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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
Section See page
1.1 Important user information 7
12 AKTApure overview 9
1.3 AKTA pure user documentation 11
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1.1 Important userinformation

1.1 Important user information

Read this before operating AKTA
pure

Allusers must read the entire AKTA pure Operating Instructions before instal-
ling, 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.

Ifyou 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 isintended 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 isimportant that:

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

* you have read and understood the Safety instructions chapter in AKTA pure
Operating Instructions .

* auseraccount 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 resultin death or serious injury. Itisimportant not to proceed
until all stated conditions are met and clearly understood.
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1.1 Important user information

CAUTION

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

NOTICE

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

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

dures.
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1.2 AKTA pure overview

Introduction

AKTA pure isintended 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 soft-
ware. For detailed information about UNICORN, see the UNICORN manuals listed in
UNICORN user documentation, on page 11. For detailed information about the instru-
ment, 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.

The instrument can be easily extended with additional valves, detectors and frac-
tion collectors.

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.

Purification and maintenance methods are easily created using predefined
methods and method phases. A method phase refers to a specific step/partin 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.

AKTA pure User Manual 29119969 AD 9
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1.2 AKTA pure overview

UNICORN modules overview

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

following table.

Module Main functions

Administration

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

Method Editor

Create and edit methods using one or a combination of:

* Predefined methods with built-in application support

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

* Line-by-line text editing

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

Openresults, 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 itis 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.

Userdocumentation

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

Document Main contents

AKTA pure Operating Instructions needed to install, operate and maintain

Instructions AKTA pure in a safe way.

Fraction collector F9-C and | Instructions needed to install, operate and maintain

F9-R Operating Instruc- Fraction collectors F9-C and F9-Rin a safe way.

tions

Sample pump S9 and S9H Instructions needed to install, operate and maintain

Operating Instructions Sample pump S9 and S9H in a safe way.

AKTA pure User Manual Detailed instrument and module descriptions and
instructions on how to run, maintain and trouble-
shoot the system.

UNICORN user documentation

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

Documentation Main contents

UNICORN Help Descriptions of UNICORN dialog boxes (available
from the Help menu).
Getting started with * Video clips showing common workflows in the
Evaluation Evaluation module.
Note: e Qverview of features of the Evaluation module.
Available in UNICORN 7.0
and later.
'1~'N|CORN Method Manual | « OQverviewand detailed descriptions of the method
creation featuresin UNICORN.
* Workflow descriptions for common operations.
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1.3 AKTA pure user documentation

Documentation Main contents

UNICORN Administrat1ion * Overview and detailed description of network
and Technical Manual setup and complete software installation.

¢ Administration of UNICORN and the UNICORN
database.

UN|COR1N Evaluation * Overview and detailed descriptions of the
Manual Evaluation Classic module in UNICORN.

* Description of the evaluation algorithms used in
UNICORN.

UN|C0R1N System Control | « OQverview and detailed description of the system
Manual control featuresin UNICORN.

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

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

Additional literature

For practical tips on chromatography, refer to AKTA Laboratory-scale: Chromatog-
raphy Systems Instrument 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.

2 The AKTA pure instrument

In this chapter
Section See page
2.1 Overview illustrations 14
2.2 Liquid flow path 27
2.3 Instrument control panel 29
24 Instrument modules 35
2.5 Installation of internal modules 87
2.6 Accessories 91
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2.1 Overview illustrations

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).

lllustrations 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 AD



2 The AKTA pure instrument
2.1 Overview illustrations

Example of a typical configuration of
the wetside

Atypical configuration of AKTA pure isillustrated below.

Part Function

1 Multi-module panel

2 Inletvalve

3 Pump rinsing liquid tube
4 System pump B

5 Pressure monitor

6 System pump A

7 Mixer

8 Outletvalve

9 Injection valve

10 Conductivity monitor
11 Columnvalve

12 UV monitor
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2 The AKTA pure instrument
2.1 Overviewillustrations

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 for AKTA pure 25 and AKTA pure 150. Core
modules are indicated 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 mi/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 Labelin
AKTA pure 25 AKTA pure 150
System pump A* P9A PO9HA
System pump B* P9B P9HB
Pressure monitor* R9 R9
Mixer* M9 M9
Injection valve* V9-Inj V9H-Inj
Inletvalve A V9-I1A VI9H-IA
Inletvalve B V9-IB V9H-IB
Inlet valve AB V9-1AB V9H-IAB
Inletvalve IX V9-IX V9H-IX
Sampleinletvalve V9-IS VIH-IS
Mixer valve V9-M V9H-M
Loop valve V9-L V9H-L
Columnvalves V9-C V9H-C
V9-Cs V9H-Cs
pH valve V9-pH V9H-pH
Outletvalves V9-0 V9H-O
V9-Os V9H-Os
Versatile valve V9-v V9H-V
UV monitors U9-L Uo-L
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2.1 Overviewillustrations

Module Labelin
AKTA pure 25 AKTA pure 150
u9-M U9-M
Conductivity monitor c9 Cc9
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
1/0-box E9 E9
Sample pump S9 S9H

lllustration convention

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

Core modules

¢ Portslocated onthevalve head rim are indicated
outside the blackring (e.g., 1E, 2E, etc.).

* Portslocated on the pivot part of the valve head are
indicated on the inside of the blackring (e.g., 3E and 3F).

* Portslocated on the valve head front are indicated by

anarrow (e.g., Eand F).

Core module Description

Systempump P9 Aor PO9HA

] J -
=== ;f?;’aTJ

R

A high precision pump, which delivers buffer or sample in purifica-

tionruns.

For further information, refer to Section 2.4.7 System pumps, on

page 36
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2 The AKTA pure instrument
2.1 Overview illustrations

Core module Description

SystempumpP9Bor POHB

Ahigh precision pump, which delivers buffer in purification runs.

For further information, refer to Section 2.4.7 System pumps, on
page 36

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 76.

Mixes the buffers delivered from the system pumps to a homoge-
neous 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 mLwith an AKTA pure 25
system configuration. The maximum pres-
sure for Mixer chamber 15 mLis 5 MPa.

For further information, refer to Section 2.4.2 Mixer, on page 40.
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2 The AKTA pure instrument
2.1 Overviewillustrations

Description

Injection valve V9-Inj, or VOH-
Inj

V9-Inj
LoOpE

Syr

[\
dy°°7

SaP

Directs sample onto the column.

For further information, refer to Section 2.4.6 Injection valve, on
page 54.

Optional modules

Module

Description

Inlet valve V9-1A or VOH-IA

1 L
I{\;KIB—IA :??

o A2

Ag
js)

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

For further information, refer to Section 2.4.4 Inlet valves, on
page 43.

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 43.
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2 The AKTA pure instrument
2.1 Overviewillustrations

Module Description

Inlet valve V9-1AB or VOH-IAB 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 43.

Sampleinlet valve V9-IS or VOH-IS Inlet valve with eight inlet ports (seven sample inlets and one
buffer inlet) and integrated air sensor. The Sample inlet valve

: L requires an external Sample pump module.

(= N ; plpump
For further information, refer to Section 2.4.4 Inlet valves, on
page 43.

o &
! )
@ out J
Inlet valve V9-IX or VOH-IX Inlet valve with eight inlet ports. No integrated air sensor.

| 1 For further information, refer to Section 2.4.4 Inlet valves, on
f‘;@wx :?N page 43.

- L
Ny O J)
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2 The AKTA pure instrument
2.1 Overviewillustrations

Module Description

Mixer valve V9-M or VOH-M

.Wj.

uj

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

For further information, refer to Section 2.4.5 Mixer valve, on
page 51.

Enables the use of up to five loops connected to the instru-
ment.

For further information, refer to Section 2.4.7 Loop valve, on
page 59.

Columnvalve V9-C or VOH-C
andV9-C2 or VOH-C2

V9-C or VOH-C can connect up to five columns to the instru-
ment. Up to ten columns can be connected by installing the
optional columnvalves 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,
onpage 62.

AKTA pure User Manual 29119969 AD
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2 The AKTA pure instrument
2.1 Overview illustrations

Module Description

Columnvalve V9-Cs or VO9H-Cs

Connects asingle 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 62.

pHvalve V9-pH or VOH-pH

P '

Enables the pH electrode to be included in the flow path or
bypassed during a run. 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 68.

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 2.4.77 Outlet valves,
on page 73.

22
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2 The AKTA pure instrument
2.1 Overview illustrations

Module Description

Outlet valve V9-0s or VO9H-Os

%9-05

Frac

=
(7

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,
onpage 73.

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,
onpage67.

Measures the UV absorbance at a fixed wavelength of 280
nm.

For further information, refer to Section 2.4.713 UV monitors,
onpage 79.
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2 The AKTA pure instrument
2.1 Overview illustrations

Module Description

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

Q ™
[Cj For further information, refer to Section 2.4.73 UV monitors,
e on page 79.

Measures the conductivity of buffers and eluted proteins.

For further information, refer to Section 2.4.14 Conductivity
monitor, on page 83.

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 3.7 External air
sensors, on page 101.
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Fraction collector F9-C

2 The AKTA pure instrument
2.1 Overviewillustrations

Module Description

Flexible fraction collector that can collect up to 576 frac-
tions.

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 103.

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 F9-R, on page 117.

I/0-box E9

Receives analog or digital signals from, or transfers analog
or digital signals to, external equipment that has beenincor-
porated in the system.

For further information, refer to Section 3.5 I/0-box E9, on
page 126.
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2 The AKTA pure instrument
2.1 Overview illustrations

Module Description

Sample pump S9 or SOH 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 121.
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2 The AKTA pure instrument
2.2 Liquid flow path

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

The illustration below shows the flow path for a typical system configuration. The indi-
vidual instrument modules are presented in the table below. The configuration of the
system is defined by the user.

6 m‘

AN I o
DAV ¢
Q0

W1 W2

/NN
/

b G
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2 The AKTA pure instrument
2.2 Liquid flow path

Part Description

1 Pressure monitor

2 Sample pump

3 Sampleinletvalve

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 Columnyvalve

12 Column

13 UV monitor

14 Conductivity monitor
15 Flow restrictor

16 Outletvalve

17 Fraction collector

W, W1, Waste

W2
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2 The AKTA pure instrument
2.3 Instrument control panel

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.
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2 The AKTA pure instrument

2.3 Instrument control panel

Power/Communication indicator
(white)

Continue button with a green light indi-
cator

Pause button with an orange light indi-
cator

Alarm and error indicator (red)

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.

Inthe System Settings dialog:

a. Select Advanced —Instrument control panel.

b. Select Locked or Unlocked.

c. Click OK.

| System Seftings - Akta Pure

Instructions

i# Fraction collection

[ Tubing and Delay volumes
[+ Wash settings

# Watch parameters

Iz Advanced
Power-save
Pressure control parameters
Constant pressure flow parameters
Max¢ flow during valve tum

Method progressing flow

Sample pump setting

(@]

(eS|
for Instrument control panel
Mode
1~ Locked @ Urlocked
[ set Par To Sirategy Defautt Values | [ 0K | [ Caneal

Buttons

The Instrument control panel includes the following buttons:

30
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2 The AKTA pure instrument
2.3 Instrument control panel

Part Function
Resumes instrument operation from the following states:

* Pause
e Wash
e Hold

Pauses the run and stops all pumps.

Statusindications

The lightindicators on the Instrument control panel indicate the current status of
AKTApure.

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

Display State Description
Alllightindicators are off. off Theinstrument is
turned off.

[>]
(]

The Power/Communication indi- Power-on Theinstrument has no
cator flashes slowly. communication with
the Instrument server.
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2 The AKTA pure instrument
2.3 Instrument control panel

Display State Description
The Power/Communicationindi- | Connecting The systemis starting
cator flashes quickly. up.

The Power/Communicationindi- | Ready Theinstrumentis ready
cator displays a constant light. touse.
ca—

(>
(]

Both the Power/Communication | Run Arunisongoing.
indicator and Continue button
display a constant light.

—_—
I»

(i1]

The Power/Communication indi- Wash Awash instructionora
cator displays a constant light and pump synchronization
the Continue button flashes isongoing.

slowly.

Hold Arun has been puton
hold.
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2 The AKTA pure instrument
2.3 Instrument control panel

Display State Description
Both the Power/Communication Pause Arun has been paused.
indicator and Pause button display
aconstant light.
L]
The Power/Communicationindi- | Alarmsand The system has been
cator displays a constant light. and errors paused due toanalarm.
the Alarm and error indicator Toresumetherun,
flashes. acknowledge the alarm
and continue therunin
—-_— UNICORN.
The Power/Communication indi- Power-save The systemisin power-

cator displays a pulsating light.

(]
(i1}

saving mode.
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2 The AKTA pure instrument
2.3 Instrument control panel

34

Display

Allindicators arelitinawave
pattern.

(1]
(]

State

Re-program-
ming

Description

A moduleisbeingre-
programmed to be
compatible with the
currentinstrument
configuration.
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2.4 Instrument modules

Introduction

2 The AKTA pure instrument

2.4 Instrument modules

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

In this section
Section See page
241 Systempumps 36
242 Mixer 40
2.43 Valves, overview 42
2.4.4 Inletvalves 43
245 Mixervalve 51
2.4.6 Injectionvalve 54
2.4.7 Loopvalve 59
248 Columnvalves 62
249 Versatilevalve 67
2410 pHvalve 68
2.4.11 Outletvalves 73
2.4.12 Pressure monitors 76
2.4.13 UV monitors 79
2.4.14 Conductivity monitor 83
2.415 Flow restrictor 85
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 Systempumps

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 Section 3.4 Sample pump S9 and S9H, on page 121.

Function of the system pumps

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

Each pump module consists of two pump heads that work alternately to give a contin-
uous, 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 179.

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

Configuration Label Pump Flow rate Max.

type pressure

AKTA pure 25 P9AandP9B | P9 0.001-25 20 MPa
ml/min

Note:

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

AKTA pure 150 P9HA and P9H 0.01-150 5MPa
P9HB ml/min

Note:

When running
the Column
packing flow
instruction, the
maximum flow
rate is 300
ml/min.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 Systempumps

Location and illustration

The illustration below shows the location of System pump A and System pump B,
together with a detailed view of a system pump.

Part Description

1 Purge valve: Used to remove air from the pump
2 Outlet port with check valve
3 Connections to pump piston rinsing system: Tubing is connected

between the pumps and the Pump piston rinsing system tube (6)

4 Inlet port with check valve

5 Pump head: Encapsulates the inner parts of the pump
6 Pump pistonrinsing system tube

7 System pump B

8 System pump A

The pump piston rinsing system

A seal prevents leakage between the pump chamber and the drive mechanism. The
seal is continuously lubricated by the presence of liquid. The pump piston rinsing
system continuously flushes the low pressure chamber behind the piston with alow
flow of 20% ethanol. This prevents any deposition of salts from aqueous buffers on the
pistons and prolongs the working life of the seals.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 Systempumps

The pump piston rinsing system tubing is connected to the rearmost holes on the
pump heads.

Forinstructions on how tofill the rinsing system, see Prime the system pump piston
rinsing system, on page 290.

lllustration of the pump piston
rinsing system

1

2

Description
1 Rinsing system tube holder, top
2 Rinsing system tube
3 Rinsing system tube holder, bottom
4 Outlet tubing
5 Inlet tubing
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.1 Systempumps

System pump rinsing systems flow
path

The illustration below shows the tubing configuration of the pump piston rinsing
system of the system pumps.

1 2
-/
Part Description
1 System pump A
2 System pump B
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.2 Mixer

2.4.2 Mixer

Function of the Mixer

Mixer M9 is located after System pump A and System pump B, and before the Injection
valve. The Mixer is a dynamic mixer for high-performance gradients. It is used to make
sure that the buffers from the System pumps are mixed to give a homogenous buffer
composition.

The Mixer has a built-in filter that prevents particles from reaching the column.

Note: Replace the sealing ring of the mixer with a highly resistant O-ring if the
system is going to be exposed to organic solvents or high concentrations of
organic acids for longer periods of time. Refer to Section 7.8.4 Replace the
O-ring inside the Mixer, on page 356 for how to change the ring.

Location andillustration
Theillustration below shows the location, together with a detailed view of Mixer M9.
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2 The AKTA pure instrument
2.4 Instrument modules

2.4.2 Mixer

1 Outlet
2 Mixer chamber (0.6, 1.4,5 or 15 mL)

CAUTION

Risk of explosion. Do not use Mixer chamber 15

mL with an AKTA pure 25 configuration. The

maximum pressure for Mixer chamber 15 mLis 5

MPa.
3 Inlet
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2 The AKTA pure instrument
2.4 Instrument modules

2.4.3 Valves, overview

2.4.3

Valves, overview

General design and function of rotary

valves

The valves of the AKTA pure instrument allow flexibility in the liquid flow path.

Allvalves used in the AKTA pure instrument are rotary valves. The motorized rotary
valve consists of a Valve connection block with a number of defined bores with chan-
nelstotheinlet and outlet ports of the valve. The Rotary disc, mounted on the motor,
has a number of defined channels. The pattern of channels of the Rotary disc together
with the pattern and location of the ports of the Valve connection block, define the flow
path and function of each type of valve. When the Rotary disc turns, the flow path in the
valve changes.

lllustration of inlet valve components

42

Theillustration below shows the components of a disassembled Inlet valve A or a disas-
sembled Inlet valve B.

Inlet valve AB is built up by the same parts but have another configuration of defined
bores.

4
Part Description
1 Valve connection block (stator)
2 Rotary disc (rotor)
3 Defined channel(s) in the Rotary disc
4 Defined bores in the Valve connection block
Note: Inlet and outlet ports are not visible in the picture. They are located on the

opposite side of the Valve connection block.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inletvalves

2.4.4 Inlet valves

Function of the inlet valves

Theinlet valves are used to select which buffers or samples to usein arun. Theinlet
valves available for AKTA pure and their functions are described in the table below.

Inletvalve Labelin Function

AKTA AKTA

pure 25 pure
150

Inletvalve A | V9-IA V9H-IA Enables automatic change between different buffers and
wash solutions (seven inlet ports).

Can be used together with Inlet valve B to generate gradi-
ents by mixing buffer from System pump A and buffer from
System pump B.

Inletvalve B | V9-IB V9H-IB Enables automatic change between different buffers and
wash solutions (seven inlet ports).

Can be used together with Inlet valve A to generate gradi-
ents by mixing buffer from System pump A and buffer from
System pump B.

Inlet valve V9-1AB V9H-IAB | Enablesautomatic change between different buffers and
AB wash solutions (two A and two Binlet ports).

Can be used to generate gradients by mixing buffer from
System pump A and buffer from System pump B.

Sampleinlet | V9-IS VIH-IS Enables automatic loading of up to seven samples when
valve used together with a sample pump.
Inlet valve X V9-IX VIH-IX Increases the total number of inlets to the system.

Can be used in two different configurations X1 and X2. The
configurations are called V9-X1 and V9-X2 for AKTA pure
25 and, V9H-X1 and V9H-X2 for AKTA pure 150.

The modular design of AKTA pure allows the use of several combinations of inlet
valves.

The possible combinations of Inlet valve A, Inlet valve B and Inlet valve AB are:

* onelnletvalve A

* onelnletvalve B

* Inletvalve Aand Inletvalve B,

* Inletvalve ABtogether with Inlet valve A or Inlet valve B,
* onelnletvalve AB,

or
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inletvalves

¢ noinstalledinlet valves.

The sample inlet valve can be used together with any of the combinations listed above.

The air sensors integrated in Inlet valve A, Inlet valve B, and Sample inlet valve detect
the presence of air and prevent the air from entering the pump.

Inlet valve AB and Inlet valve IX lack built-in air sensors, but can be used together with
external air sensors.

Location of inlet valves
The locations of the inlet valves are described in the following table:

Inletvalve Location

Inletvalve A Before System pump A

Inletvalve B Before System pump B

Inlet valve AB Before both System pump A and System pump B
Sampleinlet valve Before the sample pump

Inlet valve IX For example, before another inlet valve

lllustration of Inlet valve A and Inlet
valve B

Theillustration below shows a detailed view of Inlet valve A and Inlet valve B, in this
example with labels V9-1A and V9-IB.

Part Description
1 Integrated air sensor of Inlet valve A (located under the plug)
2 Integrated air sensor of Inlet valve B (located under the plug)
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inletvalves
Ports of Inlet valve A and Inlet valve B

The illustration below shows the ports of Inlet valve A and Inlet valve B, in this example
with labels V9-1A and V9-IB.

4 N\ 4 N\
Out Out
- J J
Port Description
A1-A7 Buffer inlets of Inlet valve A
B1-B7 Buffer inlets of Inlet valve B
Q Not used for AKTA pure
Out To the respective System pump

Illustration of Inlet valve AB

The illustration below shows a detailed view of Inlet valve AB.
1 2
4 3
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2 The AKTA pure instrument
2.4 Instrument modules

Part Description

2.4.4 Inletvalves

1 Ainlet ports
2 Binlet ports
3 Outlet port to System pump B
4 Outlet port to System pump A
Note: Inlet valve AB does not have any integrated air sensor.
Ports of Inlet valve AB

Theillustration below shows the ports of Inlet valve AB.

e N
N J

Port Description

A1-A2 Inlet ports A1 and A2 of Inlet valve AB are used when buffers or

samples should be delivered to System pump A

B1-B2 Inlet ports B1 and B2 of Inlet valve AB are used when buffers or
samples should be delivered to System pump B

A Outlet port A of Inlet valve AB leads to System pump A

Outlet port B of Inlet valve AB leads to System pump B
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2 The AKTA pure instrument
2.4 Instrument modules

2.4.4 Inletvalves

lllustration of Sample inlet valve

Theillustration below shows a detailed view of the Sample inlet valve.

