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1 Introduction

1 Introduction

Purpose of the User Manual

The User Manual provides you with instructions and information to run the AKTA pure system. It also
includes relevant guidance for practical handling and maintenance of instrument components.

In this chapter
This chapter contains the following sections:

Section See page
1.1 Important user information 7
1.2 AKTA pure overview 9
1.3 AKTA pure user documentation 11
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1.1 Important user information

Read this before operating
AKTA pure

All users must read the entire AKTA pure Operating Instructions before installing, operating, or

maintaining the instrument. Always keep the AKTA pure Operating Instructions at hand when operating
AKTA pure.

Do not operate AKTA pure in any other way than described in the user documentation. If you do, you

may be exposed to hazards that can lead to personal injury and you may cause damage to the
equipment.

Intended use

AKTA pure is intended for purification of bio-molecules, in particular proteins, for research purposes
by trained laboratory staff members in research laboratories.

AKTA pure shall not be used in any clinical procedures, or for diagnostic purposes.

Prerequisites
In order to operate the system according to the intended purpose, it is important that:

* you have a general understanding of how the computer and the Microsoft® Windows® operating
system work.

¢ you understand the concepts of liquid chromatography.
 you have read and understood the Safety instructions chapter in AKTA pure Operating Instructions.

* qauser account has been created according to UNICORN™ Administration and Technical Manual.

Safety notices

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 result in death
or serious injury. It is important not to proceed until all stated conditions are met
and clearly understood.

AKTA pure User Manual 29119969 AC 7



1 Introduction
1.1 Important user information

CAUTION

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

NOTICE
e NOTICE indicates instructions that must be followed to avoid damage to the product
or other equipment.

Notes and tips

Note: A Note s 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 procedures.
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1.2 AKTA pure overview

Introduction

AKTA pure is intended for purification of bio-molecules, in particular proteins, for research purposes
by trained laboratory staff members in research laboratories.

This section gives an overview of the AKTA pure instrument and the UNICORN software. For detailed
information about UNICORN, see the UNICORN manuals listed in UNICORN user documentation, on
page 12. For detailed information about the instrument, see Chapter 2 The AKTA pure instrument, on
page 13.

Main features

The main features of AKTA pure are listed below.

* AKTA pure is a flexible system that allows the user to configure both hardware and software to
meet many purification needs.

¢ Theinstrument can be easily extended with additional valves, detectors and fraction collectors.

e There are alarge number of different hardware modules to choose from. The user can adjust, for
example, the number of columns, inlets, outlets and detectors and choose between different ways
to apply and collect samples.

e Purification and maintenance methods are easily created using predefined methods and method
phases. A method phase refers to a specific step/part in the method, such as column wash or elution.
Method phases are described in Phase Properties and are displayed graphically in a method outline.
This makes methods and phases easy to understand and edit.

* AKTA pure is controlled by the UNICORN software: a complete package for control, supervision and
evaluation of chromatography instruments and purification runs.

* UNICORN has different software licence options, such as Design of Experiments (DoE) and Column
logbook, to further add user support.

UNICORN modules overview

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

Main functions

Administration Perform user and system setup, system log and database adminis-
tration.
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Module Main functions

10

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 relevant steps
¢ Line-by-line text editing

The interface provides easy viewing and editing of run properties.

System Control

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

Evaluation

Open results, evaluate runs and create reports.

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

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

When working with the modules Administration, Method Editor, System Control and Evaluation it is
possible to access descriptions of the active window by pressing the F1 key. This can be especially

helpful when editing methods
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1.3 AKTA pure user documentation

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

User documentation

The user documentation listed in the table below is delivered with AKTA pure. It is also available on the
user documentation CD.

Document Main contents

AKTA pure Operating Instructions Instructions needed to install, operate and maintain AKTA
pure in a safe way.

Fraction collector F9-C and F9-R Instructions needed to install, operate and maintain Fraction
Operating Instructions collectors F9-C and F9-R in a safe way.

Sample pump S9 and S9H Operating | Instructions needed to install, operate and maintain Sample
Instructions pump S9 and S9H in a safe way.

