight) or storage solution (20%
ethanol or 2% benzyl alcohol) as soon as possible. To spare flow path material, do not
leave it exposed to these chemicals more than required for the chromatographic runs.
The definition for long-term use is approximately 8 hours/day, 5 days/week. Short-term
use is defined as less than 2 hours.

Recommended solutions for the pump rinsing system are aqueous buffers or 20%
ethanol. Do not use other chemicals in the pump rinsing system.

Chemical resistance, long-term use

The following chemicals are suitable for continuous (long-term) use.

Chemical Concentration CASno

Aqueous buffers, pH2to 12 N/A N/A N/A
Acetone 10% 67-64-1 200-662-2
Acetonitrile 83% 75-05-8 200-835-2
Ammonia 30% 7664-41-7 231-635-3
Ammonium chloride 2M 12125-02-9 | 235-186-4
Ammonium sulfate 3M 7783-20-2 231-984-1
Arginine 2M 74-79-3 200-811-1
Benzyl alcohol’ 2% 100-51-6 202-859-9
Dimethyl sulfoxide (DMSO) 5% 67-68-5 200-664-3
Dithioerythritol (DTE) 100 mM 6892-68-8 229-998-8
Dithiothreitol (DTT) 100 mM 3483-12-3 222-468-7
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9.2 Chemical resistance specifications

Chemical Concentration CASno

Ethanol’ 20% 75-08-1 200-837-3
Ethylene glycol 50% 107-21-1 203-473-3
Ethylenediaminetetraacetic 100 mM 60-00-4 200-449-4
acid (EDTA)

Glycerol 50% 56-81-5 200-289-5
Guanidinium hydrochloride 6M 50-01-1 200-002-3
Mercaptoethanol 20mM 37482-11-4 | 253-523-3
Phosphoric acid 0.1M 7664-38-2 231-633-2
Potassium chloride 4M 7447-40-7 231-211-8
Sodium dodecyl sulfate (SDS) 1% 151-21-3 205-788-1
Sodium hydroxide 0.01M 1310-73-2 215-185-5
Tween 20 1% 9005-64-5 500-018-3
Urea 8M 57-13-6 200-315-5

N

Suitable storage solution

Chemical resistance, short-term use
The following chemicals are suitable for up to 2 h contact time at room temperature.

Chemical Concentration CASno

Acetic acid 70% 75-05-8 200-835-2
Decon 90 10% N/A N/A
Ethanol 100% 75-08-1 200-837-3
Hydrochloric acid 01 M 7647-01-0 231-595-7
Isopropanol 100% 67-63-0 200-661-7
Methanol 100% 67-56-1 200-659-6
Sodium hydroxide 2M 1310-73-2 215-185-5
Sodium hydroxide/ethanol 1M/40% N/A N/A
Sodium chloride 4M 7647-14-5 231-598-3
Sodium hypochlorite 10% 7681-52-9 231-668-3
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9.3 Recycling information

Introduction

This section contains information about the decommissioning of the product.

CAUTION

Always use appropriate personal protective equipment when
decommissioning the equipment.

Decontamination

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

Disposal of the product

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

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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9.4  Regulatoryinformation

Introduction

This section lists the regulations and standards that apply to the product. Your system
is marked or listed according to the applicable regulatory requirements for your region.
Local language translations are only provided according to regulatory requirements.

In this section
Section See page
9.4.1 Contactinformation 110
94.2 European Union and European Economic Area 111
9.4.3 Great Britain 112
9.4.4 Eurasian Economic Union (EBpa3nincknin sSKOHOMUYECKUI 113
CO103)
9.4.5 North America 115
9.4.6 General regulatory statements 116
9.4.7 South Korea 117
9.4.8 China 118
9.4.9 Health and Safety Declaration Form 121
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9.4.1 Contactinformation

9.4.1 Contactinformation

Contactinformation for support

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

Manufacturing information
The table below summarizes the required manufacturing information.