Description

1 Integrated air sensor (located under the plug)

Ports of Sample inlet valve

The illustration below shows the ports of Sample inlet valve, in this example labeled
V9-IS.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inletvalves

\ Out Vo-1S
Port Description
S$1-S7 Sampleinlets
Buff Bufferinlet
Out To Sample pump

Ports of Inlet valve IX
Theillustration below shows the ports of Inlet valve IX.

Port Description
1-8 Inlets
Out For example, to another inlet valve
Note: Inlet valve IX does not have an integrated air sensor.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.4 Inletvalves

Connecttubing

The table below shows the tubing and connectors that is delivered together with the
optionalinlet valves.

Connection Tubing Connector

AKTApure AKTApure AKTApure AKTApure

25 150 25 150
A1-A2 Inlets to Inlet FEP, 0.d. FEP, o.d. Tubing Tubing 1500
andB1- | valve AB 1/8",i.d.1.6 3/16",i.d.2.9 | connector, connector,
B2 mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"
A1-A7 Inlets to Inlet FEP, o.d. FEP, o.d. Tubing Tubing 1500
valve A 1/8",i.d.1.6 3/16",i.d.2.9 | connector, connector,
mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"
B1-B7 Inlets to Inlet FEP, o.d. FEP, o.d. Tubing Tubing 1500
valve B 1/8"i.d.1.6 3/16",i.d.2.9 | connector, connector,
mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"
InA From Inlet FEP, 0.d. FEP, o.d. Tubing Tubing 300
valveAorlinlet | 1/8"id.1.6 3/16",i.d.2.9 | connector, connector,
valve ABto mm mm 5/16" with 5/16" with
System pump Ferrule Ferrule
A (yellow), (blue), 3/16"
1/8"
InB From Inlet FEP, o.d. FEP, o.d. Tubing Tubing 300
valveBorlnlet | 1/8"id.1.6 3/16",i.d.2.9 | connector, connector,
valve ABto mm mm 5/16" with 5/16" with
System pump Ferrule Ferrule
B (yellow), (blue), 3/16"
1/8"
S$1-S7 Sampleinlets FEPo.d. FEP, o.d. Tubing Tubing 1000
toSample 1/8",i.d. 1.6 3/16",i.d.2.9 | connector, connector,
inlet valve mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"
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2.4 Instrumentmodules

2.4.4 Inletvalves

Tubing Connection Tubing Connector
label AKTApure AKTApure AKTApure AKTApure
25 150 25 150
Buff Bufferinletto FEP o.d. FEP, o.d. Tubing Tubing 1000
Sampleinlet 1/8",i.d. 1.6 3/16",i.d.2.9 | connector, connector,
valve mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"
InS Sampleinlet FEPo.d. FEP, o.d. Tubing Tubing 580
valve to 1/8",i.d. 1.6 3/16",i.d.2.9 | connector, connector,
Sample Pump mm mm 5/16" with 5/16" with
Ferrule Ferrule
(yellow), (blue), 3/16"
1/8"

Note: Narrow inlet tubing is available for $1-S7. Refer to Section 9.3 Tubing and
connectors, on page 458 for more information.
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2 The AKTA pure instrument
2.4 Instrument modules
2.4.5 Mixervalve

2.4.5 Mixer valve

Function of Mixer valve

Mixer valve (V9-M or VOH-M) allows the user to bypass the mixer. Itis intended to be

used when the System pump is used for sample application or when a sample is re-

injected.

Note: Mixer valve (V9-M or VOH-M) cannot be used together with Sample pump
S9 or Sample pump S9H.

Location andillustration of Mixer
valve

Theillustration below shows the recommended location, together with a detailed view
of the Mixer valve.

Ports and flow paths of the mixer

valve
The illustration and tables below describe the ports of and different flow paths through
the Mixer valve.

The Mixer valve has two available flow paths; By-pass, and Mixer (default). If the Mixer
valveisinstalled in the recommended location before the Mixer, By-pass allows the
flow to bypass the Mixer, and Mixer directs the flow to the Mixer.
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2.4.5 Mixervalve

. Primary flow path

Alternative flow path

Port Description

In Portin which the flow enters the valve. Should be connected to the
System pressure monitor outlet.

Out Port from which the flow leaves the Mixer valve and bypasses the Mixer.
Connect to the injection valve SaP port.

Re-inj | Portforadvanced configurationsincluding re-injection.
Mixer | Portfromwhich the flow leaves the valve and is directed to the Mixer.
Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector
AKTApure25  AKTApure
150

3-1 Pressure PEEK,0.d.1/16", | PEEK, o.d.1/16", | Fingertight 160
monitor R9 to i.d.0.75mm i.d.1.00 mm connector,
Mixer valve V9- 116"
Mportin

3-2 Mixer valve V9- PEEK,0.d.1/16", | PEEK, o0.d.1/16", | Fingertight 330
M port Mixerto | i.d.0.75mm i.d.1.00 mm connector,
Mixer M9 1/16"

3-3 Mixer valve V9- PEEK,0.d.1/16", | PEEK, o0.d.1/16", | Fingertight 260
M port Out to i.d.0.75mm i.d. 1.00 mm connector,
Injection valve 1/16"
V9-Inj port SaP
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2.4.5 Mixervalve

Flow paths through Mixer valve

The Mixer valve (V9-M, VI9H-M) has two available flow paths; By-pass, and Mixer. If the
Mixer valve is installed in the recommended location before the Mixer, By-pass allows
the flow to bypass the Mixer, and Mixer directs the flow to the Mixer.

Theillustration below shows the different flow paths through the Mixer valve V9-M.

. Primary flow path

Alternative flow path

Flow path Description

By-pass The flow from the system pumps bypasses the mixer.

Mixer The flow from the system pumps is directed to the Mixer.
Mixer is the default flow path.
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2.4.6 Injectionvalve

2.4.6

Injection valve

Function of the Injection valve

The Injection valve is used to direct sample onto the column. The valve enables a
number of different sample application techniques.

Theinjection valves is labeled V9-Inj for AKTA pure 25 and VOH-Inj for AKTA pure
150.

Asample loop or a Superloop can be connected to the injection valve and filled either
automatically, using a Sample Pump or System pump A, or manually, using a syringe.
The sample can also be injected directly onto the column using a Sample pump, or
System pump A together with the mixer valve.

Forinstructions on how to connect and use loops, see Section 5.7 Sample application, .

Location and illustration of the
Injection valve

Theillustration below shows the location, together with a detailed view of the Injection
valve, in this example labeled V9-Inj.

F\J‘B-Ilu \

Ports and flow paths of the Injection

valve

54

The followingillustration and tables describe the ports of and different flow paths
through the Injection valve.

The Injection valve can be set to different positions that give different flow paths
through the valve.
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2.4.6 Injectionvalve

/ Manual load

/

System pump

waste

LoopE

w2 SaP

w2 .
SaP V9-Inj SaP V9-Inj L V9-Inj
/ Direct Sample \
inject pump waste
LoopE LoopE wi
) Col
LoopF
SyP SyP
(3
V9-Inj J V9-Inj

. Primary flow path

Alternative flow path

. Flow path for manual load

. Closed flow path
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2.4.6 Injectionvalve

Port Description
SaP Inlet from
* sample pump,or
* system pump via the Mixer valve Out port.
SyP Inlet from the System pumps via the Mixer
Syr Syringe connection
Col Outlet to one of the Column valves or to the column.
LoopF Port for connection of a loop. Used to fill the loop.
LoopE Port for connection of aloop. Used to empty the loop into the flow
path.
wi1 Loop and System pump waste
w2 Sample flow waste
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Flow path Description

Manual load - Default
position of the valve

The system flow is directed onto the column or column
valve.Sample can be manually injected into the loop.

Excess sample leaves the valve through waste port
wi1.

Inject

The system flow is directed through the loop and onto
the column or column valve. If a mixer valve or the
sample pump is used, the flow entering the SaP port is
directed to waste port W2.

System pump waste

The system flow is directed to waste port W1.Ifa
mixer valve or the sample pump is used, the flow
entering the SaP port is directed to the column or the
column valve.

Directinject

The flow entering the SaP port is directed to the
column or the column valve. This position is used with:
* thesample pump,or

* amixer valve and System pump A, bypassing the

mixer.

Flow entering the SyP port is directed to waste port
wi1.

Sample pump load

The flow entering the SaP port is directed to the loop.
This position is used with:

* thesample pump,or

* amixervalve and System pump A, bypassing the
mixer.

Excess sample leaves the valve through waste port
W1.The flow entering the SyP portis directed to the
column or the columnvalve.

Sample pump waste

The flow entering the SaP port is directed to waste
port W2, This position is used with:

* thesample pump,or

* amixervalve and System pump A.

The flow entering the SyP port is directed to the
column via the loop.

Note: * Inorderto avoid sample carry-over when switching techniques for
loading samples, wash the injection valve with buffer between the
loading of two different samples. For example, when switching from
loading sample onto the loop to loading sample directly onto the column
with the valve in Direct inject position.

AKTA pure User Manual 29119969 AD

57



2 The AKTA pure instrument
2.4 Instrument modules
2.4.6 Injectionvalve

* Make sure that the SaP port is plugged with a stop plug if neither the
sample pump nor the mixer is used.
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2.4.7 Loop valve

Function of the Loop valve

The Loop valve allows the user to connect several loops simultaneously to the instru-
ment. It can for example be used for storing intermediate fractions in multi-step purifi-
cations, for storing samples to be used in scouting runs, or for storing eluents needed
in low volumes. The valve also has a built-in bypass function that enables bypassing all
loops. The Loop valve is labeled V9-L or VOH-L.

Location andillustration of Loop
valve

Theillustration below shows the recommended location, together with a detailed view
of Loop valve V9-L.

Ports and flow paths of the Loop valve

Theillustration and tables below describe the ports and different flow paths through
the Loop valve.

Inthe Position 4
example, theloopis
connected to loop
position 4 and the
loopis being
emptied.
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Port Description

F Port connected to the LoopF port of the Injection valve.
1Fand 1E Ports for connectiontoloop 1.

2Fand 2E Ports for connection toloop 2.

3Fand 3E Ports for connection toloop 3.

4F and 4E Ports for connection toloop 4.

5Fand 5E Ports for connection to loop 5.

E Port connected to the LoopE port of the Injection valve.

Note: Ports denoted by the letter F are used for filling the loop and ports denoted
by the letter E are used for emptying the loop.

Flow path Description

Position 1-5 The flow direction depends on the Injection valve position.
By-pass The flow bypasses the loop(s). By-pass is the default flow
path.
Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector

AKTApure25  AKTApure

150

L1 Injection valve PEEK,0.d.1/16", | PEEK, o.d.1/16", | Fingertight 160
position LoopF i.d.0.50 mm i.d.0.75 mm connector,
to Loop valve 1/16"
position F

L2 Injection valve PEEK,0.d.1/16", | PEEK, o0.d.1/16", | Fingertight 160
position LoopE i.d.0.50 mm i.d.0.75mm connector,
toLoopvalve 1/16"
position E
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ConnectaLoop valve

The Loop valve is connected to the Injection valve instead of a loop, as described below.

Step

Action

1

2

Connect port E on the Loop valve to port LoopE on the Injection valve.
Connect port Fon the Loop valve to port LoopF on the Injection valve.

Connect one or many loops to the Loop valve. See Section 5.7 Sample appli-
cation, on page 201.

Note:

Always use the the first positions of the valve for the connected loops (e.g., if
three loops will be used, use port 1F-3F and the corresponding ports 1E-3E)
to avoid cross-contamination.

Note:
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It is possible to place the Loop valve in other positions in the flow path than
the one described above. However, the volume used for washes will then be
incorrect, just as the system configuration shown in the process picture.
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2.4.8 Column valves

Function of the Column valves

The Column valves are used to connect columns to the system, and to direct the flow
onto the column. The Column valves available for AKTA pure and their functions are
described in the table below.

Labelin Function

AKTA pure 25 AKTA pure 150

V9-C V9H-C Connects columns to the system and
allows the user to choose column, flow
direction through the column, or to
bypass the columns.

Up to five columns can be connected to
thevalve.

V9-C2 V9H-C2 Optional column valve allows up to ten
columns to be connected when
combined withV9-C or VOH-C. The
user can choose column, flow direction
through the column, or to bypass the
columns.

V9-Cs V9H-Cs Connects one column to the system
and allows the user to choose flow
direction through the column, or to
bypass the column.

Theinlet and outlet ports of Column valves V9-C, VOH-C and V9-C2, V9H-C2 have
builtin pressure sensors that measure the actual pressure over the column. For further
information on the pressure sensors, see Function of pressure monitors integrated in
Column valves V9-C or V9H-C, on page 77.

Column valves V9-Cs and V9H-Cs have no pressure sensors. See Section 5.5 Connect
acolumn, on page 193 forinformation on how to set the pressure alarm to protect the
columnwhen using V9-Cs or VOH-Cs.

Location and illustration of Column
valves

AKTA pure with one columnvalve

The following illustration shows the recommended location of the column valve when
only V9-Cs or V9-C are installed.
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Part Function

1 Column valve V9-Cs or VOH-Cs (no integrated pressure sensors)

2 Column valve V9-C or VOH-C (integrated pressure sensors)

AKTA pure with two column valves

The standard configuration for AKTA pure is with one column valve. Valves V9-C or
V9H-C have 5 column positions. To increase the number of column positions to 10, V9-
C or V9H-C must be combined with a second column valve (either V9-C2 or VOH-C2).

Use positions 8 and 9 to install two column valves with the shortest possible flow path.
Install the first column valve (V9-C or VOH-C) in position 8. Install the second column
valve (V9-C2 or VOH-C2) in position 9.

o)

JJJJ 7]
¥ 00§00
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Ports and flow paths of the column

valves

Theillustration and tables below describe the different ports of and flow paths through
Columnvalves V9-C,V9H-C, V9-C2 and V9H-C2. In the example below the column is
connected to column position 4 and the valve is labeled V9-C.

By-pass

Port

Description

Inlet from Injection valve via a built-in pressure monitor.

1A-5A

Ports for connection to the top of columns.

1B-5B

Ports for connection to the bottom of columns.

Out

Outlet to UV monitor via a built-in pressure monitor.

By-pass

Flow path Description

The flow bypasses the column(s). By-pass is the default flow path.

Down flow

The flow direction is from the top of the column to the bottom of
the column. Down flow is the default flow direction.

Up flow

The flow direction is from the bottom of the column to the top of
the column.
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Ports and flow paths of Column

valves V9-Cs and V9H-Cs

Theillustration and tables below describe the different ports and flow paths of Column

valve V9-Cs.
s N N B
1A 1A 1A
18 18 18
N J U J
Port Description
In Inlet from Injection valve.
1A Port for connection to the top of a column.
1B Port for connection to the bottom of a column.
Out Outlet to UV monitor.
Flow path Description
By-pass The flow bypasses the column. By-pass is the default flow path.
Down flow The flow direction is from the top of the column to the bottom of
the column. Down flow is the default flow direction.
Up flow The flow direction is from the bottom of the column to the top of
the column.
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Connect tubing

The table below shows recommended tubing and connectors.

Tubing

Connection AKTA pure Connector

AKTA pure 25 150

5 Injection valve 100
to Columnvalve
i:j;‘:}irsalve PEEK,0.d.1/16", | PEEK,o.d. Fingertight
5C2 i.d.0.50 mm 1/16",i.d.0.75 connector, 100
and extra (orange) mm (green) 1/16"
columnvalve 9 9
Columnvalve to
6 UV monitor 160
Follow the instructions below to connect tubing to the column valves.
Step Action
1 If no Column valve is installed, remove the Union F/F between tubing 5 and
tubing 6
2 Connect tubing between Injection valve, Column valve and UV monitor

according to the table above.

Note: The built-in pressure sensors for column valve(s) V9-C, V9-C2,V9H-C and
V9H-C2 have to be re-calibrated after installation. See Calibrate the moni-
tors, on page 336.

Note: When using two column valves, only the pre-column pressure sensor on the
first valve and the post-column pressure sensor on the second valve are
used.
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2.4.9 Versatile valve

Function of the Versatile valve

The Versatile valve is a 4-port, 4-position valve, which can be used to add extra features
to the flow path. For example, the valve can be used to connect external equipment to
the flow path during parts of a run. The versatile valve can be installed in any position.
The versatile valve is labeled V9-V or VOH-V.

It is possible to install up to four versatile valves simultaneously in AKTA pure.The
configuration is defined by the module's Node ID.

Ports and flow paths of the Versatile
valve

Theillustration and table below describe the different ports of and flow paths through
the Versatile valve. The valve has four ports (1-4).

13 -4 1-4and 2-3 1-2and 3-4

L g h 2
3 3 3 3
va-v va-v ve-v V-V

The Versatile valve has four available sets of flow paths; two where a single flow
channelis used and two where the flow can be directed through two different channels
simultaneously.

Flow path Description

1-3 Asingle flow channel where the flow is directed between port 1
and port 3.

2-4 Asingle flow channel where the flow is directed between port 2
and port 4.

1-4and 2-3 Two simultaneously used flow channels where the flow is directed
between port 1 and port 4 and between port 2 and port 3.

1-2and 3-4 Two simultaneously used flow channels where the flow is directed
between port 1 and port 2 and between port 3 and port 4.
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2.4.10 pHvalve

Function of the pH valve

The pH valve is used to direct the flow to a pH electrode when inline monitoring of pH is
desired duringarun. The pH valve is labeled V9-pH for AKTA pure 25 and VOH-pH for
AKTA pure 150.

The pH valve has anintegrated flow cell in which the pH electrode can be installed.

Itisrecommended to connect a Flow restrictor to the pH valve. The flow restrictor is
used to generate a back pressure high enough to prevent the formation of air bubbles
inthe UV flow cell.

The valve directs the flow to the pH electrode and to the flow restrictor, or bypasses
one or both.

Note: The Flow restrictor is normally included in the flow path after the Conduc-
tivity monitor. When installing the pH valve on AKTA pure, the flow restrictor
should be moved from its normal position on the conductivity monitor to the
pH valve.

Location and illustration of the pH
valve

Theillustration below shows the recommended location, together with a detailed view
of the pHvalve.
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Part Description

1

pH valve

2

pH electrode

3

pH flow cell

4

Flow restrictor

Ports and flow paths of the pH valve

The illustration and table below describe the different ports of and flow paths through
the pHvalve, in this example labeled V9-pH.

By-pass

Restrictor

Restrictor > pH

Calibration
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. Primary flow path

. Flow path for calibrations

. Closed flow path
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Port Description

In From Conductivity monitor
ToR To Flow restrictor

FrR From Flow restrictor

Out To Outletvalve

Cal Calibration port

w3 To Waste

Flow path Description

By-pass Both pH electrode and Flow restrictor are bypassed.
Restrictor Flow restrictorisin use and pH electrode is bypassed.
Restrictorand pH Both pH electrode and Flow restrictor are in use.

pH pH electrode is in use and Flow restrictor is bypassed.
Calibration Flow path used when calibrating the pH monitor and

when filling the pH flow cell with storage solution.
The Cal port is used to inject solution into the flow
cellusing a syringe.

Excess solution leaves the valve through port W3.
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pH monitor

The pH monitor continuously measures the pH of the buffer and eluted proteins when
the pH electrode isinline. A pH electrode can be installed in the pH flow cell. For
instruction on how to install the pH electrode, see Section 7.5.2 Replace the pH elec-
trode, on page 304.The pH electrode should not be exposed to more than 0.5 MPa
during a normal run, but can withstand pressure spikes of 0.8 MPa. Itis therefore
important to place it after the column.

Theillustration below shows the location of the pH flow cell and a pH electrode
installed in the pH valve.

Part Description
1 pH flow cell
2 pH electrode
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Connect tubing
The table below shows recommended tubing.

Tubing Connection Tubing Connector
label " "
AKTA pure AKTA pure
25 150
8pH Conductivity PEEK, o.d. PEEK, o.d. Fingertight 180
monitor to port 1/16",i.d.0.50 1/16",i.d.0.75 connector, 1/16"
In mm mm
1R Flow restrictorto | PEEK, o.d. PEEK, o.d. Fingertight 80
port ToR 1/16",i.d.0.50 1/16",i.d.0.75 connector, 1/16"
mm mm
2R Flow restrictorto | PEEK, o.d. PEEK, o.d. Fingertight 80
port FrR 1/16",i.d.0.50 1/16",i.d.0.75 connector, 1/16"
mm mm
9pH Port Out to PEEK, o.d. PEEK, o.d. Fingertight 160
Outlet valve 1/16",i.d.0.50 1/16",i.d.0.75 connector, 1/16"
mm mm
N/A to Calibration N/A N/A N/A N/A
port Cal
w3 Port W3 to ETFELD.1mm | ETFELD.1mm | Fingertight 1500
Waste connector, 1/16"
Note: The dimensions of the PEEK tubing depends on which tubing kit that is used.
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2.4.11 Outlet valves

Function of the outlet valves

The outlet valve is used to direct the flow to the fraction collector, to an outlet port, or
towaste. The table below shows the labeling of the outlet valves for AKTA pure 25 and

AKTA pure 150.
Labelin Description
AKTA pure 25 AKTA pure 150
V9-0 V9H-0 10 outlet ports
V9-Os V9H-Os 1 outlet ports

Location andillustration of outlet

valves
The illustration below shows the recommended location, together with a detailed view
of the outlet valves. In this example the valves are labeled V9-0Os and V9-0.
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Ports of Outlet valves V9-0 and V9H-

(o)

The illustration below shows the ports of Outlet valve V9-0 and VOH-0, in this example

labeled V9-0.