AKTA pure User Manual Detailed instrument and module descriptions and instruc-
tions on how to run, maintain and troubleshoot the system.

AKTA pure User Manual 29119969 AC 11



1 Introduction
1.3 AKTA pure user documentation

UNICORN user documentation

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

Documentation Main contents

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

Getting started with Evaluation |« Video clips showing common workflows in the Evaluation

Note: module.
Available in UNICORN 7.0 and lat- | = Overview of features of the Evaluation module.
er.
UNICORN Method Manual?  Overview and detailed descriptions of the method creation
features in UNICORN.
¢ Workflow descriptions for common operations.
UNICORN Adminisltrotion and  Overview and detailed description of network setup and
Technical Manual complete software installation.
e Administration of UNICORN and the UNICORN database.
UNICORN Evaluation Manual*  Overview and detailed descriptions of the Evaluation Classic

module in UNICORN.

¢ Description of the evaluation algorithms used in UNICORN.

UNICORN System Control Manual® | « Overview and detailed description of the system control
features in UNICORN.

¢ Includes general operation, system settings and instructions
on how to perform a run.

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

Additional literature

For practical tips on chromatography, refer to AKTA Laboratory-scale: Chromatography Systems Instru-
ment Management Handbook (product code 29010831).
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2 The AKTA pure instrument

About this chapter

This chapter provides an overview of the AKTA pure instrument. It also describes the internal instrument
components and how these are installed in the instrument.

In this chapter
This chapter contains the following sections:

Section See page
2.1 Overview illustrations 14
2.2 Liquid flow path 25
2.3 Instrument control panel 27
2.4 Instrument modules 32
2.5 Installation of internal modules 76
2.6 Accessories 79
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2.1 Overview illustrations

Introduction
This section provides an overview of the system and its available modules.

Core module configurations

AKTA pure is available with two core module configurations, one for flow rates up to 25 ml/min and
one for flow rates up to 150 ml/min. In this manual they are referred to as AKTA pure 25 (25 ml/min)
and AKTA pure 150 (150 ml/min).

Illustrations of the main parts of the instrument
The illustrations below show the location of the main parts of the instrument.

Part Function

1 Wet sides

2 Buffer tray

3 Holder rails

4 Instrument control panel
5 Power switch

6 Ventilation panel

14 AKTA pure User Manual 29119969 AC
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2.1 Overview illustrations

Example of a typical configuration of the wet side
A typical configuration of AKTA pure is illustrated below.

Part ‘ Function

1 Multi-module panel
2 Inlet valve

3 Pump rinsing liquid tube
4 System pump B

5 Pressure monitor

6 System pump A

7 Mixer

8 Outlet valve

9 Injection valve

10 Conductivity monitor
11 Column valve

12 UV monitor

AKTA pure User Manual 29119969 AC 15
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2.1 Overview illustrations

Available modules

The modular design allows the user to customize AKTA pure in multiple ways. The system is always
delivered with the core modules of the selected configuration, but optional modules may be added to
the flow path.

The table below lists the available modules forAKTA pure 25 and AKTA pure 150. Core modules are in-
dicated with an asterisk (*).

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

Module Label in
AKTA pure 25 AKTA pure 150
System pump A* P9 A P9H A
System pump B* P9 B P9H B
Pressure monitor* R9 R9
Mixer* M9 M9
Injection valve* V9-Inj V9H-Inj
Inlet valve A Vo-1A V9H-IA
Inlet valve B Vo-IB V9H-IB
Inlet valve AB V9-1AB V9H-IAB
Inlet valve IX V9-I1X VIH-IX
Sample inlet valve V9-IS V9H-IS
Mixer valve V9-M V9H-M
Loop valve V9-L VIH-L
Column valves V9-Cs V9H-Cs
V9-C VI9H-C
V9-C2 VI9H-C2
pH valve V9-pH V9H-pH
Outlet valves V9-0 V9H-0
V9-Os V9H-Os
Versatile valve Vo-V VI9H-V

16 AKTA pure User Manual 29119969 AC
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Module Label in
AKTA pure 25 AKTA pure 150
UV monitors u9-L uo-L
U9-M U9-M
Conductivity monitor (o] (o1}
External air sensor L9-1.5 L9-1.5
L9-1.2 L9-1.2
Fraction collectors F9-C F9-C
F9-R F9-R
1/O-box E9 E9
Sample pump S9 S9H

lllustration convention

In the valve illustrations below, the following convention is used to point out the location of the ports
on the valve head. Loop valve V9-L is used as an example.