Requirement ‘ Information

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

Sweden

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

9.4.2 European Union and European Economic Area

Introduction

This section describes regulatory information for the European Union and European
Economic Area that applies to the 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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9.4.3 GreatBritain

9.4.3 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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9.4.4 Eurasian Economic Union (EBpa3uiickuu
3KOHOMMYECKUMN COL03)

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 npousBoauTene n
uMnopTepe
B cneaytowen Tabnvue NpuBoaMTCA CBOAHAA MHGOPMALMA O MPoM3BoaUTENE U

MMMOpPTEPE, COrNacHoO TPeboBaHUsIM TEXHUYECKMX pernaMeHToB TaMOXXEHHOMO COo3a
1 (nnun) EBpasminckoro 3KOHOMMYECKOro Coto3a.
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9.4.4 Eurasian Economic Union (EBpasuniicKnin 3KOHOMUYECKHMIA COO3)

Tpe6oBaHue ‘ UHPopmauusa

HanmeHoBaHwe, agpec v HoMep
TenedoHa nponsBoanTeNa

CM. MHpopmaLmio 06 M3roToBAEHUN

MMnopTep u/van nuuo ans
noslydeHuns nHpopMaLmm 06
umropTepe

000 "Uutmea PyC"
109004, r. MockBa

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 of06pPEHO ANA UCNOAb30BaHUA Ha PbIHKaXxX
rocyfapcTB-4sieHOB TaMOXXEHHOr 0 coto3a EBpasuninckoro
3KOHOMMWYECKOro cotosa
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9.4.5 North America

Introduction

This section describes the information that applies to the product in the USA and
Canada.

FCC compliance

This device complies with part 15 of the FCC Rules. Operation is subject to the following
two conditions: (1) This device may not cause harmful interference, and (2) this device
must accept any interference received, including interference that may cause unde-
sired operation.

Note: The user is cautioned that any changes or modifications not expressly
approved by Cytiva could void the user’s authority to operate the equip-
ment.

This equipment has been tested and found to comply with the limits for a Class A digital
device, pursuant to part 15 of the FCC Rules. These limits are designed to provide
reasonable protection against harmful interference when the equipment is operated in
acommercial environment. This equipment generates, uses, and can radiate radio
frequency energy and, if not installed and used in accordance with the instruction
manual, may cause harmful interference to radio communications. Operation of this
equipmentinaresidential areais likely to cause harmful interference in which case the
user will be required to correct the interference at his own expense.
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9.4.6 General regulatory statements

Introduction

This section shows regulatory statements that are applicable to more than one
geographical region.

EMC emission, CISPR 11: Group 1,
Class Astatement

NOTICE
c This equipment is not intended for use in residential environments

and may not provide adequate protection to radio receptionin
such environments.
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9.4.7 South Korea

Introduction

9 Referenceinformation
9.4 Regulatoryinformation
9.4.7 South Korea

This section describes the regulatory information to comply with the Korean technical

regulations.

Compliance statement

NOTICE

&

Class A equipment (equipment for business use).

This equipment has been evaluated for its suitability for useina

business environment.

When used in aresidential environment, there is a concern of radio
interference.

FoALE

e AZ 717 (R 8 YSS L 7IRHRH)
01717/ UF SEHBHMAISE SHoZ M HEIIE Y
2717
EMIME8 #ZoM AL 5HE B Mutzhdo| {7t A&
Lick.
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9.4.8 China

This section describes the information that applies to the productin China.

BEEYFF (DoHS)

Declaration of Hazardous Substances

(DoHS)
BHE SUT11364-2014 (B TS mBEWRRFEAIFAER) HREWOT
BXERZFHFENER.
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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9.4.8 China

B F {557 m T AR BIAR S B EA

Explanation of Pollution Control

Label

ID)

ZiEERAAE REEBE P ENE GB/T26572 (BFES= TP REAYRN
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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9.4.8 China

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
(cr(vi) (PBDE)

29375260 X 0 0 0 0 0

0: RNZAEVMREZDBHIEERM B EEETE GBIT26572 MEH

REZERIT,
X: RFZAEVWRELSEZBHONE-GRBHHSEBH GB/T26572
MEMNREBER,

o WRAIIBENRANAEREHNRESR.
0: Indicates that this hazardous substance contained in all of the homogeneous

materials for this part is below the limit requirement in GB/T 26572.