Port Description

In Inlet port

Out1-0Out10 | Outletports1-10

Frac Port to Fraction collector
Note:
If a secondary Fraction collector F9-R js used it should be
connected to port Out10.

w Waste port

Ports of Outlet valves V9-Os and V9H-

Os

Theillustration below shows the ports of Outlet valve V9-0s.

Ve

Frac

Out1

V9-Os

~
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Port Description

In Inlet port

Out1 Outlet port

Frac Port to fraction collector
Note:
If a secondary Fraction collector F9-R is used it should be
connected to port Out1.

w Waste port

Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector
AKTA pure AKTA pure
25 150
9 Flow restrictor PEEK, o.d. PEEK, o.d. Fingertight 135
to Outletvalve 1/16",i.d.0.50 1/16",i.d.0.75 connector,
mm mm 1/16"
9pH pHvalve to PEEK, o.d. PEEK, o.d. Fingertight 160
Outlet valve 1/16",i.d.0.50 1/16",i.d.0.75 connector,
mm mm 1/16"
Out1- Outletsfromthe | ETFE, 0.d.1/8", | ETFE,0.d.1/8", | Fingertight 1500
Out10 outlet valves i.d.1Tmm i.d.Tmm connector,
1/16"

Note: If AKTA pure previously has been configured without an Outlet valve,
remove the Union F/F between tubing 9 and tubing W before installation of
the Outlet valve. Then connect tubing 9 to the In port on the Outlet valve
and the waste tubing W to the W port on the Outlet valve.

AKTA pure User Manual 29119969 AD 75



2 The AKTA pure instrument
2.4 Instrument modules
2.4.12 Pressure monitors

2.4.12 Pressure monitors

Introduction
This section describes the location and function of the pressure monitors.

Up to four pressure monitors are included in AKTA pure.

Function of the system pump and the
sample pump pressure monitors
Up to four pressure monitors are included in AKTA pure. One pressure monitor is

always connected to the system pumps and one pressure monitor is part of the Sample
pump (S9 or S9H). The monitors of the pumps are both labelled R9.

The System pump pressure monitor measures the pressure after the system pumps,
the system pressure. The pressure monitor of the sample pump measures the pressure
after the sample pump, the sample pressure. To provide a reading of the highest pres-
surein the system there are connections to all pump cylinders.

The pressure monitor also contains pump flow restrictors in order to stop siphoning
effects. Siphoning effects can occur if tubing in the system is disconnected while the
inlet tubing isimmersed in buffers that are placed on a higher level than the pump.

Location andillustration of System
pressure monitor

Theillustration below shows the location, together with a detailed view of System pres-
sure monitor.

1

/
o

Part Description
1 Pressure monitor
2 Pump flow restrictors
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Function of pressure monitors

integrated in Column valves V9-C or

V9H-C
Pressure monitors are integrated into the column valves: V9-C, V9H-C,V9-C2, and
V9H-C2. Column valves V9-Cs and VOH-Cs do not have pressure monitors.

Pressure monitors are integrated in the inlet and outlet ~'~I||

ports of the column valve to measure pre-column pres- T

sure (A), and post-column pressure (B). The Delta column [(FIEEH'] A
pressure (C), or pressure drop, is the difference between w P W

the pre-and the post-column pressure. T
Pressure alarms can be set for both the pre-column pres- !

sure and the Delta-column pressure. Pressure control of

flow can use either the pre-column pressure or the Delta-

column pressure.

The table below shows the pressure monitor settings i i
when the instrument is configured with one or two column C

valves. Set the pre-column and post-column pressure
monitors by turning the arrows on the switches on the left
and right sides of the module with a screwdriver. Set Node *
ID for the column valve by turning the arrows in the two

rotating switches at the back of the module.

Note:

Column valves V9-Cs and V9H-Cs do not have pressure
monitors.

Settings
Module

Node ID Press_.ure

monitor
First column valve V9-CorV9H-C | 5 NA
Pre-column pressure monitorin NA NA 2
columnvalve V9-C and VOH-C
Post-column pressure monitorin NA NA 3
columnvalve V9-C and VOH-C
Second columnvalve V9-C20rV9H- | 6 NA
C2

Pre-column pressure monitorin NA NA 4
columnvalve V9-C2 and VOH-C2
Post-column pressure monitorin NA NA 5
columnvalve V9-C2 and V9H-C2
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Settings
Module
Node ID Press_ure
monitor
Columnvalve V9-Cs and VOH-Cs V9-CsorV9H- | 7 NA
Cs
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2.4.13 UV monitors

Introduction
This section describes the design and function of UV monitors U9-M and U9-L.

The modules include a monitor unit and a detector with a UV flow cell.

Function of UV monitor U9-M

UV monitor U9-M measures the UV absorbance at a wavelength range of 190 to 700
nm.

Aflip-mode enables measuring of UV/Vis absorbance at three wavelengths simultane-
ously during arun. The second and third wavelength can be turned off or on in method
phase properties, by manual instructions or in system settings. The UV lamp can be
shut off manually if not needed during a run. The lamp starts automatically for next run.

Note: Installation of UV monitor U9-M should only be performed by Cytiva Service
personnel.

Note: The resolution is decreased when more than one wavelength is used simul-
taneously due to lower sampling frequency per wavelength. Do not use
more wavelengths than necessary.

Location and illustration of UV
monitor U9-M
The illustration below shows the location of UV monitor U9-M, together with a detailed

view of the monitor unit and detector. The monitor unit is labelled U9-M and the
detector U9-D.

Note: When UV monitor U9-M is used, the entire Multi-module panel shown in the
illustration is replaced by U9-M.

Description

1 Inlet
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Part Description

2 UV flow cell. Three different path lengths are available:
0.5mm, 2 mm (default) and 10 mm

3 UV detector

4 Outlet

Function of UV monitor U9-L
The UV monitor U9-L measures the UV absorbance at the fixed wavelength of 280 nm.

Itis not possible to vary the wavelength. Therefore it is not shown in the Phase Prop-
erties pane in Method Editor.The UV lamp can be shut off manually if not needed
during arun.The lamp starts automatically for next run.

Location andillustration of UV
monitor U9-L

Theillustration below shows the recommended location of UV monitor U9-L, together
with a detailed view of the monitor and detector. The UV monitor U9-L requires that
the Multi-module panelisinstalled, see Example of a typical configuration of the wet
side, on page 15.The UV monitor can also be installed in an Extension box, see Exten-
sion box, on page 99.

|/

Description

1 Inlet
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Part Description

2 UV monitor U9-L

3 UV flow cell. Two different path lengths are available:

2 mm (default) and 5 mm

4 Outlet
5 UV detector
Using two UV monitors

It is possible to use two UV monitors in AKTA pure, in two combinations. The configura-
tionis defined by the module's Node ID.

* UV monitor U9-M together with UV monitor U9-L, 2nd
* UV monitor U9-L together with UV monitor U9-L, 2nd

Note: When using two UV monitors, the signal from the first UV monitor is by
default used for peak fractionation. This can be changed by editing the text
instruction Fraction Collection —Peak fractionation parameters
—Signal source and choosing UV 2nd as Signal source.

Note: When using two UV monitors with different cell lengths to increase the UV
absorption dynamic range, the U9-L signal comes from the real cell length
and has to be calibrated for exact calculations. The U9-M signal is automati-
cally calibrated to nominal cell length.

UV monitor U9-L, 2nd can be located anywhere in the flow path and is therefore shown

inthe Process Picture in UNICORN as a component without a fixed place. This means
thatitis possible to place U9-L, 2nd before the other UV monitor in the flow path.

Note: IfU9-L 2nd is placed on the high pressure side of the column, pressure
limits have to be considered. See UV monitor options, on page 454

Connecttubing
The table below shows the tubing and connectors to be used with UV monitor U9-L.
Note: If a second UV monitor is used, the tubing for this has to be cut manually.
Tubing Connection Tubing Connector
label - o
AKTA pure AKTA pure
25 150
6 Tubing to UV PEEK, o.d. PEEK, o.d. Fingertight 160
monitor U9-L 1/16",i.d.0.50 1/16",i.d.0.75 connector, 1/16"
mm mm
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Tubing Connection Tubing Connector

label " -
AKTA pure AKTA pure
25 150

7 TubingfromUV | PEEK, o.d. PEEK, o.d. U9-L 170

monitor 1/16",i.d.0.50 1/16",i.d.0.75 Fingertight
mm mm connector, 1/16"
Note: To perform a run with the flow in reverse direction through UV monitor U9-L,

alongertubing 7 is needed. Replace the 170 mm tubing from the UV
monitor with tubing that is 210 mm long and adjust the delay volume
accordingly. For example, changing from 170 mmto 210 mm for 0.5 mm i.d.
tubing increases the delay volume with 8 uL.
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2.4.14 Conductivity monitor

Function of the Conductivity monitor

The Conductivity monitor continuously measures the conductivity of buffers and
eluted proteins. The monitor is labelled C9.

The Conductivity flow cell has two electrodes positioned in the flow path of the cell. An
alternating voltage is applied between the electrodes and the resulting currentis
measured and used to calculate the conductivity of the eluent.

The conductivity is automatically calculated by multiplying the measured conductance
by the cell constant of the flow cell. The cell constant is factory-calibrated on delivery
but can be re-calibrated if needed, see Section 7.7.3 Calibrate the Conductivity monitor,
on page 339.

Asvariation in temperature influences conductivity readings, the conductivity flow cell
is fitted with a temperature sensor that measures the temperature of the eluent. A
temperature compensation factor is used to report the conductivity in relation to a set
reference temperature.

Location andillustration of the
Conductivity monitor

The illustration below shows the recommended location of Conductivity monitor C9,
together with a detailed view of the monitor.

Part Description

1 Inlet

2 Conductivity flow cell
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Part Description

3 Conductivity monitor
4 Outlet
Connect tubing

The table below shows recommended tubing and connectors.

Connection Tubing Connector
AKTA pure AKTA pure
25 150
7 UV monitor U9-L PEEK, o.d. PEEK, o.d. Fingertight 170
to Conductivity 1/16",i.d.0.50 | 1/16",i.d.0.75 | connector,
monitor C9 mm mm 1/16"
8 Conductivity PEEK, o.d. PEEK, o.d. Fingertight 95
monitor C9 to 1/16",id.0.50 | 1/16",i.d.0.75 | connector,
Flow restrictor mm mm 1/16"

84

AKTA pure User Manual 29119969 AD




2 The AKTA pure instrument
2.4 Instrument modules
2.4.15 Flowrestrictor

2.4.15 Flow restrictor

Function of Flow restrictor FR-902

The Flow restrictorisincluded in the flow path to generate a steady back pressure of
approximately 0.2 MPa, to prevent formation of air bubbles in the UV flow cell.

Note: Do not remove the flow restrictor to lower the pressure in the system. There
is a risk that air bubbles cause large disturbances in the UV flow cell. Use the
automatic pressure control function to avoid pressure alarms, see Recom-
mended pressure control parameters, on page 550

Location andillustration of Flow
restrictor FR-902

The Flow restrictor is normally included in the flow path after the Conductivity monitor.
The Conductivity monitor is equipped with a special holder for the Flow restrictor.

The illustration below shows Flow restrictor FR-902 fitted on the Conductivity
monitor.
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2.4 Instrument modules
2.415 Flowrestrictor

Part Function

1 Flow restrictor
2 Holder

3 Inlet

4 Outlet

If AKTA pure is fitted with pH valve V9-pH or VOH-pH the Flow restrictor has to be
moved from the Conductivity monitor to the pH valve.

Theillustration below shows Flow restrictor FR-902 fitted on the pH valve.

1 Flow restrictor
2 Flow restrictor inlet connection from pH valve ToR port
3 Flow restrictor outlet connection to pH valve FrR port
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2.5 Installation of internal modules

Introduction

Optional modules and valves are easy to install in the instrument. The existing module
or Module Panelis removed with a Torx T20 screwdriver and the cable is disconnected.
The cableis then connected to the optional module, which is subsequently inserted
into the instrument. The newly installed module is then added to the System proper-
tiesin UNICORN.

Node ID

All of the available optional modules are preconfigured to give the desired function.
However, the function of a module or valve can be changed by changing its Node ID.
Node ID is a unit number designation that is used by the instrument to distinguish
between several units of the same type.

Ina troubleshooting situation it may be useful to check a valve's or module's Node ID.
Refer to Section 9.716 Node IDs, on page 551 for a list of Node IDs for valves and
modules.

Note: The function of a valve or module is defined by its Node ID, not by its physical
position.

The Node ID is set by positioning the arrows of the one or two rotating switches at the
back of the valve. Use a screwdriver to set the arrows of the switches to the desired
number.

Theillustration shows an example of a
valve module with two rotating switches.

e Thefirstrotating switch, labeled A, sets
thetens

* Thesecondswitch, labeled B, sets the
units.

Hardware installation of a module

The instruction below describes how to install a module in the instrument.

Note: The illustrations show the principle how to install an optional module. The
position of the module on the instrument and the used type of module will
depend on the module being installed.

CAUTION

Disconnect power. Always switch off power to the AKTA pure
instrument before replacing any of its components, unless stated
otherwise in the user documentation.
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88

Step Action

1 Disconnect power from the instrument by switching off the instrument
power switch.

2 Loosen the connectors and remove the tubing from the existing module.
Note:
This step does not apply for a Module Panel.

3 Loosen the module with a Torx T20 screwdriver.

4
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2 The AKTA pure instrument
2.5 Installation of internal modules

Step Action

5 Disconnect the cable and secureitin theslit.
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2 The AKTA pure instrument
2.5 Installation of internal modules

Step Action

8 Fasten it with a Torx T20 screwdriver.

Note: A warning message is displayed at start up if a module has been installed in
the instrument but not added to the current system configuration in
UNICORN.

Install internal modulesin the
Extension box

The Extension box can be used to install extra modules on the AKTA pure instrument.
See Extension box, on page 99 for more information.
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2.6 Accessories

Introduction

This section describes the holders and other available accessories. These are used to
attach and organize columns, tubing and bottles to the AKTA pure instrument. The
holders are attached to the instrument using the holder rails on the left side and the
front of the instrument.

Rail extension

The Rail extension rod can be used to attach accessories, eg., column holders or a
Multi-purpose holder. The rod has extra rails on both sides. Push the button of the rod
toattachittoaholderrail.

The illustration below shows the Rail extension rod.

Part Function

1 Button

2 Extension rod

Multi-purpose holder

The Multi-purpose holder can be used to attach accessories, eg., a Loop holder ora
cassette. Attach the holder to a holder rail.

Theillustration below shows the Multi-purpose holder.
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2 The AKTA pure instrument
2.6 Accessories

1 Attachment point for accesso-
ries

2 Snap-in to holder rails

3 Attachment points for tubing
holders

4 Tab

Loop holder

The Loop holder can be used to attach up to five 10 ml sample loops. Use two Multi-
purpose holders to attach the holder to a holder rail.

Theillustration below shows the Loop holder.

1 Upper attachment to multi-
purpose holder
2 Lower attachment to multi-
purpose holder
2
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Column holder

The Column holder has one position for medium sized columns and one position for
small sized columns. The Column holder can also be used for bottles. Use two holders
toattachlong columns.

Theillustration below shows the Column holder.

y 3 Part Description

4 .
*d 1 Position for a
medium sized
columnor
bottle

2 Positionfora
small sized
column

3 Tab

4 Snap-into
holder rails

Column clamp

The column clamp can be used to attach small sized columns. Use two clamps to
attach long columns.

Theillustration below shows the Column clamp.

Part Description

1 Position for a column

2 Inner end tabs
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2 The AKTA pure instrument

2.6 Accessories

Column holderrod

94

The Column holder rod can be used to attach several HiTrap™ columns. The holder has
threaded ports for HiTrap columns and tubing connectors. Push the button of the
holder to attach the holder to a holder rail.

Theillustration below shows the Column holder rod.

Part Description

1 Snap-into
holder rails

2 Button

3 Column holder
rod
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Flexible column holder

2 The AKTA pure instrument

2.6 Accessories

The Flexible column holder can be used to attach, for example, HiScreen™ columns.

The illustration below shows the Flexible column holder.
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Part Function

1 Lower tubing

2 Lower part

3 Snap-in-strips

4 Attachment
part

5 Upper tubing

6 Lever

7 Upper part

8 Upper
connector

9 Lower
connector
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Tubing holder spool
The Tubing holder spool is used to hold and arrange tubing.
Theillustration below shows the Tubing holder spool.

2 3
Part Description

1 1 Positions for tubing
\ 2 Tab
3 Snap-in to holder rails

Tubing holder comb
The Tubing holder combis used to hold and arrange tubing.

Theillustration below shows the Tubing holder comb.

2

/ Part Description

3 -
1 y 1 Pos.ltlons for
tubing
\ 2 Tab
3 Snap-into
holder rails

Bottle holder

The Bottle holder is used for holding bottles. For example, the Bottle holder can be
attached to the holder rails to hold a sample bottle.

Theillustration below shows the Bottle holder.

. T

1 Position for bottle

2 Snap-in to holder rails
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Adapter for air sensor
The adapter for air sensor is used to hold an optional air sensor.
The air sensor with adapter is connected to the Bottle holder, see illustrations below.

Part Description

/ 3
) o = 1 Air sensor
2 Air sensor
adapter
3 Bottle holder

Module Panel

Description

All positions in AKTA pure must be occupied. Positions not used for core or optional
modules must be fitted with a Module Panel.

Module Panels are installed in the same way as the other optional modules and the
cableinside must be connected to the Module Panel, see Hardware installation of a
module, on page 87.

When an optional module is replaced by a Module panel, the removed module has to be
deselected in the software configuration, see Edit system properties, on page 143.

Illustration

Theillustration shows the Module Panels installed in the example configuration used in
thismanual.
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2 The AKTA pure instrument
2.6 Accessories

Extension box

Description
The Extension box can be used to install extra modules on the AKTA pure instrument
outside the system chassis when the positions on the chassis are filled. It is possible to
install up to six Extension boxes with extra modules when using AKTA pure. See the
Extension box instruction for more information.

Location

The illustration below shows an Extension box with a module mounted on the side of
AKTA pure.

The Extension box can be mounted in three ways.
* Ontheside of AKTA pure.

* Standing ontop of or next to AKTA pure.
* OnaRail extension rod (29011352) on AKTA pure.
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3  AKTA pure external modules

About this chapter

This chapter provides an overview of the external modules that can be connected to
the AKTA pure instrument. A brief description of how to connect external modules is
also provided.

In this chapter
Section See page
3.1 External air sensors 101
32 Fraction collector F9-C 103
3.3 Fraction collector F9-R 117
34 Sample pump S9 and S9H 121
3.5 I/0-box E9 126
3.6 Connection of external modules 136

100
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3.1 External air sensors

Introduction

Up to four external air sensors can be added to AKTA pure, and there are two different
versions to choose from. They differ in internal diameter and optimal position on the
instrument.

The air sensors can be attached to the instrument using the rails and holders, see
Adapter for air sensor, on page 97.No Module Panels need to be removed.

In addition to be used for preventing air from entering the system, the external air
sensors can be used together with System pump A, or an Sample pump to load the
entire sample volume.

AirsensorlL9-1.5

L9-1.5 hasa 1.5 mminner diameter and is designed for i.d. 1.6 mm FEP, AKTA pure 25,
andfori.d. 2.9 mm FEP tubing, AKTA pure 150, at the low pressure side before the
pumps. Itisinstalled in the flow path before the system pumps or the sample pump and
is used to prevent air entering the subsequent module.

AirsensorL9-1.2

L9-1.2 hasa 1.2 mminner diameter and is designed for 0.d. 1/16" tubing at the high
pressure side after the pumps. Itis installed after the injection valve and is used to
prevent air entering the column.

Note: L9-1.2 can be used in the same fashion as L9-1.5 if O.D. 1/16" ETFE tubing
is used between the air sensor and the inlet valve.

Tubing connections

AirsensorL9-1.5
Connection Connector
between... ” .
AKTA pure 25 AKTA pure
150
L9-1.5andinlet | FEP,o.d. FEP, o.d. Tubing Tubing See note
valves 1/8"i.d.1.6 | 3/16",i.d. connector,5/16" | connector, 5/16"
mm 2.9 mm + Ferrule + Ferrule (blue),
(yellow), 1/8" 3/16"
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3 AKTA pure external modules
3.1 External air sensors

Note: When sample is loaded at high flow rate and the external air sensor is
placed before the pump that is used for loading the sample, it is necessary
to use longer tubing to ensure that no air reaches the pump. Use tubing with
the minimum lengths given below between the valve located before the
pump and the external air sensor. The length applies for maximum flow rate,
but shorter tubing can be used at lower flow rates.

e Sample pump S9:40cm.
e Sample pump S9H: 20 cm.