=

¢ Ports located on the valve head rim are indicated outside the black
ring (e.g., 1E, 2E, etc.).

| ¢ Ports located on the pivot part of the valve head are indicated on
| the inside of the black ring (e.g., 3E and 3F).

|

|

|
|
| e Ports located on the valve head front are indicated by an arrow
|

. .g., Eand F).
//j (e.g., Eand F)

Core modules

Core module ‘ Description

System pump P9 A or P9H A A high precision pump, which delivers buffer or sample in purification runs.
P — W& " For further information, refer to Section 2.4.1 System pumps, on page 33.
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Core module Description

System pump P9 B or P9H B A high precision pump, which delivers buffer in purification runs.

For further information, refer to Section 2.4.1 System pumps, on page 33.

Reads the system pressure after System pump A and System pump B.
For further information, refer to Section 2.4.12 Pressure monitors, on page 67.

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

Three Mixer chambers are available for AKTA pure 25, their volumes are: 0.6
ml, 1.4 ml (mounted at delivery) and 5 ml.

Three Mixer chambers are available for AKTA pure 150. Their volumes are:
1.4 ml (mounted at delivery), 5 ml (included in delivery), and 15 ml.

CAUTION
Risk of explosion. Do not use Mixer chamber 15 ml with

an AKTA pure 25 system configuration. The maximum
pressure for Mixer chamber 15 mlis 5 MPa.

For further information, refer to Section 2.4.2 Mixer, on page 37.

Injection valve V9-Inj or VOH-Inj Directs sample onto the column.
(7 ) For further information, refer to Section 2.4.6 Injection valve, on page 49.
V9-Inj )
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Optional modules

Module ‘ Description

Inlet valve V9-1A or VOH-IA

2 The AKTA pure instrument
2.1 Overview illustrations

Inlet valve for System pump A with seven inlet ports and integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 39.

Inlet valve for System pump B with seven inlet ports and integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 39.

Inlet valve with two A inlet ports and two B inlet ports. No integrated air
sensor.

For further information, refer to Section 2.4.4 Inlet valves, on page 39.

Inlet valve with eight inlet ports (seven sample inlets and one buffer inlet)
and integrated air sensor. The Sample inlet valve requires an external Sample
pump module.

For further information, refer to Section 2.4.4 Inlet valves, on page 39.

AKTA pure User Manual 29119969 AC
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2.1 Overview illustrations

Module Description

Inlet valve V9-1X or VOH-IX

Inlet valve with eight inlet ports. No integrated air sensor.
For further information, refer to Section 2.4.4 Inlet valves, on page 39.

Directs the flow to the Injection valve, bypassing the Mixer, or to the Injection
valve via the Mixer.

For further information, refer to Section 2.4.5 Mixer valve, on page 46.

Enables the use of up to five loops connected to the instrument.
For further information, refer to Section 2.4.7 Loop valve, on page 52.

Column valve V9-C or V9H-C
and V9-C2 or V9H-C2

20

V9-C or V9H-C can connect up to five columns to the instrument. Up to ten
columns can be connected by installing the optional column valves V9-C2
or VOH-C2.

The column valves direct the flow to one column at a time and feature two
integrated pressure sensors.

The valves allow the user to choose flow direction through the column, or
to bypass the column.

For further information, refer to Section 2.4.8 Column valves, on page 55.
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2.1 Overview illustrations

Module ‘ Description

Column valve V9-Cs or V9H-Cs

A

Connects a single column to the instrument.

Allows the user to chose flow direction through the column, or to bypass the
column.

For further information, refer to Section 2.4.8 Column valves, on page 55.

pH valve V9-pH or VOH-pH
A)

Enables the pH electrode to be included in the flow path or bypassed during
arun. The pH electrode may be calibrated when installed in the pH valve.