X: Indicatesthat this hazardous substance contained in at least one of the
homogeneous materials used for this part is above the limit requirementin
GB/T 26572

. Datalisted in the table represents best information available at the time of
publication.
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9.4.9 Health and Safety Declaration Form

On ssite service

o cytiva On Site Service Health &

Safety Declaration Form

‘ Service Ticket #: ‘

To make the mutual protection and safety of Cytiva service personnel and our customers, all equipment and work areas must be
clean and free of any hazardous contaminants before a Service Engineer starts a repair. To avoid delays in the servicing of your
equipment, complete this checklist and present it to the Service Engineer upon arrival. Equipment and/or work areas

not sufficiently cleaned, accessible and safe for an engineer may lead to delays in servicing the equipment and could be subject to
additional charges.

Review the actions below and answer “Yes" or “No".

Provide explanation for any “No” answers in box below.

Instrument has been cleaned of hazardous substances.

Rinse tubing or piping, wipe down scanner surfaces, or otherwise make sure removal of any dangerous residue.|
Make sure the area around the instrument is clean. If radioactivity has been used, perform a wipe test or other
suitable survey.

Adequate space and clearance is provided to allow safe access for instrument service, repair or
installation. In some cases this may require customer to move equipment from normal operating location
prior to Cytiva arrival.

Ci bles, such as col or gels, have been removed or isolated from the instrument and from
any area that may impede access to the instrument.

All buffer / waste vessels are labeled.

OlO|O| O
OlO|O| O

Excess iners have been r from the area to provide access.
Provide
explanation
for any “No”
answers here:
Equipment type / Product No: Serial No:

| hereby confirm that the equipment specified above has been cleaned to remove any hazardous substances and that the area
has been made safe and accessible.

Name: Company or institution:
Position or

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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AKTA go system, 105
specifications, 705
Ambient environment, 39

Cc

CE 111
conformity, 777
marking, 7717
CIP, 95
system CIP, 95
Connect system units, 45
Connector ports, 46
placement, 46

D

Delivery, 34
box, 34
Dimensions, 37
instrument, 37
Documentation, 8

E

Emergency, 16
procedures, 16
Environmental conditions, 39

F

FCC compliance, 115
Fuse, 100
replace, 100

Important user information, 5
Inlet tubing, 66
primeinlet tubing, 66
primeinlets, 66
Installation, 44, 54
hardware, 44
software, 54
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Instrument control panel, 20,21
statusindications, 27

Instrument overview, 79, 20
exterior design, 19
instrument control panel, 20

L

Logon, 59
UNICORN, 59

M

Maintenance, 93-95

CIP, 95

clean theinstrument, 94
Manufacturing information, 770

N

Notes and tips, 6

(o)

Onsite service, 121

P

Prepare sample for loading, 84, 85
using asample loop, 84
using the pump, 85

Prepare the system, 48, 59, 66
primeinlets, 66
purge system pumps, 66
start UNICORN, 59
waste tubing, 48

Prime inlet tubing, 66

Procedures afterrun, 90-92
column CIP, 90
columnstorage, 97
shutting down, 92
systemstorage, 917

Procedures after the run, 90
create CIP method, 90

Productreturn or servicing, 122

Pump, 66
purge system pump, 66

123



Pump piston rinsing system, 50
illustration, 50
prime, 50
Pumps, 66
purge system pumps, 66
Purpose of this manual, 6

R

Recycling information, 708
decontamination, 708
disposal of electrical compo-
nents, 708
recycling of hazardous
substances, 108

Reference information, 705
system specifications, 105

Regulatory information, 709

Run amethod, 80,87,86-88
createamethod, 87
evaluatetherun, 88
monitor/interact with the
run, 87
startamethodrun, 86

S

Safety notices, 17
Safety precautions, 77
introduction, 77
Software, 28
software modules, 28
Storage, 34
System Control, 29
user interface, 29
System Control module, 30
icons, 30
System recommendations, 42
computer specifications, 42

T

Technical specifications, 705
system specifications, 105

Troubleshooting, 702

Typographical conventions, 6

U

UK, 7172
conformity, 772
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UKCA, 112

marking, 112

UNICORN, 28, 59,60

w

connect to system, 60
logon, 59

software modules, 28
start, 59

Waste tubing, 48

prepare, 48
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