AirsensorL9-1.2

Connection between... Connector

Injection valve and PEEK, o.d. Fingertight 100
L9-1.2 1/16" connector, 1/16"

L9-1.2 and Column PEEK, o.d. Fingertight 100
valve/the connected 1/16" connector, 1/16"

column
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3.2 Fraction collector F9-C

About this section
This section shows an overview of Fraction collector F9-C.
Technical details are found in the AKTA pure User manual.

In this section
Section See page
3.2.1  Function 104
3.2.2  Fraction collector F9-C illustrations 106
3.2.3 Cassettes, Cassette tray and racks 110
3.2.4 Connecttubing tothe AKTA pure instrument 116
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3.2.1 Function

Introduction

Fraction collector F9-C can collect fractions in deep well plates, tubes of different sizes
or bottles. Up to six cassettes for deep well plates and tubes can be used. The cassettes
can be used in any combination and are placed on the Cassette tray. A rack for 50 mL
tubes and a rack for 250 mL bottles are also available.

Scanner functions detect which types of trays, racks, cassettes and deep well plates
thatareusedineachrun.

The Cassette tray or one of the racks is placed inside the fraction collector. A height
exclusion bar ensures that the bottles, tubes and deep well plates are correctly posi-
tioned and cannot damage the Dispenser head. The Tray catch and positioning discs
on the floor of the fraction collector guide the Cassette tray or the rack into the correct
position.

Scanning of Cassettes

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

* Fullscan:Scanning of Cassette type codes to determine which types of Cassettes
are used, and scanning of rows and columns in deep well plates to identify which
types of plates are used (24, 48, or 96 wells). Full scan is performed only when the
systemisin state Ready.

* Quickscan: Scanning of Cassette type codes to determine which type of Cassettes
are used. Quick scan is performed during the run to ensure that correct Cassettes
are placed in the Fraction collector.

Fractionation modes to avoid spillage

Three fractionation modes are available, all of which avoid spillage between wells or
tubes during fractionation:

* Accumulator: The accumulator is used to collect liquid during movement between
wells, tubes or bottles. The liquid is then dispensed in the next well or tube. Fractio-
nation with accumulator can be used at all flow rates.

* DropSync: When using DropSync the sensors in the Dispenser head detect when
adropisreleased from the nozzle. The Dispenser head moves to the next well or
tube just after adrop is released. Fractionation with DropSync can be used at flow
rates up to 2 mL/min. If the cassettes are placed near the waste funnel the Drop-
Sync mode can be used at higher flow rates. Volatile solutions and solutions with
low surface tension may require a lower flow.

* Automatic: The fraction collector uses the Drop Sync mode for flow rates up to 2
mL/min and automatically switches to Accumulator mode for higher flow rates.
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Fractionation arm positions

* Home position: The home position is used when the fraction collector is idle. The
Fractionation arm is positioned in the front of the interior of the fraction collector
and the Dispenser head is positioned over the waste funnel. This position is called
Waste (Frac)in UNICORN.

* Fraccleaning position: The Frac cleaning position is used for convenient cleaning
of the Dispenser head. The Fractionation arm is positioned in the front of the interior
of the fractionation collector and the Dispenser head is moved to the center of the
Fractionation arm.
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3.2.2 Fraction collector F9-C illustrations

Introduction

This section provides illustrations of Fraction collector F9-C.The main features and
components are indicated.

Frontview
Theillustration below shows the main parts of the exterior of Fraction collector F9-C.

g

Part Description

1 Fractionation indicator

Symbol indicating that fractionation is ongoing. Do not open the door while
theindicatorislit.

2 Door

3 Window

4 Door handle

5 Tubing connector for outlet valve tubing
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3.2.2 Fraction collector F9-C illustrations

Part Description

6 Vents

Rearview

Theillustration below shows the rear view of Fraction collector F9-C.

3 2
Part Description
1 Vents
2 UniNet-9 D-type connector (for communication and power supply)
3 Waste tube
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3.2 Fraction collector F9-C

3.2.2 Fraction collector F9-C illustrations

Interior

108

Theillustration below shows the main parts of the interior of Fraction collector F9-C.

Part Description

1 Fractionation arm guide rail
2 Fractionation arm main rail
3 Lamp

4 Tubing guide

5 Tubing connection

6 Dispenser head

7 Fractionationarm

8 Tubing guide

9 Height exclusion bar

10 Waste funnel

11 Waste tube

12 Tray catch
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Part Description

13 Waste groove, in case of overflow
14 Tray guides
Dispenser head

Theillustration below shows the Dispenser head of Fraction collector F9-C.

/

Part Description

1 Dispenser head

2 Nozzle

3 Dispenser head cover

4 Accumulator (back part of Dispenser head)
5 Drop sync sensor

6 Type code reader
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3.2.3

Introduction

Cassettes, Cassette tray and racks

Fractions can be collected in deep well plates and in tubes of different sizes. Anumber
of cassettes and racks for different tubes and deep well plates are available. The
cassettes are placed on a rack with six cassette positions. The Cassette type codes are
scanned by the Cassette code reader to determine the type of Cassette.

Available cassettes, trays and racks

The following Cassettes and racks are available:

* Cassette 3 mL tubes (for 40 tubes)

* Cassette 5 mL tubes (for 40 tubes)

* Cassette 8 mL tubes (for 24 tubes)

* Cassette 15 mL tubes (for 15 tubes)

* Cassette 50 mL tubes (for 6 tubes)

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

* Cassette tray (for six cassettes)

* Rackfor 50 mL tubes (for 55 tubes)

* Rackfor 250 mL bottles (for 18 bottles)

For information on dimension requirements for tubes and deep well plates to be used

inthe fraction collector, see Fraction collector tubes and bottles, on page 113 and Deep
well plates, on page 114 respectively.

Illustrations of Fraction collector F9-
C trayand racks

110

Cassette tray

Theillustrations below show the Cassette tray, the Rack for 50 mL tubes and the Rack
for 250 mL bottles.

The fronts of the tray and the racks are marked with the Cytiva-logotype.
In the Cassette tray, the cassette positions are marked 1 to 6.

Rack for 50 mL tubes Rack for 250 mL bottles
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Note: The tray and racks are inserted into the fraction collector with the Cytiva-
logotype facing outwards.

Note: Do not use the Cassette tray when a rack for tubes or bottles is placed in the
fraction collector.

Illustration of Cassettes on the
Cassette tray

The illustration below shows Cassettes placed on the Cassette tray.

Part Description

1 Cassette tray

2 Cassette position number

3 Cassette

4 Cassette type code

5 Tubes or deep well plates placed in a Cassette
QuickRelease function

The Cassettes for the smaller tube sizes (3, 8, and 15 ml) have a built-in QuickRelease
function. The QuickRelease function enables easy handling of tubes in the Cassettes.
With the QuickRelease device in lock position the tubes are fastened in the Cassette
and can easily be emptied. With the QuickRelease function in release position, the
Cassette can easily be loaded with tubes and used tubes can easily be discarded.
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3.2 Fraction collector F9-C

3.2.3 Cassettes, Cassette tray and racks

Step

Action

1

Load the Cassette with tubes before fractionation:

* Pullthe QuickRelease device to the release position.

* |oadthe Cassette with tubes, and press the QuickRelease device to the
locked position.

Release position Locked position

After fractionation, pull the QuickRelease device to the release position and
remove the tubes containing the fractions of interest.

Empty and discard the remaining tubes:
* Pressthe QuickRelease device to the lock position, and empty the
remaining tubes.

¢ Pullthe QuickRelease device to the release position, and discard the
tubes.

i : /‘F

Empty the tubes Discard the tubes

112
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Fraction collector tubes and bottles

The tubes and bottles used in Fraction collector F9-C must fulfill the requirements
listed in the table below. Examples of manufacturers are also listed in the table.

Tube or Diameter (mm) Height (mm) Examples

bottle . X of manu-

size (ml) Min. : Min. Max. facturers

3 10.5 11.5 50 56 NUNC™

5 10.5 12 70 76 VWR™

8 12 13.3 96 102 BD™
Bioscience
s, VWR

15 16 17 114 120 BD
Bioscience
s

50 28 30 110 116 BD
Bioscience
s

250 mL L:55 L:64.5 - 121 Nalgene™,

bottle W: 557 W: 641 Kautex™

1 Length and width of the rectangular bottle base

Maximum flow rate

Fraction collection can be performed at different maximum flow rates depending on
the size of the tubes that are used. The table below lists the maximum flow rates for the
Fraction collector tubes.

Tube size [ml] Maximum flow rate [ml/min]

3 15
8 25
15 50
50 150
250 150
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Deep well plates

Requirements

The deep well plates used in Fraction collector F9-C must fulfill the requirements listed
inthe table below.

Property Specification

No. of wells 24,48,0r 96
Shape of wells Square, not cylindrical
Wellvolume 10,5,0r2mL

Approved deep well plates

The plates listed in the table below are tested and approved by Cytiva to be used with
Fraction collector F9-C.

Plate type Manufacturer Part no.

96 deep well plate Cytiva 7701-5200 (Whatman™)
BD Biosciences 353966
Greiner Bio-One 780270
Porvair Sciences 219009
Seahorse Bioscience S30009
Eppendorf™ 951033405/ 0030

501.306

48 deep well plate Cytiva 7701-5500 (Whatman)
Seahorse Bioscience S30004

24 deep well plate Cytiva 7701-5102 (Whatman)
Seahorse Bioscience S30024

Maximum flow rate

Fraction collection can be performed at different maximum flow rates depending on
what type of deep well plates that are used. The table below lists the maximum flow
rates for the different plate types.

Plate type Maximum flow rate (ml/min)

96 deep well plate 10
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Plate type Maximum flow rate (ml/min)

48 deep well plate

15

24 deep well plate

25
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3.2.4 Connect tubing to the AKTA pure instrument

Connect tubing

Fraction collector F9-C is delivered with all internal tubing in place. The tubing
between the fraction collector and purification instrument need to be installed.

Follow the instructions in the table below to connect the tubing from the AKTA pure
instrument to the fraction collector.

Step Action

1 Connect the tubing Frac to the Frac port on the outlet valve on the AKTA
pure instrument.

2 Connect the other end of the Frac tubing to the inlet port on the fraction
collector.
3 Adjust the delay volume setting in UNICORN, see Section 9.8.8 System

settings - Tubing and Delay volumes, on page 501 for more details.
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3.3 Fraction collector F9-R

About this section
This section shows an overview of Fraction collector F9-R.

Technical details are found in the AKTA pure User manual and AKTA avant User
manual.

Function
The fraction collector collects fractions from AKTA pure purification runs.
The fraction collector can be used for:

* Fixed volume fractionation
* Peakfractionation
* Combined fixed volume fractionation and peak fractionation

Fraction collector F9-R has the following function for reducing sample spill during frac-
tionation:

* DropSync

Frontview llustration

Theillustration below shows the main parts of the Fraction collector.

3 4

5

2 6
1 7
8
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Part Function

1 Lock knob

2 Stationary part of deliveryarm
3 Delivery arm

4 Tubing connector

5 Tube sensor

6 Collection tubes

7 Tuberack

8 Base unit

Connector panelillustration

Theillustration below shows the main parts of the connector panel on the fraction
collector.

Part Function

1 Node ID switch

2 UniNet-9 F-type connector (for communication and power supply)
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Available tubes
For Fraction collector F9-R the fractions are collected in tubes of different sizes.
Tubes with the following diameter can be used with Fraction collector F9-R:

* 12mm
e 18mm
e 30mm

The tubes can have a tube length between 50-180 mm.

Illustration of the Fraction collector
F9-R Tube rack

Each tube rackis made up of a combination of a Bowl, Tube support, Tube guide and
Tube holder. For more information on the assembly of the tube rack, see Assemble the
Tube rack, on page 225. For information on which Tube rack to use, see Tube rack
inserts, on page 226.

1
2
e
)]
5, 3
Part Function
1 Single cutout
2 L-shaped cutout
3 Bowl
4 Tube support
5 Tube guide
6 Tube holder

Note: Note that the tube guide has both single and L-shaped cutouts, while the
tube holder only has single cutouts. See Single and L-shaped cutouts, on
page 226 for more information.
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Connect tubing to AKTA pure

Step Action

1 Lift out the Tubing holder (4) from the Delivery arm (1).

2 Loosen the nut of the Tubing holder. Do not remove the Tubing holder nut (5)
from the Tubing holder.

3 Insert the tubing through the Tubing holder.

4 Place the Tubing holder with the tubing over the Tube adjustment cavity (2)
of the Delivery arm. Push the tubing down against the bottom of the Tube
adjustment cavity, and then fingertighten the Tubing holder nut. This
ensures the correct length of the exposed tubing end (6).

5 Re-install the tubing holder in the Delivery arm.

6 For Fraction collector F9-R: Connect the tubing from the fraction collector
tothe port Frac on the outlet valve.
For Fraction collector F9-R, 2nd: Connect the tubing from the second
fraction collector to:
e portOut 10 on Outlet valve V9-0 or VOH-O
* portOut 1 on Outlet valve V9-Os or VOH-Os

7 Adjust the delay volume setting in UNICORN to the volume of the tubing,

see Section 9.8.8 System settings - Tubing and Delay volumes, on page 501
for more details.
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Introduction

3 AKTA pure external modules
3.4 Sample pump S9 and S9H

This section describes the design and function of Sample pump S9 and S9H.

Function of the Sample pump

The Sample pump is dedicated to direct loading of sample onto a column, or tofilling of

sample loops or Superloops. The pump consists of two pump heads that work alter-

nately to give a continuous, low pulsation, liquid delivery. There are two sample pump
configurations available, one for AKTA pure 150 and one for AKTA pure 25.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.

The Sample pump also comprises a pressure monitor.

The table below contains the operating limits and labels of the sample pump configura-

tions.
Configuration Pump Pump Flow rate [V EVE
label type pressure
Sample pump S9, P9-S P9-S 0.001to 50 10 MPa
AKTA pure 25 mL/min
Sample pump S9H, P9HS P9H 0.01to 150 5MPa
AKTA pure 150 mL/min
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3.4 Sample pumpS9 and S9H

Frontview

Part Function

1 Pump head: Encapsulates the inner parts of the pump
2 Pump rinsing liquid tube holder

3 Outlet port with check valves

4 Purge valve: Used to remove air from the pump

5 Sample pump outlet port

6 Sample pressure monitor

7 Vents

8 Sample pump inlet port

9 Inlet manifold

122 AKTA pure User Manual 29119969 AD



3 AKTA pure external modules
3.4 Sample pump S9 and S9H

Rear view

Part Function

1 UniNet-9 type D port
2 IP cover: Protects pump electronics from liquid spill
3 Vents

Sample pump piston rinsing system

A seal prevents leakage between the pump chamber and the drive mechanism.The
seal is continuously lubricated by the presence of solvent. The pump piston rinsing
system continuously flushes the low pressure chamber behind the piston with a low
flow of 20% ethanol. This prevents any deposition of salts from aqueous buffers on the
pistons and prolongs the working life of the seals.

Forinstructions on how to fill the rinsing system, see Section 7.3.7 Change pump
rinsing solution, on page 289

lllustrations of the sample pump
piston rinsing system

Theillustrations below show the parts, tubing and flow path of the sample pump piston
rinsing system.
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3.4 Sample pumpS9 and S9H

~
<~
L

Parts and tubing Rinsing system flow path

Part Function

1 Pump rinsing liquid tube

2 Pump rinsing liquid tube holder

3 Inlet tubing, from the rinsing liquid tube to the left pump head (lower
rinsing system connection).

4 Tubing between the left pump head (upper rinsing system connection)
and the right pump head (lower rinsing system connection).

5 Outlet tubing, from the right pump head (upper rinsing system
connection) to therinsing liquid tube.

Connect tubing to the AKTA pure

instrument

The following table shows recommended tubing and connectors.
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3.4 Sample pump S9 and S9H

Connection Connector
AKTA pure AKTA pure
25 150
InS Sampleinlet valve FEPo.d. | FEPo.d. | Tubing Tubing 580
port Out to sample 1/8"id. | 3/16", connector connector
pump inlet manifold 1.6mm | id.2.9 5/16" with 5/16" with
mm Ferrule Ferrule (blue),
(yellow), 1/8" 3/16"
No Sample container to FEPo.d. | FEPo.d. | Tubing Tubing optiona
label sample pumpinlet 1/8",id. | 3/16", connector connector |
manifold (sample 1.6 mm i.d.2.9 5/16" with 5/16" with
inlet valve not used) mm Ferrule Ferrule (blue),
(yellow), 1/8" 3/16"
3S Sample pump pres- PEEK, PEEK, Fingertight Fingertight 530
sure monitortolnlet | o.d. o.d. connector, connector,
valve port SaP 1/16".i. 1/16"i. 1/16" 1/16"
d.0.75 d.Tmm
mm

Note:

The recommended location of the sample pump is on the bench to the left of

the AKTA instrument. If the sample pump is placed elsewhere, longer tubing

may be needed.
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3.5 1/0-box E9

About this section
This section describes the design and the function of the I1/0-box E9

In this section
Section See page
3.5.1 Overview of the I/0O-box 127
3.5.2 Analog connector andsignals 129
3.5.3 Digital connector and signals 131
3.5.4 Connectexternal equipment to the I/0-box 133

126
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3 AKTA pure external modules
3.5 1/0-box E9
3.5.1 Overview of the I/0-box

Overview of the I/0-box

Function of the 1/0-box

The I/0-box E9 is used to interface other equipment in order to measure parameters
such as refractive index, light scattering and fluorescence. See Requirements on
connected equipment, on page 133 for information on requirements of the equipment
that can be connected to AKTA pure. The I/0-box can control external equipment by a
digital output signal, as well as detecting the state of them by digital inputs. It is also
possible to send out internal detector signals to external equipment.

Using two I/0-boxes

Location

It is possible to install up to two I/0-boxes when using AKTA pure. If two I/0-boxes are
to be used, the second I/0-box has to be configured as I/0-box E9, 2nd. The configura-
tionis defined by the Node ID of the I/0-box. The Node ID is set by positioning the arrow
of two rotating switches at the back of the 1/0-box, see Connectors, on page 128 and
Section 9.16 Node IDs, on page 551.

The illustration below shows the I/0-box, its recommended location and connection.

Part Description

1 1/0-box

2 UniNet-9 F-type cable
3 Multi-purpose holder
4 Clip
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3.5 1/0-box E9
3.5.1 Overview of the I/0-box

Connectors

Analog in/out UniMet-9 Digital infout

aTus Node ID

L)

oo fJ " ©° oEme
@

Part Description

Analogin/out | Signal connector for analoginput and output signals.

UniNet-9 Connector used to connect the I/0-box to the AKTA pure instru-
ment.

Status Status indicator for service purposes.

NodeID Switches used to configure 1I/0-box E9 as I/0-box E9 or 1/0-box
E9, 2nd.

Digitalin/out | Signal connector for digital input and output signals.
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3.5.2 Analog connector and signals

3.5.2 Analog connector and signals

Analog connector pins

D K ©
TN

5 4 3 2 1

Part Function

1 Analoginsignal 1+

2 Analoginsignal 1 - (or signal ground)
3 Shield, analog in (both ports)

4 Analoginsignal 2 +

5 Analoginsignal 2 - (or signal ground)
6 Calibration pin for service purposes

Analog outsignal (1.9 V)

Note:
Do not use for other purposes.

7 Analog out signal 1
8 Signal ground, analog out (both ports)
9 Analog out signal 2

Analog signals

Allanalog input and output signals are confined to the same Analog in/out connector.
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3.5 1/0-box E9

3.5.2 Analog connector and signals

Analog input signals

There are two analog input channels from which analog input signals can be used for
peak detection, or data collection in UNICORN. It is possible to auto-zero the input
signals, which means that the current value will be displayed as 0 Vin UNICORN. This
can be done individually for the two analog input channels. The auto-zero value is saved
between runs and power-offs. The auto-zero value can be reset.

Parameter Description

Input signal range -2000to 2000 mV

Analog output signals

130

There are two analog output channels from which analog output signals and system
parameters, thatis, UV, cond, conc B, temperature and pH, are transferred to the
external connected equipment, for example, light scattering detectors or plotters.

Parameter Description

Output -1000to 1000 mV

signal range

Default The user defines the default output level for the selected signal.
output

Full scale The user sets the desired output signal value of, e.g., mAU, % or mS,
output which will corresponds to the full scale output voltage 1000 mV.

Negativefull | The corresponding negative full scale output value is set automati-
scaleoutput | cally. For example, if the full scale outputis set to 2000 mAU, a UV
value of 500 mAU will give an output voltage of 250 mV, and -100
mAU will give -50 mV output voltage. A signal value of 0 mAU, 0% or
0 mSwill always give an output voltage of 0 mV.

Fix point Zerois always a fix point. A desired output signal of, i.e., 0 mAU, 0%
or 0 mS corresponds to an output voltage of 0 mV. At power-on, an
output signal of 0 mVis transferred to the connected equipment,
until the output signal range values are set.