For further information, refer to Section 2.4.10 pH valve, on page 60.

Directs the flow to the Fraction collector, Fraction collector 2 (out 10), any
of the ten outlet ports, or waste.

For further information, refer to Section 2.4.11 Outlet valves, on page 64.

Outlet valve V9-Os or VOH-Os

{_/r%/IQ-Os n | “

Directs the flow to the Fraction collector, Fraction collector 2, the outlet port,
or waste.

For further information, refer to Section 2.4.11 Outlet valves, on page 64.
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Module Description

Versatile valve V9-V or VOH-V

A 4-port, 4-position valve, which can be used when adding extra features
to the flow path.

For further information, refer to Section 2.4.9 Versatile valve, on page 59.

Measures the UV absorbance at a fixed wavelength of 280 nm.
For further information, refer to Section 2.4.13 UV monitors, on page 69.

UV monitor U9-M

Measures the UV/Vis absorbance at up to three wavelengths simultaneously
in the range 190-700 nm.

For further information, refer to Section 2.4.13 UV monitors, on page 69.

Measures the conductivity of buffers and eluted proteins.

For further information, refer to Section 2.4.14 Conductivity monitor, on
page 72.
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Module ‘ Description

External air sensor L9-1.5 or L9-1.2

Prevents air from being introduced into the flow path.
For further information, refer to Section 3.1 External air sensors, on page 87.

Flexible fraction collector that can collect up to 576 fractions.

Up to two fraction collectors can be connected at the same time, of which
only one (the primary) can be a Fraction collector F9-C.

For further information, refer to Section 3.2 Fraction collector F9-C, on page 89.

Fraction collector F9-R

Round fraction collector that can collect up to 175 fractions.
Up to two fraction collectors can be connected at the same time.

For further information, refer to Section 3.3 Fraction collector FO9-R, on
page 103.

I/O-box E9

Receives analog or digital signals from, or transfers analog or digital signals
to, external equipment that has been incorporated in the system.

For further information, refer to Section 3.5 I/0O-box E9, on page 111.
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Module Description

Sample pump S9 or S9H A high precision pump with an integrated pressure monitor. The sample
pump delivers buffer or sample in purification runs.

For further information, refer to Section 3.4 Sample pump S9 and S9H, on
page 107.
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2.2 Liquid flow path

Introduction
AKTA pure is a liquid chromatography system with a flexible flow path.
This section provides an overview of the liquid flow path, and its possibilities.

Example of a typical liquid flow path

Theillustration below shows the flow path for a typical system configuration. The individual instrument
modules are presented in the table below. The configuration of the system is defined by the user.

V4 w1 W2

/16W
/Q + >TQ

S
11 13 14 15
12 I

1 Pressure monitor
2 Sample pump
3 Sample inlet valve
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Part Description

4 Inlet valve

5 System pump B

6 System pump A

7 Pressure monitor

8 Mixer

9 Injection valve

10 Sample loop or Superloop
11 Column valve

12 Column

13 UV monitor

14 Conductivity monitor
15 Flow restrictor

16 Outlet valve

17 Fraction collector

W, W1, W2 Waste
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2.3 Instrument control panel

Introduction
This section describes the design and main function of the Instrument control panel B9.

Function of the Instrument control panel

The Instrument control panel shows the current state of the system. The Pause and Continue buttons
can be used to control an ongoing run. It is possible to lock and unlock the Instrument control buttons
from UNICORN.

Location and illustration
The illustration below shows the location and detailed view of the Instrument control panel.

Part Function

1 Power/Communication indicator (white)

2 Continue button with a green light indicator
3 Pause button with an orange light indicator
4 Alarm and error indicator (red)
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Lock/Unlock function

Follow the instruction below to lock or unlock the Pause and Continue buttons of the Instrument
control panel from UNICORN.

Step Action

1 In System Control, select System:Settings.
Result: The System Settings dialog opens.

2 In the System Settings dialog:
¢ Select Advanced:Instrument control panel.
e Select Locked or Unlocked.
e Click OK.

System Settings - Akta Pure (=]

Instructions:

Parameters for Instrument control panel
Fraction collection ~ Mode F

Tubing and Delay volumes B :
Wash settings () Locked @ Unlocked
Watch parameters
= Advanced
Power-save
Pressure control parameters
Constant pressure flow parameters
Max flow during valve tum
Method progressing flow
Sample pump setting i

m

Set Parameters To Strategy Default Values l [ QK ] ’ Cancel

Buttons
The Instrument control panel includes the following buttons:

Part ‘ Function

Resumes instrument operation from the following states:
* Pause

e Wash

e Hold

Pauses the run and stops all pumps.
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Status indications
The light indicators on the Instrument control panel indicate the current status of AKTA pure.
The table below describes the different states that can be displayed.

Display State Description

All light indicators are off. Off The instrument is turned off.

[>]
(]

The Power/Communication indicator | Power-on The instrument has no communication
flashes slowly. with the Instrument server.

The Power/Communication indicator | Connecting The system is starting up.
flashes quickly.

The Power/Communicationindicator = Ready The instrument is ready to use.
displays a constant light.

(>
(]
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Display State Description
Both the Power/Communicationindi- = Run Arun is ongoing.
cator and Continue button display a
constant light.
a—
>
The Power/Communicationindicator | Wash Awash instruction or a pump synchro-
displays a constant light and the Con- nization is ongoing.
tinue button flashes slowly.
Hold Arun has been put on hold.
Both the Power/Communicationindi- | Pause Arun has been paused.

cator and Pause button display a
constant light.

(]
(]

The Power/Communication indicator
displays a constant light. and the
Alarm and error indicator flashes.

(]
(]

Alarms and er-
rors

The system has been paused due to
an alarm. To resume the run, acknowl-
edge the alarm and continue the run
in UNICORN.
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Display

The Power/Communication indicator
displays a pulsating light.

(]
(]

State

Power-save

2 The AKTA pure instrument
2.3 Instrument control panel

Description

The system is in power-saving mode.

All indicators are lit in a wave pattern.

(]
(]

Re-programming

A module is being re-programmed to
be compatible with the current instru-
ment configuration.
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2.4

Instrument modules

Introduction

This section describes the design and main functions of the instrument modules.

In this section

32

This section contains the following subsections:

Section

2.4.1 System pumps
2.4.2 Mixer

2.4.3 Valves, overview
2.4.4 Inlet valves

2.4.5 Mixer valve

2.4.6 Injection valve
2.4.7 Loop valve

2.4.8 Column valves
2.4.9 Versatile valve
2.4.10 pH valve

2.4.11 Outlet valves
2.4.12 Pressure monitors
2.4.13 UV monitors
2.4.14 Conductivity monitor

2.4.15 Flow restrictor

See page
33
37
38
39
46
49
52
55
59
60
64
67
69
72

74
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2.4.1  System pumps

Introduction

This section describes the design and main functions of the system pumps, and also the pump piston
rinsing systems. The system can also be equipped with an external, optional sample pump, see Sec-
tion 3.4 Sample pump S9 and S9H, on page 107.

Function of the system pumps

The AKTA pure instrument is fitted with two high precision system pumps, System pump A and System
pump B. The system pumps can be used individually, or in combination to generate isocratic or gradient
elution in purification methods.

Each pump module consists of two pump heads that work alternately to give a continuous, low pulsation,
liquid delivery. To ensure delivery of correct liquid volume, the pumps must be free from air. Each pump
head is equipped with a purge valve that is used for this purpose. See Section 5.4 Prime inlets and purge
pump heads, on page 160.

The table below contains the operating limits and labels of the system pumps of AKTA pure 25 and
AKTA pure 150, respectively.

Configuration Pump type Flow rate Max. pressure
AKTA pure 25 P9Aand P9 B P9 0.001 - 25 ml/min | 20 MPa

Note:

When running the

Column packing
flow instruction, the
maximum flow rate
is 50 ml/min.

AKTA pure 150 POHA and P9HB | P9H 0.01 - 150 ml/min 5 MPa

Note:

When running the
Column packing
flow instruction, the
maximum flow rate
is 300 mil/min.
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