Note: No warning will be displayed in UNICORN if the analog output signal
exceeds the set full scale output value or is less than the set negative full
scale output value.
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3.5.3 Digital connector and signals

Digital connector pins

D K ©
TN

5 4 3 2 1

Part Function

1 Digital in signal 1
2 Digital in signal 2
3 Digital in signal 3
4 Digitalin signal 4
5 Signal ground

6 Digital out signal 1
7 Digital out signal 2
8 Digital out signal 3
9 Digital out signal 4

Digital signals

Alldigital input and output signals will be confined to the same D-sub connector and
have acommon ground. The four input signals will be scanned synchronously, and the
outputs will be set synchronously.
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3.5 1/0-box E9

3.5.3 Digital connector and signals

Digital input signals

Thedigital in-signal can be used to monitor external equipment by registering, for
example, error signals or event marks. An event mark can be used as a trigger for
watches. The measured digital signals can be shown as a curve in UNICORN. The unit
will handle both open/closed circuit and TTL-type voltage signals. An open circuit is
interpreted as logical 1 and a closed circuit as logical 0.

Note: A closed circuit is always closed against signal ground.

Input connection UNICORN interpretation

Open circuit Logical 1

Applied voltage 3.5t0 5.0V

Closed circuit Logical 0

Applied voltage0to 0.8V

Digital output signals

132

The digital output signal can be used to control external equipment that can receive
digital signals, such as pumps or fraction collectors. The digital output signals define an
open or closed circuit, where a logical 1 will result in an open circuit and a logical O will
give a closed circuit. The default level, 1 or 0, is set by the user. The level can be changed
by instructions either manually, in System Settings or by a method. Itis possible to
send pulses from the current level, with a pulse length of 0.1sto 10s.

Note: A closed circuit is always closed against signal ground.
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3.5.4 Connectexternal equipment to the 1/0-box

3.5.4 Connect external equipment to the 1/0-box

Requirements on connected

equipment
The signal characteristics for the connected equipment are described in the following
tables. All connected equipment must have a common ground.
Analoginput
Channels 2
Range +2000 mV
Inputimpedance 1TMQ
Accuracy +(0.1% +0.2mV)
Analog output
Channels 2
Range +1000 mV
Inputimpedance 100kQ

Accuracy

+(0.3% +1mV)

Digital input

Channels 4

Compatibility TTL, open/closed circuit
Digital output

Channels 4

Compatibility Open/closed circuit
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3.5 1/0-box E9

3.5.4 Connectexternal equipmentto the 1/0-box

Required material

Instruction

System properties

134

The following material is required:

* Flat-blade screwdriver,2 mm

* Shielded cable with 9 conductors, 4 to 8 mm diameter

* Wirestripping tool

Follow the instructions to connect one or two external cables to the supplied D-sub

connectors.

Step Action

1 Open the connector housing by removing housing screw and unlatch the
housing top shell using a flat-blade screwdriver.

2 Locate the connection block mounted on the PCB board. The screw termi-
nals has numbers corresponding to the connector contacts.

1 2 3 4 5
6 7 8 9

3 Strip the signal cable.
* Strip-off 50 mm of the shield insulator.
¢ Strip-off 4 mm of the single conductor insulation.

4 Loosen the strain relief clamp and insert the cable with the shield under the
strain relief clamp. Fasten the strain relief clamp over the cable shield.
Tip:
The connection block can be rotated inside the housing in order to position
the screw terminals for left side or right side cable entry.

5 Insert and fasten the single conductorsin the screw terminals.

6 Close the housing top shell with the latch and screw the housing together.

Follow the instruction to update the system properties.
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3.5.4 Connectexternal equipment to the 1/0-box

Step Action

1 Open the system properties Edit dialog box.
2 Inthe Component types list, click Other.
3 Select the I/0-box (E9) or I/0-box 2 (E9) check box in the Component

selection list. Then click OK.

System settings

Default values for digital out ports, noise reduction and configuration of analog out
ports can be set.

Instruction Description
name
Digital out X Sets the value of the signal sent out by digital port number X to

either O or 1. The default valueis 1.

Noisereduction | Filtersthe noisein the analogsignalin port number X.
analogin X

Alarm analogin Enables or disables the alarm for the analog signal in port

X number X. When enabled, it sets the alarm limits for the
analog signal.If the alarm is enabled and the analog signal falls
outside the set limits, an alarm will be triggered and the
method will be paused.

Alarmdigital in Enables or disables the alarm for the signal in digital port

X number X. The alarm can be triggered by either of the signal
values, Oor 1.Ifthe alarmis enabled and the condition setin
‘Value' occurs, an alarm will be triggered and the method will

be paused.
Configure Enables the user to send one of the pre-defined signals (UV
analog out X signal, conductivity, temperature, pH or concentration of

eluent B) to the analog out port number X, and also to set the
range of that signal.

Note: The delay volume has to be updated if an external component is added to
the flow path.
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3.6 Connection of external modules

Introduction

The external modules are notinstalled in the instrument cabinet, but are connected via
a UniNet-9 cable at the back of the system. itis possible to install up to six external
modules with F-type connectors and up to two external modules with D-type connec-
tors atthe sametime.

Some of the external modules are also connected to the AKTA pure instrument by
tubing. See the appropriate section in Chapter 3 AKTA pure external modules, on page
700 for detailed instructions on how to install this tubing, if applicable.

F-type and D-type connectors

Theillustrations below show the F-type and D-type connectors.

F-type D-type

Constraints

The table below indicates usage constraints for the different external modules.

External module Connector Constraints

1/0-box E9 F-type 1/0-box E9 has no constraints.

1/0-box E9, 2nd F-type 1/0-box E9, 2nd requires I/O-box E9.
External air sensor L9 F-type External air sensor L9 has no constraints.
External air sensor L9, F-type External air sensor L9, 2 requires External
2 airsensor L9.

ExternalairsensorL9, | F-type External air sensor L9, 3 requires External
3 airsensor L9, 2.

External air sensor L9, F-type External air sensor L9, 4 requires External
4 airsensor L9, 3.

Fraction collector F9- D-type Fraction collector F9-C requires an Outlet
C valve.
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3.6 Connection of external modules

External module Connector Constraints

Fraction collector F9- F-type Fraction collector F9-R requires an Outlet

R valve.

Fraction collector F9- F-type Fraction collector F9-R, 2nd requires Frac-

R.2nd tion collector F9-R or Fraction collector
F9-C.

Sample pump S9 and D-type Cannot be used at the same time as Mixer

S9H valve V9-M or VOH-M.

Note: To optimize signal quality, the total cable length connecting all external
modules to the AKTA pure instrument should not exceed 10 m.

AKTA pure connector plate
The connector plate with the UniNet-9 connectors is located on the back of the AKTA

pure instrument.

N £ N

TETery

P s
.|'

O e ey

Connector Connector name Function

Connector point for
service.
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3.6 Connection of external modules

NOTICE
° Do not connect any module to the connector Test on the AKTA

pure instrument.

Note: Plug all unused UniNet-9 ports (ports 1 to 8) on the AKTA pure instrument
with jumpers.

Note: The connector Test should be protected by a plastic lid. Do not plug the
connector with a jumper.
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4  System configuration

About this chapter

This chapter describes hardware configuration of the AKTA pure instrument and how
toinstall optional modules and add them in UNICORN.

In this chapter
Section See page
4.1 Configuration overview 140
4.2 Configure modules 146
4.3 General system settings 163
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4.1 Configuration overview

4,1  Configuration overview

Introduction

AKTA pure is a flexible system that allows the user to configure both hardware and
software to meet many purification needs. The instrument can be easily extended with
additional valves, detectors and fraction collectors. There are a large number of
different hardware modules to choose from in order to customize the number of
columns, inlets, outlets, detectors and ways to apply and collect samples.

System configuration steps

The system configuration consists of four main steps:
1. Select modules and positions

2. Install the module(s)

3. Editsystem properties

4. Editsystem settings

Select modules and positions

140

Optional modules can be placed in any of the available positions in the cabinet. Its func-
tion is determined by the module type and node ID. However, to achieve an optimal
flow path for a purification run, most modules have a dedicated location in the cabinet.
The dedicated location for all modules and, if applicable, any constraints are described
in the table below. Each location is marked with a number, which can be seenin the
illustration below.
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4.1 Configuration overview

All positions in AKTA pure must be occupied. Positions not used for core or optional
modules should be fitted with a Module Panel.

Recommended module position

Recom- Constraints

mended

location
Columnvalve 9 Columnvalve V9-C or VOH-C cannot be used
V9-CorV9H-C at the same time as Column valve V9-Cs or

V9H-Cs.

Columnvalve 8(V9-Cor These positions give the shortest possible flow
V9-CorV9H-C V9H-C) path.
with 9(V9-C2or

Second column V9H-C2)
valve V9-C2 or

V9H-C2

Columnyvalve 9 Column valve V9-Cs or VO9H-Cs cannot be
V9-Cs or VOH- used at the same time as Column valve V9-C or
Cs V9H-C.

Conductivity 7 Conductivity monitor €9 has no constraints.
monitor C9 or

C9M

Injection valve 6 Core module.

V9-Inj, VOH-Inj

orVaJ

Inlet valve V9- o 4 Possible combinations of inlet valves:

IAB or VOH-IAB

e 5 iflnlet * |nletvalve Aand Inletvalve B.
valveV9- |

Inlet valve AB together with Inlet valve A or
1AB or

Inlet valve B.
.VQH-IA.B * Onelnletvalve AB.
isusedin
combina- or
tion with * Noinstalledinletvalves.
Inlet
valve V9-
1A or
VIH-IA.

Inletvalve V9-IA | 4
orVOH-IA

InletvalveV9-IB | 5
or V9H-IB
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Module

Recom-

mended
location

Constraints

Sampleinlet 8 Cannot be used at the same time as Mixer

valve V9-IS or valve V9-M or VOH-M.

VIH-IS

Inlet valve V9- None Inlet valve V9-X1 or VO9H-X1 has no

X1orV9H-X1 constraints, and has no support in the method
phases.

Inlet valve V9- None Inlet valve V9-X2 or V9H-X2 requires Inlet

X2 or V9H-X2 valve V9-X1 or V9H-X1, respectively. It has no
supportinthe method phases.

LoopvalveV9-L | 8 Loop valve V9-L or VOH-L has no constraints,

or VOH-L butis connected with the injection valve by
replacing the loop.

Mixer M9 0 Core module.

Mixer valve V9- 3 Cannot be used at the same time as Sample

Mor VOH-M pump S9 or S9H.

Outletvalve V9- | 1 Cannot be used at the same time as Outlet

Osor V9H-Os valve V9-0 or VOH-O.

OutletvalveV9- | 1 Cannot be used at the same time as Outlet

Oor valve V9-0Os or V9H-Os.

V9H-0

pH valve V9-pH 2 pH valve shall always be connected after the

or VOH-pH column due to pressure constraints and frac-
tionation control. The delay volume calcula-
tions will be effected if the valve is located else-
where. Normally it is situated between the
monitor and the Outlet valve.

Versatile valve None * Versatile valve V9-V or V9H-V has no

V9-Vor VOH-V

Versatile valve 2

Versatile valve 3

Versatile valve 4

constraints.

* Versatile valve 2 requires Versatile valve
V9-V.

* Versatile valve 3requires Versatile valve 2.

* Versatile valve 4requires Versatile valve 3.

AKTA pure User Manual 29119969 AD




4 System configuration
4.1 Configuration overview

Module Recom- Constraints
mended
location
UV monitor U9- 10 UV monitor U9-M cannot be used at the same
M time as UV monitor U9-L.
Note:

UV monitor U9-L, 2nd can be used at the same
time as UV monitor U9-M.

UV monitor U9- 11 UV monitor U9-L:

L * Cannotbe used at the same time as UV

monitor U9-M.
* Requires the Multi-module panel.

Note:

UV monitor U9-L, 2nd can be used at the same
time as UV monitor U9-L.

UV monitor U9- None UV monitor U9-L, 2nd requires UV monitor U9-
L, 2nd L or UV monitor U9-M.
Install the modules

Detailed information about installation of the modules is found in Chapter 2 The AKTA
pure instrument, on page 13 and Chapter 3 AKTA pure external modules, on page 100.

Below is a quick guide of how to perform a module hardware installation.

Step Action

1 Switch off the power.

2 Check/set node ID. See Section 9.76 Node IDs, .
3 Install the module.

4 Connect tubing.

Edit system properties

When a new module has been installed, the system properties have to be updated in
UNICORN. The system will restart automatically when the configuration has been
changed in System Properties and the system can be reconnected.

The following instruction gives a general description of how to update the system
propertiesin UNICORN.
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144

Step Action
1 * Inthe Administration module, choose Tools —~System Properties or
click the System Properties icon to open the dialog.
Result:
The System Properties dialog is displayed.
* Selectthe system of interestin the System Properties dialog.
¢ Click the Edit button.
Note:
Only active systems can be edited.
Result:
The Edit dialog is displayed.
Edit - System 1 e
Instrument configuration | AKTA avare 1502 30.0) | | infomation import
UNICORM Control PC. | GCT3FVF2E M Renams...
[[] Real-Time Unit
Instrument senal ro.: Z
Connect by: (D) Fixed IP address:
(®) Instrument serial no [Test Cornecton|
Component types =
ahee | R ope A
Moritors and sensors lu o pofen *‘ sl Probecy
Fraction collectors Inlet valve A de_g\_'ErH—AE}.
Ofer [ | it vaive B 2nd (V9H-B2)
_D | Sample inlet valve 2nd (v9...
D Inlet va\_ve X_1 {VEHIX
7D Inlet valve 42 (V3H-X)
[ | Loop valve (vaH-L}
[ |Column valve 2nd (VSHCZ)
[ ‘C_)ut\et valve_z_'vd eVE_H{_)Z_}
[ | Versatile valve (V3H-V} ‘
|
i |
| |
[J/| === Aways present === \
A System pump A (PSHA) 1
1 stem oump B (PSH-B) 1
) | Advanced Settings.._| | Bxtensions Cancel
2 Select the component type of interest from the Component types list.
Result:
All available components are shown in the Component selection list.
* Clickthe checkbox to select the added component.
* When applicable, choose the appropriate Property .
Note:
Instrument modules are referred to as Components in UNICORN.
3 Click the OK button to apply the changes.
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There are five main types of modules (named componentsin UNICORN) to select from:

* Valvesand pumps

* Monitors and sensors

* Fraction collectors

* Other(e.g., 1/0-box)

* Corecomponents (always present)

Multiple choices are not shown unless a component has been selected. The second

component is only available when the first has been selected. The selection made is
reflected in which instructions and phase properties that are available.

Edit system settings

It may be necessary to edit the System Settings when the configuration of the system
is changed. For example, if the change in configuration affects the delay volume
following the UV monitor (or other monitor connected via the I/0-box) the appropriate
system settings for Tubing and delay volumes have to be updated. This is to ensure
that the fractions marked in the chromatogram corresponds to the actual collected
fractions.

Other system settings might also need to be edited for some optional modules.
The Edit dialog in which to edit the system settings is shown below.
System Settings - Akta Pure Lﬁ

Instructiens
o Pressure alams

Paramieters for Tubing: Inisction valve to column
& LD

1/0-box | |os0 =
Fraction collection Length 10- 20001
= Tubing and Delay volumes

=l 160 Zmm

ubing: Injection valve o column.|
Tubing: Sample pump to injection v;
Deiay volume: pH valve [
Delay volume: Moritor to outiet valy
Delay volume: Monilor o frac

Delay volume: Monitor to frac 2 o
< i T,

i (e | Set Parameters To Stateqy Defauk Vakues | [ 0K | [ Cancel |

Inthis dialog it is possible to set the parameters for the available instructions.

All system settings available for AKTA pure are found in Section 9.8 System settings, on
page 489.
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4.2  Configure modules

This section describes the software configuration that must be set for the individual
modules that are to be used for a specific run.

A general description of how to update the system properties are found in £dit system
properties, on page 143.

A general decription of how to edit system settings are found in Edit system settings, on

page 145.
In this section

Section See page
421 Configuration of inlet valves 147
4.2.2 Configuration of Mixer valves 149
4.2.3 Configuration of Loop valves 150
4.2.4 Configuration of column valves 151
4.2.5 Configuration of Versatile valves 153
4.2.6 Configuration of pH valves 154
4.2.7 Configuration of outlet valves 155
4.2.8 Configuration of UV monitors 156
4.2.9 Configuration of Conductivity monitor 157
4.2.10 Configuration of external air sensors 158
4.2.11 Configuration of fraction collectors 159
4.2.12 Configuration of I/0-box 162

146
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4.2.1 Configuration of inlet valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.
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4.2.1 Configuration of inlet valves

Step Action

3 Select components and properties according to the following table:

Valve

Componentselec-

tion

Property

V9H-IAB used forinlet B

Inlet valve V9-IA InletA V9-IA (7-ports)
Inlet valve VOH-IA V9H-IA (7-ports)
Inlet valve V9-IB InletB V9-IB (7-ports)
Inlet valve VOH-IB V9H-IB (7-ports)
Inlet valve V9-1AB or InletA V9-IABpartA (2-
V9H-IAB used forinlet A ports)

or

VOH-IAB part A

(2-ports)
Inlet valve V9-IAB or InletB V9-IABpartB (2-

ports)

or
V9H-IAB partB
(2-ports)
Sample inlet valve V9-IS Sampleinlet V9-IS | N/A
Sample inlet valve VOH- Sample inlet V9H- N/A
IS IS
Inlet valve V9-IX Inlet valve X1 (V9- N/A
IX)
Inlet valve VOH-IX Inletvalve X1 N/A
(VOH-IX)
Inlet valve V9-IX, 2nd Inlet valve X2 (V9- N/A
IX)
Inlet valve VOH-IX, 2nd Inlet valve X2 N/A
(V9H-IX)

System settings
There are no system settings available for the inlet valves.
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4.2.2 Configuration of Mixer valves

4.2.2 Configuration of Mixer valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Valves and pumps from the Component types list.
3 Select Mixer valve (V9-M) or Mixer valve (V9H-M) in the Component

selectionlist.

System settings

The flow rate for Mixer by-pass wash can be set.

Instruction
name

Mixer by-pass
wash settings

Description

Sets the flow rate used during Mixer by-pass wash and
defines wash volumes for mixer by-pass wash options.

Note:

The flow rate should not exceed 10 mL/min if narrow inlet
tubing (i.d. 0.75 mm) is used.
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4.2.3 Configuration of Loop valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Valves and pumps from the Component types list.
3 Select Loop valve (V9-L) or Loop valve (V9H-L) in the Component selec-
tionlist.
System settings

The flow rate for Loop wash can be set.

Instruction Description
name
Loop wash Sets the flow rate used during Loop wash.
settings
Note:

The flow rate should not exceed 10 mL/min if narrow inlet
tubing (id. 0.75 mm) is used.
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4.2.4 Configuration of columnvalves

4.2.4 Configuration of column valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Valves and pumps from the Component types list.

3 Select components and properties according to the following table:
Valve Component Property

selection

Column selection valve Column valve V9-C (5-columns)
V9-C
Column selection valve Column valve V9H-C (5-columns)
V9H-C
Second column selection Column valve V9-C2 (5-columns)
valve V9-C2
Second column selection Column valve V9H-C2 (5-
valve VOH-C2 columns)
Column control valve V9- Column valve V9-Cs (1-column)
Cs
Column control valve Columnvalve V9H-Cs (1-column)
V9H-Cs

System settings

After selecting Column valve V9-Cs, VOH-Cs or no column valve, in UNICORN, the
tube length has to be defined.

The instructions Tubing —Injection valve to column and Tubing ~Sample pump
toinjection valve are used in calculations of pre-column pressure when Column valve
V9-C or VOH-C (5-columns) is NOT mounted onto the system. In such cases, there is
no pre-column pressure sensor present. The estimated pre-column pressure is calcu-
lated using the measured system pressure and the length of the tubing between the
system pressure sensor and the Column.

The instructions are available only when the Column valve V9-C or VOH-C (5-columns)
is not selected in the component list. The instruction Tubing ~Sample pump to
injection valve is in addition only available if the sample pump is selected in the list.
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Follow the instructions below to set the tube length between the Injection valve and
the Column and between the sample pump and the injection valve.

Step Action

1 * Inthe System Control module, choose System —~Connect to Systems
orclickthe Connect to Systems icon.

Result:
The Connect to Systems dialog opens.

2 * Selectasystem.
* Select Control mode.
* Click OK.
Result:
The selected instrument can now be controlled by the software.
3 * Select Tubing and Delay Volumes and select Tubing —Injection valve
tocolumn.
* Selectthel D.from the drop-down list.
* Typeinthelength ofthe tubeinthe Length field and click OK.

System Settings - Akta Pure Lﬁ
Instructions: = e i ‘
= ST, [ Do.r ubing: Injection valve to column
|o.50 -
lfengih (1 - 2000]
160 Zmm
g ple pump if
Delay volume: pH valve |-
Delay volume: Monitor to outlet valv W
Delay volume: Monitor to frac
Delay volume: Monitor to frac 2 -
o 1 I
r (@] SetP To Strateqy Defaut Vales | [ oK. | [ Cancel
4 Perform step 3 for the instruction Tubing ~Sample pump to injection
valve.
Note: The built-in pressure sensors for Column valves V9-C and V9H-C have to be

re-calibrated after installation. See Calibrate the monitors, on page 336.

Note: A Pre-Column pressure alarm shall always be set to protect the column, see
Section 5.6 Pressure alarms, on page 198. Column valve V9-Cs and VOH-Cs
does not contain pressure monitors. See Section 5.6 Pressure alarms, on
page 198 for how to protect columns when not using Column valves V9-C
and V9H-C.
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4.2.5 Configuration of Versatile valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Valves and pumps from the Component types list.
3 Select Versatile valve (V9-V), Versatile valve 2 (V9-V), Versatile valve 3

(V9-V)or Versatile valve 4 (V9-V) in the Component selection list.

System settings

Ifthe valve is placed in the flow path between the UV monitor and the outlet valve, the
delay volume must be set. See Check/Set delay volume, on page 163.
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4.2.6 Configuration of pH valves

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Valves and pumps from the Component types list.
3 Select pH valve (V9-pH) or pH valve (V9H-pH) in the Component selec-
tionlist.
System settings

Ifthe valve is placed in the flow path between the UV monitor and the outlet valve, the
delay volume must be set. See Check/Set delay volume, on page 163.

Note: It is recommended not to alter the default values for restrictor and pH cell
delay volumes when standard modules and standard tubing for flow
restrictor are used.
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4.2.7 Configuration of outlet valves

4.2.7 Configuration of outlet valves

System properties

Follow the instruction below to update the system properties.

Step

Action

1

2

Open the system properties Edit dialog.

Select Valves and pumps from the Component types list.

Select components and properties according to the following table:

Valve Component Property

selection
Outlet fractionation valve Outlet valve V9-0 (10-outlets)
Vv9-0
Outlet fractionation valve Outletvalve V9H-0 (10-outlets)
V9H-0
Outlet control valve V9- Outletvalve V9-Os (1-outlet)
Os
Outlet control valve VOH- Outlet valve V9H-Os (1-outlet)

Os

System settings

If the valve is not placed in the recommended position using the standard tubing kit,
the delay volume must be set. See Check/Set delay volume, on page 163.
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4.2.8 Configuration of UV monitors

4.2.8

Configuration of UV monitors

Using two UV monitors

The UV monitor U9-L module can be used in two configurations, UV monitor U9-L and
UV monitor U9-L, 2nd. The configuration is defined by the module's Node ID.

Itis possible to use two UV monitors in AKTA pure, in the following combinations:

* UV monitor U9-M together with UV monitor U9-L, 2nd
¢ UV monitor U9-L together with UV monitor U9-L, 2nd

UV monitor U9-L, 2nd can be located anywhere in the flow path and is therefore shown
inthe Process Picture as a component without a fixed place. This means that itis
possible to place U9-L, 2nd before the other UV monitor in the flow path.

Note: IfU9-L, 2nd is placed on the high pressure side of the column, pressure
limits have to be considered. See UV monitor options, on page 454 for pres-
sure limits.

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Monitors and sensors from the Component types list.
3 Select components and properties according to the following table:
Monitor Componentselec- Property
tion
UV monitor U9-L UV monitor U9-L (fixed)
UV monitor U9-M UV monitor V9-M (variable)
UV monitorU9-L,2nd | UVmonitor2nd N/A
(U9-L)
System settings

156

Ifthe monitoris not placed in the recommended position using the standard tubing kit,
the delay volume must be set. See Check/Set delay volume, on page 163.

For UV monitor U9-L the flow cell length must be set. This is done as a calibration. See
Perform the calibration, on page 345.
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4.2.9 Configuration of Conductivity monitor

4.2.9 Configuration of Conductivity monitor

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select Conductivity monitor (C9) in the Component selection list.
System settings

Ifthe monitoris placed in the flow path between the UV monitor and the outlet valve,
the delay volume must be set. See Check/Set delay volume, on page 163.
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4.2 Configure modules

4.2.10 Configuration of external air sensors

4.2.10 Configuration of external air sensors

System properties

Follow the instruction below to update the system properties.

Step

Action

1

2

Open the system properties Edit dialog.
Select Monitors and sensors from the Component types list.

Select External air sensor (L9) in the Component selection list, or the
appropriate component if multiple external air sensors are used.

Select Property according to where the air sensor is placed.

Note:

The available system properties are the same, regardless of which type of air
sensor that is used, L9-1.2 or L9-1.5.

System settings

The sensitivity of the air sensor can be set.

Parameter Airvolume detected

AKTApure25 AKTApure 150

Normal (default) | 30l 100 pl Detect empty buffer/
sample vessels
High 10l 30l Detect evensmall air
bubbles
Note: The sensitivity should be set to Normal when the air sensor is located

158

before the System pump (Air sensor ext - Before pump A or Air sensor
ext -Before pump B). Due to higher pressure and risk of small air bubbles,
the sensitivity should be set to High when the air sensor is located after the
Injection valve (Air sensor ext - after Injection valve).
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4.2.11 Configuration of fraction collectors

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.
2 Select Fraction collectors from the Component types list.
3 Select components and properties according to the following table:
Fraction collector Componentselec- Property
tion

Fraction collector F9-C Fraction collector Fraction collector

F9-C
Fraction collector F9-R Fraction collector Fraction collector
F9-R
Fraction collector F9-R, Fraction collector2 | N/A
2nd (F9-R)
Note: Fraction collector 2 js only available in the Component selection list if

Fraction collector is already selected.

System settings

If non-standard tubing is used between the outlet valve and the fraction collector, the
delay volume must be set. See Check/Set delay volume, on page 163.

Fraction settings and numbering mode can be set.

Fraction collector F9-C

Instruction Description
name

Fractionation | Fractionation settings comprises fractionation mode and frac-
settings tionation order.
Fractionation mode (Automatic, Accumulator or DropSync).

Fractionation order (Row-by-row, Column-by-column,
Serpentine-row, Serpentine-column). For fractionation mode
DropSync, only the Serpentine option is available.
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4.2.11 Configuration of fraction collectors

Instruction
name

Description

configuration

Last tube Last tube filled: Action when last tube is filled (pause, direct the
filled flow to one of outlets or direct the flow to waste.
Cassette Cassette configuration: Automatic or Manual configuration.

If Automatic is selected, a Quick scan or a Full scan will be
performed when the door of the fraction collector is closed to
determine which type of cassettes and plates are used. If Manual
is selected, used plates and tubes in each tray position are
entered.

Fraction
collector
lamp

Fraction collector lamp: Lamps in the fraction collector
chamber on or off.

Peak fractio-
nation
parameters

The Peak fractionation parameters set the detection parame-
tersfor peak collection, that is they decide when a peak starts and
ends. Thisinformation is used by the instructions Peak fractio-
nation and Peak frac in outlet valve in order to start/end the
peak collection.

Fraction collector F9-R

Instruction
name

Fractionation
settings

Description

Drop sync synchronises tube change todrop release. The
available settings are on or off. It is recommended to use Drop
sync for flow rates below 2 mL/min. Higher flow rates can
however be used, depending on the properties (for example
viscosity) of the liquid.

Fractionation
numbering mode

Determines whether the fraction number is reset at the end of
amethod or not.

Note:
The default setting is Reset.

Fractionation
settingsfrac 2

Drop sync on or off. Itis recommended to use this setting for
flow rates below 2 mL/min. Higher flow rates can be however
be used, depending on the properties (e.g. viscosity) of the
liquid.
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Instruction
name

Fractionation
numbering mode
frac2

4 System configuration
4.2 Configure modules
4.2.11 Configuration of fraction collectors

Description

Determines whether fraction number for the second fraction
collectorisreset at the end of a method or not.

Note:
The default setting is Reset.

Peak fractiona-
tion parameters

Peak fractionation parameters sets the detection parame-
ters for peak collection, i.e. it determines when a peak starts
and ends. This information is used by the instructions Peak
fractionation, Peak fractionation frac 2 and Peak fracin
outlet valve in order to start/end the peak collection.
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4.2.12 Configuration of I/0-box

4.2.12 Configuration of 1/0-box

System properties

Follow the instruction below to update the system properties.

Step Action

1 Open the system properties Edit dialog.

2 Select Monitors and sensors from the Component types list.

3 Select I/0-box (E9) or I/0-box 2 (E9) in the Component selection list.
System settings

Default values for digital out ports, noise reduction and configuration of analog out

ports can beset.

Instruction Description

name

Digital out X Sets the value of the signal sent out by digital port number X to
either 0 or 1. The default valueis 1.

Noisereduction | Filtersthe noiseinthe analog signalin port number X.

analoginX

Alarm analogin Enables or disables the alarm for the analog signal in port

X number X. When enabled, it sets the alarm limits for the
analog signal. If the alarm is enabled and the analog signal falls
outside the set limits, an alarm will be triggered and the
method will be paused.

Alarmdigitalin Enables or disables the alarm for the signal in digital port

X number X. The alarm can be triggered by either of the signal
values, O or 1.Ifthe alarmis enabled and the condition setin
‘Value' occurs, an alarm will be triggered and the method will
be paused.

Configure Enables the user to send one of the pre-defined signals (UV

analogout X signal, conductivity, temperature, pH or concentration of
eluent B) to the analog out port number X, and also to set the
range of that signal.

Note: The delay volume has to be updated if an external component is added to
the flow path.
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4 System configuration
4.3 General system settings

General system settings

Check/Set delay volume

When a module has been installed after the UV monitor in the flow path, the delay
volume has to be adjusted in the System Setting dialog in UNICORN, to make sure
that the collected fractions correspond to the fractions indicated in the chromato-
gram.

Delay volumes can be set for the options Monitor to outlet valve, Monitor to frac,
Monitor to frac 2, and pH valve. Depending on the system configuration used,
different delay volume options will be available for selection in the System Setting
dialog. The delay volume has to be set for all displayed options.

Delay volumes for modules and standard tubing configurations are found in Section
9.13 Delay volumes, on page 540.

Follow the instructions below to check/set the delay volumes:

Step Action

1 * Inthe System Control module, choose System —~Connect to Systems
or clickthe Connect to Systems icon.

Result:
The Connect to Systems dialog opens.

2 * Selectasystem.
* Select Control mode.
¢ Click OK.

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

3 * Whenthesystemisinstate Ready, select System —Settings.
Result:
The System Settings dialog is displayed.

X

System Settings - System 1

Instiuctions:
5 . Parameters for Delay volume: Monitor bo outlst valve
Fraction collection ~ Wil [0 - 10000]

(=) Tubing and Delay volumes 3
Tubing: Injection walve to column 145wl

[ elay volume: pH valve

[ elay o autlet valy

Delay volume: Manitor ta frac

Delay volume: Monitor to frac 2

Wash settings

Watch parameters

Advanced

Data collection >

< >

Set Parameters To Strategy Default Values ] [ Ok I [ Cancel
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Step Action
4 * Select Tubing and Delay Volumes and select the delay volume option of
interest.
* Checkthedelayvolumeinthe Volume field and enter a new value if
necessary.
* Click OK.
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.

Inthe System Settings dialog:

* Select Advanced —~Instrument control panel.
* Select Locked or Unlocked.

* Click OK.

System Settings - Akta Pure

Instructions

# Fraction collection
& Tubing and Delay volumes
[ Wash settings

Powersave
Instrument cortrol panel
Pressure control paremeters
Constant pressure flow parameters
Max flow during valve tum

Method progressing flow

Sample pump setting

Il

€ |

for Instrument control panal
Mode

= Locked

@ Unlocked

| Set Parameters To Strategy Default Values ] |

OK

Cancel |

Power-save

AKTA pure has a power-save mode. The instrument enters Power-save after having
beeninthe Ready state for a set period of time. Power-save can be used both inroom
temperature and in cold room temperature. The system enters the Ready state when
amethod run, a method queue or amanual run ends.

To enable Power-save, a system must be connected and in state Ready.

Follow the instructions below to activate Power-save.
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Step

Action

4 System configuration
4.3 General system settings

Select System —Settings in the System Control module.

Result:

The System Settings dialog opens.

* Select Advanced
and
* select Power-save

System Settings - Akta Pure

Instructions:

[ Air sensor

cantrol panel
Pressure cortrol parameters
Constant pressure flow parameters
Max flow during valve tum

il

=1 0n
[10 - 1440]

60 2 min

SetF To Strateqy Defaut Valuee | [ 0k | [ Cancel

¢ Select Oninthe Mode field

and

* type the number of minutesin the Time field.

Note:

This is the time the instrument will be in state Ready before power-save

mode is entered.
* Click OK.
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5 Operation

About this chapter
This chapter describes the steps involved when operating AKTA pure.

In this chapter
Section See page
5.1 Before you prepare the system 167
5.2 Prepare the flow path 168
5.3 Start UNICORN and connect to system 175
5.4 Prime inlets and purge pump heads 179
5.5 Connecta column 193
5.6 Pressure alarms 198
5.7 Sample application 201
5.8 Fractionation 217
5.9 Create amethod and performarun 238
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5.1 Beforeyou prepare the system

9.1 Before you prepare the system

Introduction

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

Checklist

Make sure the systemis prepared in accordance with the settings in the method to be
run. Depending on configuration, remember to check:

which valve ports to use for inlets and outlets
which column type to use

which column position to use

which buffers and samples to prepare

which sample application technique to use

that the pH electrode is connected and calibrated
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5.2 Preparetheflow path

5.2

Introduction

Prepare the flow path

The flow path is defined by the user and may contain tubing, valves, pumps and moni-
tors. This section gives an overview of a flow path and describes how to prepare the
flow path before arun.

lllustration of the flow path

168

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

W1 W2
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5.2 Preparetheflow path

Part Description

1 Pressure monitor
2 Sample pump
3 Sampleinletvalve
4 Inlet valve
5 System pump B
6 System pump A
7 Pressure monitor
8 Mixer
9 Injection valve
10 Sample loop or Superloop
1 Column valve
12 Column
13 UV monitor
14 Conductivity monitor
15 Flow restrictor
16 Outletvalve
17 Fraction collector
W, W1, Waste
W2
Select Mixer chamber

To obtain a homogeneous buffer composition, it is important to use a Mixer chamber
suitable for the flow rate of the method. The tables below show what Mixer chambers
tousein AKTA pure at different flow rates.

Ifthe liquids are difficult to mix, use a larger Mixer chamber to achieve optimal mixing.
However, note that a larger Mixer chamber distorts and delays the gradient.

The default mixer size is 1.4 mlfor both systems. AKTA pure 150 also includes a 5 m
mixer. Other mixer sizes are available as accessories.
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Mixer chamber Flow rate [mL/min], Binary gradient
volume [mL]

AKTA pure 25 AKTA pure 150
0.6 0.1-5 Not recommended
1.4 0.5-15 0.5-15
5 2-25 2-50
15 Not compatible 15-150
CAUTION
Risk of explosion. Do not use Mixer chamber 15 mLwith an AKTA
pure 25 configuration. The maximum pressure for Mixer chamber
15mLis 5 MPa.

Note: In AKTA pure 25 at low flow rates (below 0.2 mL/min) a gradient of sufficient
quality may be achieved with the mixer bypassed. Similarly, for low flow
rates in AKTA pure 150 the 0.6 mL mixer might be used.

Note: The 1.4 mL mixer in AKTA pure 25 or 5 mL mixer in AKTA pure 150 might
work up to maximum flow rate provided that the buffers are easily mixed.

Forinformation on how to install a Mixer chamber, refer to Section 7.8.3 Replace the
Mixer, on page 355.

Select UV flow cells

General considerations

Flow cells with shorter path lengths are suitable to use when high protein concentra-
tions are used. Flow cells with longer path lengths are suitable to use when low protein
concentrations are used.

UV flow cells for UV monitor U9-M

UV flow cells are available with three different path lengths; 0.5 mm, 2 mm (default) and
10 mm.

Thereal cell path length of the UV cell is automatically recognized by the monitor when
acellisfitted. The UV datais normalized to the nominal path length. This allows UV
data from runs made with different UV flow cells (but with the same nominal path
length) to be directly compared.
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UV flow cells for UV monitor U9-L

UV flow cells are available with two different path lengths; 2 mm (default) and 5 mm.
When replacing a UV flow cell, the path length must be set in the System Control
module, in System —Calibrate. Use the nominal flow cell length if the UV flow cell is
replaced but not calibrated. See Update the cell path length, on page 347to set the
flow cell path length.

The path length of the UV flow cell might differ from the nominal length, which leads to
incorrect results in the calculation of protein concentration in the eluate. The UV data
is normalized to the nominal path length. This allows UV data from runs made with
different UV flow cells (but with the same nominal path length) to be directly compared.
To achieve normalized absorbance, the path length of the UV flow cell must be cali-
brated and the calculated flow cell path length set manually. See Calibration of the UV
monitor U9-L flow cell length, on page 344.

Prepare theinlet tubing

Connectinlet tubing to the inlet ports that are to be used, and place all inlet tubing that
isto be used during the method run in the correct buffers.

Note: When using high viscosity buffers/samples in combination with high flow
rates it is recommended to increase the tubing I.D. and/or shorten the
length.

Prepare the outlet tubing

Connect outlet tubing to the outlet ports of Outlet valve that are to be used. If a fraction
collectoris to be used, make sure that tubing is connected as described in Connect
tubing, on page 116 and Connect tubing to AKTA pure, on page 120, and prepare the
fraction collector. Otherwise, place the outlet tubing in suitable tubes or flasks.

Waste tubing overview

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 pure instru-
w2 ment.

pH valve (optional) Waste port W3 Front of the AKTA pure instru-

ment.

Outlet valve Waste port W Front ofthe AKTA pure instru-

(optional) ment.

Buffer tray (Rescue Drainage hole of the Rear of the AKTA pure instru-

drainage) Buffer tray ment.

Fraction collector Fraction collector waste | Rear ofthe fraction collector.

F9-C (optional) outlet
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5.2 Prepare theflow path

Prepare waste tubing

172

Follow the instructions below to prepare the waste tubing.

CAUTION

Fasten the waste tubing. During operation at high pressure the
AKTA pure instrument may release bursts of liquid in the waste
tubing. Securely fasten all waste tubing to the AKTA pure instru-
ment and to the waste vessel.

CAUTION

Make sure that the waste vessel will hold all the produced volume
of the run. For AKTA pure, a suitable waste vessel should typically
have a volume of 2 to 10 liters.

NOTICE
c The maximum level of the waste vessel must be lower than the

bottom of the AKTA pure instrument.

Step Action

1 Insert the waste tubing from all installed modules, in this example Injection
valve, Outlet valve (W, W1 and W2) and the fraction collector, in a vessel.
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Step Action

2 Make sure that the tubing is securely fastened to the AKTA pure instrument:

Fasten waste tubing from the valves with the clips on the front of the
system.

Fasten waste tubing from the Buffer tray with the clips on the rear of the
system.

|

HUHL
I
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Step Action

3 Cut the waste tubing to appropriate length. It isimportant that the tubing is
not bent and will not be submerged in liquid during the run.

Note:

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

4 Fasten all waste tubing securely to the waste vessel.

Plug unused valve ports

Itis recommended to plug all unused valve ports with stop plugs before starting a run.
See Tubing connectors, on page 459 for information about connectors.
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5.3  Start UNICORN and connect to system

Introduction

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

Start UNICORN andlogon

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

Step Action

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

Note:

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

Step Action
2 Inthe Log On dialog box:
* C(Clickausernameinthe User Name list
and
* enterthe password inthe Password field.
Note:
Itis also possible to select the Use Windows Authentication check box
and enter a network ID in the User Name box.
]| Log On - UNICORN =5
[F] Use Windows Authentication
User Name: [Default V]
Domain:
L [AccessToEventhing -
Start: V] Administration 7] System Control
[] Method Editor [ Evaluation
[ oK ] [ Cancel ] [ Options << l
¢ select which UNICORN modules to start.
e click OK.
Result:
The selected UNICORN modules open.
Connect tosystem

176

Follow the instructions to connect the instrument to UNICORN.
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Step

5 Operation
5.3 Start UNICORN and connect to system

Action
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Inthe System Control module,

* Clickthe Connectto Systems button,

P
or
¢ click Connect to Systems on the System menu.
Result:

The Connect to Systems dialog opens.

Connect to Systems El

Connected spstems 1 selected, max 3)

System name Contral — iew

[ ] B Systemi
I} Systern2
Bl System3 ® (@]
i Spstemd
] B SystemS
I} Systemb
] B System?
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5.3 Start UNICORN and connect to system

178

Step

Action

2

Inthe Connect to systems dialog:

* Select the checkbox in front of the system name.
* Tocontrol the selected system, click Control.
* Click OK.

Result:

The instrument control panel displays a white, rapidly flashing light followed
by a steady white light when the system is ready. The selected instrument
can now be controlled by the software.

Note:

Instruments that are turned off or disconnected from the network appear
dimmed and cannot be connected.

Tip:

To view the users currently connected to systems, either in control or view
mode, click the Connected Users button.

Tip:

Result UNICORN states Connection = Connected in control or

Connection = Connected in view in the status bar in the lower part of the
System Control window.

| Connection = Connected in contral [
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5.4  Primeinlets and purge pump heads

About this section
Before usage of a pump, itisimportant to:
* Primetheinlets (fill the buffer inlets with liquid).

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

This section describes how to prime inlets and purge the pump heads of the system
pumps and the sample pump (the sample pump is an optional module).

Note: Note that the procedures described in this section may have to be adapted if
your system configuration differs from the one described in this manual.

In this section
Section See page
5.4.1 System pumps 180
5.4.2 Sample pump 187
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5.4 Primeinlets and purge pump heads

5.4.1 System pumps

5.4.1 System pumps

Introduction

This section describes how to prime inlets and purge the System pumps.

Overview

The procedure consists of the following stages:

Stage

Description

1

a W N

Prime allinlet tubing to be used during the run
Purge System pump B

Validate purge of System pump B

Purge System pump A

Validate purge of System pump A

End therun

Tip:

Primeinlet tubing

The procedures for purging the pump heads and priming the inlets using the
Process Picture, are described below. It is also possible to perform the
procedures from the Manual instructions dialog.

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

Step

Action

1

180

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

Open the System Control module.
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5.4.1 System pumps

Step Action

3 Inthe Process Picture:

* Clickonthe bufferinlets.

* Selectthe position of the inlet to be filled. Select the positions in reverse
alphabetical order and start with the highest number. For example, if all
the fourinletsin Inlet valve AB are to be filled, fill them in the following
order:B2,B1,A2,A1.

Buffer inlets Pumigs
DA
=i A2 W -
— P JE
— Bl -
Inlet valve AR X |

Result:

Theinlet valve switches to the selected port.

4 Connecta 25 to 30 mlsyringe to the purge valve of one of the pump heads of
the pump thatis being prepared. Make sure that the syringe fits tightly into
the purge connector.

=

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

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

7 Repeat steps 3 to 6 for each piece of inlet tubing that is to be used during the

run.
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Purge System pump B

Follow the instruction below to purge both pump heads of System pump B.

Step Action

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

2 Inthe Process Picture:
* ClickontheInjection valve and select System pump waste.

Result:

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

System pump
waste
Loope I

(- ToopF
System pump By-pass
waste i
w1

ral w2 Sop
syp Injection valve

Manual load System pump waste

8-Inj

Inject Sample pump load
Direct inject Sample pump wasts
3 Inthe Process Picture:

¢ Clickonthe pumps.
* SetConc % Bto 100%B.

System flow -4
| 1000 mlfmin- [oSet flowirate

Conc % B

iJ 1000 B Set#% B

100
Pump wash A B

AT L4 Start pump A wash B1 | Siart pump B wash

¢ ClickSet%B.

Result:
Only System pump Bis active.
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5.4.1 System pumps

Step Action
4 Inthe Process Picture:
* Clickonthe bufferinlets.
* Select the position of one of the inlets that will be used at the beginning of
therun.
Buffer mlets Pumps
A
= A2 .
25 | —
Bl -
Inlet valve AB 3
Result:
The inlet valve switches to the selected port.
5 Inthe Process Picture:

AKTA pure User Manual 29119969 AD

¢ Clickonthe Pumps.

* Setthe System flowto 1.0 ml/min for AKTA pure 25 or 10.0 ml/min for
AKTA pure 150

e ClickSet flowrate.

System flow X
L 1000 mifein [ Set flow ate |
Conc% B
|| Tioolme | setus
Pump wash A B
Result:
A system flow starts.
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5.4 Primeinletsand purge pump heads

5.4.1 System pumps

Step Action
6 Connect a 25 to 30 mL syringe to the purge valve of the left pump head of
System pump B. Make sure that the syringefits tightly into the purge
connector.
=
7 Open the purge valve by turning it counter-clockwise about three quarters
of a turn. Draw a small volume of liquid slowly into the syringe (with a rate of
about 1 ml per second).
8 Close the purge valve by turning it clockwise. Disconnect the syringe and
discard its contents.
9 Connect the syringe to the purge valve on the right pump head of System
pump B, and repeat steps 6 to 8. Keep the system flow running.
=
&
Validate purge of pump B

Follow the instructions below to check that there is no air left in the pump after
performing a purge.

184
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5.4.1 System pumps

Step Action

1 Inthe Process Picture:

* ClickontheInjection valve and select Manual load
Result:

The Injection valve switches to manual load position.

Manual load

LoopE

Manual load By-p

Bt
Col
1 ==syp F : )
Injection e Sar V8-Inj
— Manual load | System pum'pw&ste
Inject ‘Sample pump load
Direct inject Sample pump waste.

2 Make sure that the system pump flow is on.
3 Inthe Chromatogram pane:

Checkthe PreC pressure curve.

Ifthe PreC pressure does not stabilize within a few minutes there may be air
leftin the pump.

Refer to Section 8.6 Troubleshooting: Pumps, on page 423

Purge System pump A

Purge both pump heads of System pump A by following the same procedure asin
Purge System pump B, on page 182, but replace step 3 with the following actions:

Inthe Process Picture:

* Clickonthe pumps.
* SetConc % Bto0%B.
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System flow
D 1.000 mimin | Setflow rate
a 25
E-:um:% B
| 00 %“E | Set%B
100
Pump wash A B

Al v | | SmdpumpAwash | (Bl = | StartpumpBwash |

e ClickSet%B
Result:

Only System pump A is active.

Validate purge of pump A

Follow the procedure described in Validate purge of pump B, on page 184 to check if

thereis air left in the pump.

End the run

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

186
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5.4.2 Sample pump

Introduction

This section describes how to prime inlets and purge Sample pumps S9 and S9H.

Overview

The procedure consists of the following steps:

Step

Action

1

2

3

4

Prime all sample inlet tubing to be used during the run
Purge the Sample pump
Validate purge

Endtherun

Prime sampleinlets

Follow the instructions below to fill all sample inlet tubing, to be used in the run, with
appropriate buffer or solution. Skip steps three and four if no sample inlet valve is used.

Step

Action

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

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

Open the System Control module.
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5.4.2 Sample pump

Step Action

4 Inthe Process Picture:

* ClickonSampleinletvalve.

* Selectthe position of theinlet to befilled. Start at the inlet position with
the highest number and end at the position with the lowest number.

Inlets Pumps

Sample
pump waste |
= Al == A = E
2
P lm== M ==k
£
V.
=| B == B = o
))
N |
T» 3
56 S p ==
Sample inlet valve X
Buffer

51|82, | o3| | 5485 :37_'

Result:
the sampleinlet valve switches to the selected port.
5 Connecta 25 to 30 mlsyringe to one of the purge valves of the pump heads

of the Sample pump. Make sure that the syringe fits tightly into the purge
connector.

|
| /i
(= /24

—
=3
-~y

[

6 Open the purge valve by turning it counter-clockwise about three-quarters
ofa turn. Draw liquid slowly into the syringe until the liquid reaches the
sample pump.

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

8 Repeat steps 2-5 for each sampleinlet that is to be used in the method run.
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5.4.2 Sample pump

Purge the Sample pump

Follow the instruction below to purge both the pump heads of the Sample pump.

Step

Action

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

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

Open the System Control module.

Inthe Process Picture:

* ClickonInjection valve and select Sample pump waste .

Result:

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

Step Action

5 Inthe Process Picture: Click on Sample pump.
e |fSampleinletvalve V9-IS or VOH-IS is used: Click on the Sample inlet
valveicon (ifthe valve is not used, the icon will not be present):
Select the Bufferinlet.

* Clickonthe Sample pump icon: Set the Sample flow to 1.0 ml/min for
AKTA pure 25 or 10.0 ml/min for AKTA pure 150.

Inlets Pumps
Sample =
pump waste | (L

SR ) Camime
> )
[ | —— " SyP = By-pass
=) B3 M= 0| Sample flow o’
L 1.000 | mijmin )| Setflowrste |
mmm Buffer mmmm S Pump wash
| Buffer = Start pump wash |
. Set flow rate .
* Click and close the pop-up window.
Result:
asample pump flow starts.
6 Connect a 25 to 30 mlsyringe to the left purge valve of the Sample pump.

Make sure that the syringe fits tightly into the purge connector.

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

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

discard its contents.
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5.4.2 Sample pump

Step Action

9 Connect the syringe to the right purge valve on the Sample pump, and
repeat step 6 tostep 8.

Validate purge

Follow the instructions below to check that there is no air left in the pump after
performing a purge.

Step Action

1 Inthe Process Picture:
¢ Clickonthe Injection valve and select Direct inject.
Result:

The Injection valve switches to direct inject position.
=G DeltaC Q.00 wmMPa

By-p

Ve
—
2 Make sure that the pump flowis on.
3 Inthe Chromatogram pane: Check the PreC pressure curve.

If the PreC pressure does not stabilize within a few minutes there may be air
leftin the pump. Refer to Section 8.6 Troubleshooting: Pumps, on page 423.
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End the run
Click the End button in the System Control toolbar to end the run.
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5.5 Connect a column

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

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 pure instru-
ment, read the instructions for use of the column.

Methods automatically include a pressure alarm based on the specifications of the
chosen column type. However, when running manual runs you have to set the pressure
limits yourself. Also, to protect the column media, special settings are needed. See
Section 5.6 Pressure alarms, on page 198 for more information on pressure alarms.

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

Note: If no column valve is used, remove the column from the system before

running a system wash. The pressure during a system wash may become
too high for the column.

Attach a column holderand connecta
column

Follow the instructions below to connect a column to the instrument. Always use a
column holder. If a column valve is used, connect the column to the appropriate Aand
B ports on the valve. If no column valve is used, connect the column directly to the flow
path tubing. Use appropriate tubing and connectors. The instructions below show a
system configured with Column valve V9-Cs.
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Step

Action

1

4

194

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

Connect a suitable tubing to a Column valve port, in this example port 1A.

Open the System Control module.
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Step Action

5 Inthe Process Picture:

¢ Clickonthe Column.
e Select Columndown flow.

Column down flow

- 0.00 nipa 0.0(

Column
~ +

—_—
1 .‘.—
.

Colum vahe)

- Va-Cs

Ey-pd

10 maU

Column up flow

Result:

The Column valve switches to position 1.

6 Inthe Process Picture:

* C(Clickonthe Pumps.
* Enteralow System flow (e.g.,0.2 mL/min).
* ClickSetflowrate.

| System flow 0!
11
L 0200 | mimin | Setflow rate |
Conc % B
L] 00 %5 | Set%B
E;[n

Dumnm wsanh A =]

Result:

Asystem flow of 0.2 mL/min starts.
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Step Action

7 When buffer leaves the tubing in a continuous mode and the top part of the
column isfilled with buffer, connect the tubing to the top of the column.

8 Connect a piece of tubing to the bottom of the column.
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Step Action

9 When buffer leaves the tubing at the bottom of the columnin a continuous
mode, connect this piece of tubing to the Column valve. Use the port oppo-
site to the one already connected to the column, in this example port 1B. If
no column valve is used, connect the tubing to the next module in the flow

path.
.’/:/-_
| .
|
|
10 Click the Endicon in the System Controltoolbar to end the run.
vl
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5.6 Pressure alarms

Introduction

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

* The pre-column pressure alarm protects the column hardware

* Thedelta-column pressure alarm (only available when V9-C or VOH-C is installed)
protects the column media

Column valves V9-C and V9H-C have built-in pressure sensors that automatically
measure the pre-column and delta-column pressure. If Column valve V9-C or VOH-C is
not used (column is connected without a Column valve or to Column valve V9-Cs or
V9H-Cs), the pre-column pressure is calculated from the system pressure and tubing
dimensions.

See theinstructions below to set the pressure alarm for the column to be used in the
run and, if applicable, to set the parameters for the tubing dimensions.

Set tubing dimension parameters to
calculate pre-column pressure

198

Forinstruments where there is no pre-column pressure sensor, i.e. the columniis
connected without a Column valve or to Column valve V9-Cs or VOH-Cs, the pre-
column pressure is calculated from the system pressure and tubing dimensions. Follow
theinstructions below to set the tubing dimension parameters.

Step Action

1 Select System —»Settings in the System Control module.
Result:
The System Settings dialog opens.

2 * Select Tubing and Delay Volumes
and

* select Tubing —Injection valve to column

System Settings - Akta Pure Lﬁ

Instructions:

# Pressure alarms -
[# Air sensor

i L/O-box | |00 =
& Fraction collection Length (0-2000]

160 Zmm

ters for Tubing: Injection valve to columin
LD

Tub

Tubing: il if
Delay volums: pH valve =)
Delay volume: Monitor to outlet valy i

Delay volume: Monitor to frac
Delay volume: Moniter to frac 2 -
| 11, R

r (@) St P To Strategy Defaut Valee | [ oK. | [ Cancel

AKTA pure User Manual 29119969 AD



5 Operation
5.6 Pressurealarms

Step Action

3 ¢ Selecttheinner diameter of the tubing between the injection valve and
the column from the L.D. drop-down list.

* Typeinthetubing Length.

4 If the sample pump is used:
* Select Tubing ~Sample pump to injection.
* Settubingi.d.andlength, see step 3.

5 Click OK.

Note:
The system now calculates the Pre-column pressure.

Pre-column pressure alarms
Itisimportant that the pre-column pressure alarmis set during allruns where a
columnis used. The pressure alarm can be setin:
* themethodtoberun,
* theSystem Settings dialog, or
* duringamanual run
Pre-column pressure alarm limits are automatically set in the method when a column

from the column list is selected in the method. Refer to UNICORN Method Manual for
more information on pressure alarms.

For some columns the max delta-column pressure (media) is significantly lower than
the max pre-column pressure (hardware). To protect the media if a delta-column pres-
sure measurement is not available (that is, when column valve V9-C or VOH-C is not
used), the pre-column pressure alarm must be manually set to the value in the column
list that is the lowest of the max pre-column pressure and the max delta-column pres-
sure.

Delta-column pressure alarms

If columnvalve V9-C or VOH-C is installed the delta-column pressure will be measured,
but the alarm must be set manually if needed.

Set pressure alarms

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

Action

1

Select Manual -Execute Manual Instructions... in the System Control
module.

Result:

The Manual instructions dialog opens.

* SelectAlarms
and

* selectAlarm pre column pressure.

Wariual fnsprution - System 1 =
it okt B
[ 4 L]
Mgt oy At [ oA preiles
kPmon ~ ‘Mede e
el st forem,
+ Fraction collaction i #
- igh alaees fo oy
0507 MPa
L laem _ T 2o
30 T MPa
Chva (Bmm_]
(W] e sodsn o puametees iz i Grecus || ke |

Select Enabled in the Mode field.

* Typethe high pressure limitin the High alarm field.
¢ Click Execute.
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5.7 Sample application

In this section
Section See page
5.7.1 Sample application using direct injection onto the column 203
5.7.2 Sample application using a Superloop™ 205
5.7.3 Sample application using a sample loop 213
Introduction

This section describes the different sample application techniques that can be used
with AKTA pure. The table below shows the alternatives for sample application avail-
ableinthe Sample application phase of a method.

Sample application Via Compatible loops
Inject sampledirectly | « Sample pump * Notapplicable
onto column

e SystempumpA
* System pump A and Air sensor

Inject sample from * Syringe * Sampleloop
loop * Sample pump * Superloop, 10 mL
e Sample pump and Air sensor * Superloop, 50 mL
e SystempumpA * Superloop, 150 mL

¢ System pump A and Air sensor

Note: In order to avoid sample carry-over when switching techniques for loading
samples, wash the valve with buffer between the loading of two different
samples. For example, when switching from loading sample in the loop to
loading sample directly onto the column with the valve in Direct inject
position.

When using a pump for sample application, itisimportant to prime inlets and purge the

pump before using the pump to load the sample:

* Sample pump, see further instructions in Section 5.4.2 Sample pump, on page 187

* System pump A, see further instructions in Section 5.4.7 System pumps, on page
180

When loading sample using System pump A and an external air sensor, the sensor
should be installed according to Adapter for air sensor, on page 97.
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Note: When sample is loaded at high flow rate and the external air sensor is
placed before the pump that is used for loading the sample, it is necessary
to use longer tubing to ensure that no air reaches the pump. Use tubing with
the minimum lengths given below between the valve located before the
pump and the external air sensor. The length applies for maximum flow rate,
but shorter tubing can be used at lower flow rates.

e Sample pump S9:40cm.
e Sample pump S9H: 20 cm.
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5.7.1 Sample application using direct injection onto the

column

Introduction

There are two ways to load sample directly onto a column:

¢ afixed volumeisloaded, or

¢ allthesampleisloaded.

Toinject all the sample, one of the following configurations is required:

* system pump, external air sensor, inlet valve A and the mixer valve, or

* sample pump and sampleinlet valve.

Minimize sample loss

To minimize sample loss during direct injection of sample onto the column, sample
remaining in the flow path will be pushed onto the column with buffer from the inlet
valve. This stepis called Finalize sample injection in the text instructions of the
sample application phase of the method to be used. Refer to Section 5.9 Create a
method and perform arun, on page 238 for more information on methods and phases.

When

preparing to
inject...

a fixed volume
of sample

manually prime the sample inlet tubing with sample, see
Prime sample inlets, on page 187.

inthe Method editor, make the following selections for the
Sample Application phase of the method to be run:

make sure that the flow path from the sample inlet valve up
to theinjection valve will be filled with an appropriate buffer:

select Inject sample directly onto column,

select Inject fixed sample volume and set the volume to
be injected.

make sure that the buffer inlet tubing of the inlet valve is
immersed in buffer, and

enable the function Wash sample flow path with buffer
inthe Sample application phase.
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5.7.1 Sample application using direct injection onto the column

When
preparing to

inject...

allthe sample * inthe Method editor, make the following selections for the

Sample Application phase of the method to be run:
- selectInject sample directly onto column, and
- selectInjectall sample using air sensor.

* manually prime the sample inlet tubing with sample or buffer,
see Prime sample inlets, on page 187,and make sure that the
tubingisimmersed in sample before starting the run.

* make sure that the flow path from the sample inlet valve up
totheinjection valve is filled with sample or an appropriate
buffer and that the buffer inlet tubing isimmersed in buffer.

Maximize precision and accuracy

To achieve full precision and accuracy when a volume of sample is injected directly
onto the column, make the following selections in the Sample Application phase of
the method to be run (refer to Section 5.9 Create a method and perform a run, on page
238formore information on methods and phases):

* selectInject sample directly onto the column,

[ Phase Properties | Text Instructions T |

Sample Application

[¥] Use the same flow rate as in Method Settings
Flow rate 1000 mlmin [0.000 - 50.000}

* Inject sample from loop Ssmplsiniet | Sample pump -

@ Inject fixed sample volume' 1000 ml  [V] Prime semple infet with  6.00 ml
@ Inject sample direcily onto column

sample flow

* selectInject fixed sample volume and set the volume to be injected,

* enablethe function Prime sample inlet with and set the volume to be used for
priming.

Result: the step Finalize sample injection is automatically deactivated in order to

maximize precision and accuracy. See Minimize sample loss, on page 203 for more
information.

Note: If manual priming of the flow path up to the injection valve is preferred,
enable Prime sample inlet with but set the volume to 0 mL.

* Ifthe system pumpis used toload the sample: enable the function Wash sample
flow path with buffer after sample application in order to ensure that the
correct sample volume s loaded onto the column.
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5.7.2 Sample application using a Superloop™

Introduction

ASuperloop allows injection of large sample volumes onto the column. A Superloop
can also be used for multiple injections, for example in a scouting experiment when the
same application conditions are required. Superloop models are available in 10 ml, 50
mland 150 mlsizes.

A superloop can be connected to either the Injection valve or the Loop valve. When
using the Loop valve, up to five loops can be connected simultaneously.

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

Prepare the Superloop

To avoid injecting air into the system flow path, the Superloop should be prefilled with
buffer manually, before fitting the Superloop to the system.

Note: Read the instruction for the Superloop to be used.

Connect the Superloop

Follow the instruction below to connect the Superloop to the Injection valve or to the
Loop valve.

Step Action

1 Attach the Superloop to the instrument using a Column holder.

2 Connect a piece of tubing from the top of the Superloop to:

* portLoopE onthe Injectionvalve
or
* aEport eg., 1E, onthe Loopvalve
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Step Action

3 Connect a piece of tubing from the bottom of the Superloop to:

¢ portLoopF on the Injection valve
po __i
:]

* theFport corresponding to the connected E port, eg., 1F, on the Loop
valve

or

Fillthe Superloop using a syringe
Follow the instruction below to fill the Superloop using a syringe.

Step Action

1 Checkifthe systemisin state Ready.

* |Ifyes:The Injectionvalveisin position Manual Load per default.
Continue tostep 3.

e |fno: Continue to step 2 to position the valve.

206 AKTA pure User Manual 29119969 AD



5 Operation
5.7 Sample application
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Step Action
2 Inthe Process Picture:
¢ Clickthe Injection valve and select Manual Load.
Manual load
Loop valyve Pr
LoopE
Manual load By-pass
g g = |
Col ~ -
JR—T F | I
- Injection valve e SaP  youin
[ Manuallozd || System pump waste _
Inject _Sample pump load
Direct inject. Sample pump waste
Result:
The Injection valve switches to Manual Load position.
3 Ifthe loop is connected to:
* thelnjection valve, continue to step 5.
* theLloopvalve, continuetostep 4.
4 Inthe Process Picture:
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* Clickthe Loop valve.
* Selectthe position the loop is connected to, for example Position 1.

Loop valve
By-pass
Ewit Loop valve X
col Postind |
e
Position 1 Position 4 |
|
Paosition 2 Position 5
— 4
7
Result:

The Loop valve switches to the selected position.
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5.7.2 Sample application using a Superloop™

Step

Action

5

6

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

Load sampleinto the Superloop by emptying the syringe into the Injection
valve.

Disconnect the syringe and plug the Syr port with a Stop plug.

Fill the Superloop using the Sample

Follow the instruction below to fill the Superloop using the Sample pump.

NOTICE
c Glass tube splinter. Make sure to set the sample pressure below

the max pressure of the Superloop before executing a flow in the
Manual instructions dialog when the Superloop is connected.

The Superloop can also be filled as part of a method run, as set in the
Sample Application phase in the Method Editor. For multiple injections,
it may be more convenient to fill the Superloop once, as described in the
instruction below.

Action

pump
Tip:
Step
1
2

208

Inthe Manual instructions dialog:

* Select Flow path —Injection valve.
* Select Sample pump load from the Position drop-down list.

. Ciick

Result:

The Injection valve switches to Sample pump load position.

Make sure that the sample inlet tubing from the sample vessel is connected
tothe Sampleinlet valve.
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Step Action

3 Inthe Manual instructions dialog:

* SelectAlarms: Alarm sample pressure.
* SetMode as Enabled.

* SetaHighalarm level thatis below the maximum pressure of the Super-
loop.

. Ciick

4 Inthe Manual instructions dialog:

* Select Pumps and pressures ~Sample flow.

* SetFlowrate to an appropriate value for the Superloop size, in this
example 10 ml/min.

Manual instructions - Akta Pure

Selected column type: [ iSelect. |
Instructions . o Samte =
— arameters for Sample flow
BB 4] Flow rate 10.000-50.000]
am flow = - 2=
Sgp\e Flow | 2 mlimin [] Linear Flow
b L Pressurc conirol
Pump Awash £
Pump Bwash £ 7]
Loop wash
System wash
[# How path

+ Monitors
1# Fraction collection =

Save result as | Browse..

‘@ [¥] Auto update of parameters during un

I

1

I

I

1

I

I

1

Sample pump wash |
f I
1

I

I

I

I

I

. Ciick

Result:
Asample flow starts, in this example of 10 mL/min.

5 When the Superloop is filled with as much volume as is needed, click the End
iconinthe System Control toolbar to end therun.

6 Plug the Syr port on the Injection valve with a Stop plug.

Fill the Superloop using System pump
A

Follow the instruction below to fill the Superloop using the System pump A. Note that
Mixer valve has to be installed for this loop filling technique.
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5.7.2 Sample application using a Superloop™

NOTICE

Glass tube splinter. Make sure to set the system pressure below
the max pressure of the Superloop before executing a flow, when
the Superloop is connected.

Tip:

Step

The Superloop can also be filled as part of a method run, as set in the
Sample Application phase in the Method Editor. For multiple injections,
it may be more convenient to fill the Superloop once, as described in the
instruction below.

Action

210

Inthe Manual instructions dialog:

e Select Alarms: Alarm system pressure.
* Set Mode as Enabled.

* SetaHighalarm level that is below the maximum pressure of the Super-
loop.

. Cliok B ],

Inthe Process Picture:

* Clickthe Injection valve and select Sample pump load.

sample
pump load
LoopE

nual load By-pass

R

& £
w1 P
= Injection valve 3
SyP 3
Manual load wz soP VS-Inj
Inject Sample pump load
] Directinject Sample pump waste

Result:

The Injection valve switches to Sample pump load position.
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Step Action

3 Inthe Process Picture:

* Clickthe Mixer valve and select By-pass.

By-pass

Result:
The Mixer valve switches to By-pass position.
4 Ifthe loop is connected to:

¢ thelnjectionvalve, continue tostep 6.
* theloopvalve, continuetostep 5.

5 Inthe Process Picture:

¢ Clickthe Loop valve.

* Select the position the loop is connected to, for example Position 1.

By-pass

Result:

The Loop valve switches to the selected position.
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Step Action

6 Inthe Process Picture:

* Clickonthe bufferinlet valve A.
* Selecttheinlet position to be used for sample injection, for example A2.

Mixer valve

- At . - A
Inlet valve A x|
A2 || A3 || a4 || A5 | A6 || A7

Result:
Inlet valve A switches to the selected port.

7 Inthe Process Picture:

* Clickonthe Pumps.

* Setthe System flowto an appropriate value for the Superloop size, in
this example 10 mL/min.

e ClickSet flowrate.

W/min

System flow -

Pumps J [ 10.000 | mbimin | Set flow rate
Conc % B
U 00| =8 Set%B
B
Pump wash A B
Al v Start pump A wash B1 “~ | Start pump B wash
Result:

Asystem flow starts, in this example of 10 mL/min.

8 When the Superloop is filled with as much volume as is needed, click the End
iconinthe System Control toolbar to end the run.

9 Plug the Syr port on the Injection valve with a Stop plug.
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5.7.3 Sample application using a sample loop

Introduction

A sampleloop is recommended for injection of smaller sample volumes onto the
column.

A sampleloop can be connected to either the Injection valve or the Loop valve. When
using the Loop valve, up to five loops can be connected simultaneously.

Note: Sample loop is called capillary loop in UNICORN.

How to fillasample loop

Follow the instructions below to fill the sample loop with sample.

Step Action

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

2 Fill a syringe with sample.
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Step Action

3 Connect the syringe to the Injection valve port Syr.

4 Inthe Process Picture:

¢ Clickonthe Injection valve and select Manual load.

Manual load

LoopE

anual load

RS

| Directinjsct | Sample pump waste |

Result:

Injection valve is set to manual load.
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5.7.3 Sample application using asample loop

Action

Ifthe loop is connected to:

* thelnjectionvalve, continuetostep 7.
* theLloopvalve, continuetostep 6.
Inthe Process Picture:

* Clickthe Loop valve.
* Select the position the loop is connected to, for example Position 1.

Loop valve
By-pass
= Loop valve X
col Positon 3
Paosition 1 Position 4
] Paosition 2 Paosition 5
Result:

The Loop valve switches to the selected position.

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

Tip:

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

Fillthe sample loop using the Sample

pump

Most often the sample loop is filled using a syringe. However, to fill it using the sample
pump, follow the instructions for filling the Superloop, see Fill the Superloop using the
Sample pump, on page 208.

Note:
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* [tisnot necessary to set the Alarm Sample Pressure when filling a
sample loop.

* [tisrecommended to overload the loop to make sure that the loop is
completely filled.

* SetFlowrate to an appropriate value for the loop size.
* Afterloading, plug the Syr port on the Injection valve with a Stop plug.
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5.7 Sample application
5.7.3 Sample application using a sample loop

Fill the sample loop using System

pumpA

Most often the sample loop is filled using a syringe. However, to fill it using System
pump A, follow the instructions for filling the Superloop, see Fill the Superloop using
System pump A, on page 2009.

Empty theloop

216

General considerations

During the method run, the sample is automatically injected onto the column. The loop
is emptied and washed out using buffer from the system pumps. The total buffer
volume to be used for emptying and washing the loop is set in the Method Editor.

Using asample loop connected to Loop valve V9-L or VOH-L

For maximum reproducibility, use complete loop fill when loading the loop, that s,
overfill the loop with a sample volume of up to 3-5 times the volume of the loop. For
minimum sample loss, use partial loop fill, that is, fill only up to 50% of the loop volume.
Empty the loop with 3-5 times the volume of the loop.

Volume used to empty aloop connected to Loop valve V9-L or VOH-L

To minimize therisk for carry over and to make sure that the complete sample volume
reaches the column, the loop should be emptied with an excess of buffer. The tubing
between the Loop valve port E and the Injection valve port E holds a small volume. If the
loop is emptied with a volume equal to, or less than the loop volume this needs to be
takenintoaccount. Itis alsoimportant to use a low flow rate to ensure that the correct
volume is added to the column when injecting a small volume.

Note: Partially emptying the loops that are attached to Loop valve V9-L or V9H-L
can increase the risk for carry over from one loop position to the next.
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5.8 Fractionation

Introduction

Fraction collector F9-C and Fraction collector F9-R collect fractions from AKTA
pure purification runs. The fraction collectors are connected to AKTA pure and
controlled by UNICORN. Control of the fraction collector can be achieved automati-
cally in amethod run, or manually.

In this section
Section See page
5.8.1 Prepare Fraction collector F9-C 218
5.8.2 Prepare Fraction collector F9-R 225
5.8.3 Fractionation overview 233
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5.8.1 Prepare Fraction collector F9-C

About this section

This section describes how to prepare and assemble Fraction collector F9-C before a
run.

The fraction collector is connected to AKTA pure and controlled by UNICORN. Control
of the fraction collector can be achieved automatically in a method run, or manually.

CAUTION

Fire Hazard. Do not fractionate flammable liquids using Frac-
tion collector F9-C. When running RPC methods, or other proce-
dures using organic solvents, collect fractions through the outlet
valve or Fraction collector F9-R.

Note: The tray and racks can tilt slightly when not fully inserted into the fraction
collector and may harm the fractionation arm. The tilt is due to the height
difference between the door and the floor of the fraction collector. The
tendency to tilt is affected by the placement and weight of the cassettes,
tubes or bottles

Prepare the fraction collector
Before starting to prepare Fraction collector F9-C, check the fractionation settingsin
the method to be run. Perform the steps described below according to the settingsin
the method.
* Insertthe Cassette tray or a rack for tubes or bottles.
* Changethe System Settings in UNICORN to set the fractionation mode and other

settings for fraction collection.

How toinsert a tray or a rack is shown below.

Forinformation on how to change the System Settings before a run, see UNICORN
System Control Manual. The available System Settings are described in the AKTA
pure User manual.

Prepare andinsertthe Cassette tray

Follow the instructions below to add cassettes to the Cassette tray and insert the tray
into the fraction collector.
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Step Action

1 Ifyou are to use cassettes with the QuickRelease function, open the
cassettes. For more information on the QuickRelease function see QuickRe-
lease function, on page 111.

2 Place the tubes and deep well plates in the cassettes. Make sure that the
deep well plates are rotated so that the well marked A1 is positioned above
the A1 marking on the cassette.
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5.8.1 Prepare Fraction collector F9-C

Step

3

Action
Close the cassettes that have the QuickRelease function.

Place the cassettes on the Cassette tray. Make sure that the cassette type

4
Cytiva logo.

Open the door of the fraction collector using the handle.

220

code (seeillustration below) faces the front of the tray marked with the

AKTA pure User Manual 29119969 AD



5 Operation
5.8 Fractionation
5.8.1 Prepare Fraction collector F9-C

Step Action

6 Insert the tray into the fraction collector:

* make sure that the front of the tray (marked with the Cytiva logo) faces
outwards

* position the tray and slideitinto the fractionation collector until it
reaches theend

* make sure thatthe Tray catch snapsinto closed position, as shown below.

Note:

* Thetray can tilt slightly when not fully inserted into the fraction collector
and may harm the fractionation arm. The tilt is due to the height differ-
ence between the door and the floor of the fraction collector. The
tendency to tilt is affected by the placement and weight of the cassettes.

* A height exclusion bar ensures that the tubes or deep well plates are
correctly positioned and cannot damage the Dispenser head.
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Step Action

7 Close the door. Make sure that it closes properly.
Result:

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

Note:

Ifthe tray is inserted with the front of the tray facing the wrong way it will not
be possible to close the door.

Prepare andinsert arackfor tubes or

bottles

222

Follow the instructions below to insert a rack for tubes or bottles into the fraction
collector.

Step Action

1 Place the tubes or bottles in the rack.

2 Open the door of the fraction collector using the handle.
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5.8.1 Prepare Fraction collector F9-C

Action

3
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Insert the rack into the fraction collector:

* make sure that the front of the rack (marked with the Cytiva logo) faces
outwards

* position the rack and slide it into the fractionation collector until it
reaches theend

* make sure that the Tray catch snaps into closed position, as shown below.

Note:

* The rack can tilt slightly when not fully inserted into the fraction collector
and may harm the fractionation arm. The tilt is due to the height differ-
ence between the door and the floor of the fraction collector. The
tendency to tilt is affected by the placement and weight of the tubes or
bottles.

* A height exclusion bar ensures that the tubes or bottles are correctly posi-
tioned and cannot damage the Dispenser head.

* Do not use the Cassette tray when the Rack for 50 ml tubes or the Rack for
250 mi bottles is placed in the fraction collector.
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Step Action

4 Close the door. Make sure that it closes properly.

Note:

If the rack is inserted with the front of the rack facing the wrong way it will not
be possible to close the door.
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5.8.2 Prepare Fraction collector F9-R

Introduction

This chapter describes how to prepare and assemble Fraction collector F9-R before a
run.

Fraction collector F9-R is connected to AKTA pure and controlled by UNICORN.
Control of the fraction collector can be achieved automatically in a method run, or
manually.

Prepare the fraction collector

Before starting to prepare the Fraction collector F9-R, check the fractionation settings
in the method to be run. Perform the steps described below according to the settingsin
the method.

* Assemblethe Tuberack

* Insertcollection tubes

* Adjustthe Deliveryarm

* Update System Settingsin UNICORN

Assemble the Tube rack

lllustration of the Tube rack

]

2 1 Single cutout
% 2 L-shaped cutout
% S 3 Bowl
&
g& 4 Tube support
6 e / 5 Tube guide
5 6 Tube holder
4 3

Note: Note that the tube guide has both single and L-shaped cutouts, while the
tube holder only has single cutouts.
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Tuberackinserts

The Fraction collector F9-Ris delivered with the 18 mm tube rack mounted. Each tube
rackis made up of a combination of a Bowl, Tube support, Tube guide and Tube holder.
Change the Tube holder and the Tube guide to collect fractions in 12 mm tubes or 30
mm tubes. The 12 mm tube rack is delivered with AKTA pure and the 30 mm tube rack
is available as an accessory. The table below describes inserts and corresponding frac-
tion collection tubes.

Maximum Tube diameter

number of tubes

Inserts Tube length

12mmTube 175 12mm 50-180mm

holder

12mmTube
guide

18 mm Tube 95
holder

18 mm Tube
guide

18 mm 50-180mm

30 mm Tube 40 30mm 50-180mm

holder

30 mm Tube
guide

Single and L-shaped cutouts

When assembling a tube rack, different cutouts are used for the various inserts
depending on the length of the collection tubes. Which cutouts to use are summarized
inthe tables below.

12 mmand 18 mm Tube rackinserts

226

Inserts 50-85 mm tubes 85-180 mmtubes
Tube support L-shaped cutout Not required

Tube guide Single cutout L-shaped cutout
Tube holder Single cutout Single cutout
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30 mm Tuberackinserts

Inserts 30-50mm 50-85mm 85-180 mm
tubes’ tubes tubes

Tube support Single cutout L-shaped cutout Not required

Tube guide Single cutout Single cutout L-shaped cutout

Tube holder Single cutout Single cutout Single cutout

1 For 30-50 mm tubes, firstinsert the tube guide from the 18 mm rack using the single cutout,
before inserting the tube support for the 30 mm rack.

Assembly instructions

Follow the instructions below to assemble the Tube rack.

Step Action

1 Insert the Tube support (4), if required, into the bowl (3). The circular marks
on the Tube support should face down.

Note:

When assembling a Tube rack, Single cutouts (1) and L-shaped cutouts (2),
are used for various inserts depending on the length of the collection tubes.
See Single and L-shaped cutouts, on page 226 for detailed information.

2 Insert the Tube guide (5) with the tube position numbers upwards. The Tube
guide should rest about 1 cm above the Tube support.
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Step Action

3 Insert the Tube holder (6) with the tube position numbers upwards:
Check that tube position 1 (7) is directly above tube position 1 (7) of the Tube
guide.
2
4 * Pushtheflexible bowl out at each rib and snap the Tube holder under the

top lip of the rib (8).

Note:
Do not force the tube holder into place as this may damage the lip.

* Checkthat the surface of the Tube holder is level.

5 Gently move the Delivery arm (10) out to the outer stop.

228 AKTA pure User Manual 29119969 AD



5 Operation
5.8 Fractionation
5.8.2 Prepare Fraction collector F9-R

Step Action

6 Place the Tube rack (9) over the Central spindle (11) and pull the spring
loaded Drive sleeve (12) out so the Tube rack comes to rest.

9

10
12

11

Insert collection tubes

Insert a sufficient number of collection tubes in to the Tube rack, starting at position 1,
pushing each one down as far as they will go. All the tubes must be of the same length
and diameter and there should be no spaces in the sequence.

Adjust the Delivery arm

Follow the instructions in the table below to adjust the height of the Delivery arm.
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Step Action

1 Lift and then lower the Delivery arm (1), and allow it to move in so the Tube
sensor (2) touches the collection tubes of the outer track.

1

2 Loosen the lock knob (3)
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Step Action

3 ¢ Adjust the height so that the horizontal mark (5) on the Tube sensor (6) is
atthe same level as the top of the flat collection tubes and approximately
2 mm over the top of the flanged collection tubes (4).

* Lockthe Delivery arm at this height with the lock knob.

4 Check that the Tube sensor (9) is in the correct position for the tubes used
(10). The eluent tubing (7) should be above the center of the collection tube.

7
8
9
10
5 Use the Sensor control (8) to position the Tube holder over the center of the

collection tube.
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NOTICE
° Never lift Fraction collector F9-R by the Delivery arm. This may

damage the Fraction collector.

Sensor control

The sensor control can be switched between the two positions "small tubes" and "large
tubes", indicated in theillustration below.

The position for large tubes is used for tubes of approximately 18 mmi.d. and larger.
The position for small tubes is used for tubes smaller than 18 mmii.d.

Note that thisis a rough approximation. Always check that the eluent tubing is
centered above the collection tube.
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5.8.3 Fractionation overview

Fractionation types

The table below lists the types of fractionation that the fraction collectors can be used

for.

Type Description

Fixed volume
fractionation

During fixed volume fractionation the fraction collector contin-
uously switches tubes according to the set volume throughout
the entire fractionation. This type of fractionation is also known
as straight fractionation.

Peak fractiona-
tion

Peak fractionation can be used to further increase the purity of
the collected protein peaks and minimize the number of tubes
used. The monitor signal is used to determine when to switch

the tubes. See Section 9.8.710 System settings - Watch parame-

ters, on page 505 for information about different watch options.

Combined fixed
volume fractio-
nation and peak
fractionation

The two fractionation types listed above can be used in combi-
nation. Combination of fixed volume and peak fractionation
allows fractions collected by fixed volume fractionation and
fractions collected by peak fractionation to be directed to
different collection tubes.

To be able to analyze different parts of the peak, the fraction size during elution is
usually set to a value smaller than the expected peak volume.

lllustration

The illustration below shows examples of fractionation using fixed volume fractiona-
tion and fractionation using peak fractionation.
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Delay volume

Description

The delay volume settings are used to make sure that the fractions collected during
fractionation, using the outlet valve or the fraction collector, correspond to the frac-
tions indicated in the chromatogram. The delay volume is the volume between the UV
monitor, and the fraction collector or outlet that is used, see the illustration below.

UV/Vis

|Gl
Conductivity pH

Fraction collector

il

The peak reaches the fraction
collector at time T;

\j

il

The time when a peak is detected
by the UV/Vis detector is called T,

Delay volume

As the delay volume is affected by the length and diameter of the tubing, it should be
set according to the tubing and modules used.
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lllustration of fraction marking using

fixed volume fractionation

Theillustration below shows the fractions collected, and the numerical marking of frac-
tions, when fixed volume (straight) fractionation is used with Fraction collector F9-R.

When fixed volume fractionation is used the delay volume is collected at the beginning
of fractionation.

Fraction collector F9-R saves the delay volume in the first fraction (fraction 1), see the

exampleillustration above. Delay volumes are not indicated with a numerical fraction
mark on the chromatogram.

Fraction collector F9-C does not save the delay volume as a fraction, instead the delay
volume is disposed of in the waste funnel.

Note: If two fraction collectors are used, the fractions collected by Fraction

collector F9-R, 2nd are indicated by the prefix 2: (i.e. fractions 2 -»1,2 -2, 2
-3 etc.).

Illustration of fractions and fraction
marking using peak fractionation

The illustration below shows the fractions collected, and the numerical marking of frac-
tions, when peak fractionation is used with Fraction collector F9-R.

Absarbance

Vialumie

s shown an chromotogram

When peak fractionation is used, Fraction collector F9-R collects the delay volumesin
the fractions preceeding each peak. In the chromatogram above, delay volumes are

collectedin fractions 1, 5 and 8. The numerical fraction marks for the delay volume
fractions are notindicated on the chromatogram.

Fraction collector F9-C does not save the delay volumes as fractions, instead the delay
volumes are disposed of in the waste funnel.
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Note: Iftwo fraction collectors are used, the fractions collected by the second
Fraction collector are indicated by the prefix 2: (i.e. fractions 2 -1,2 -2, 2
-3 etc.).

Fractionation modes for Fraction
collector F9-C

There are three fractionation modes for Fraction collector F9-C, Automatic, Accumu-
lator and DropSync. Spillage between collection vessels during a run is avoided with
all three fractionation modes.

* Automatic: The fraction collector uses the Drop Sync mode for flow rates up to 2
ml/min and automatically switches to Accumulator mode for higher flow rates.

* Accumulator:Liquidis collected during movement between tubes or wells. The
liquidis then dispensed in the next well or tube. Fractionation with accumulator can
be used at all flow rates.

* DropSync:When using DropSync, the sensorsin the Dispenser head detect when a
dropis released from the nozzle. The Dispenser head moves to the next well or tube
just after adropisreleased. Fractionation with DropSync can be used at flow rates
up to 2 ml/min. If only one Cassette is used and it is placed near the waste funnel,
DropSync can be used at higher flow rates. Volatile solutions and solutions with low
surface tension may require a lower flow.

Fractionation settings for Fraction
collector F9-R

There are two fractionation settings for Fraction collector F9-R, DropSync off or
DropSyncon.

Dropsync off: No synchronization of collection.

DropSync on: When using DropSync the sensors in the Tube sensor detect when a
dropisreleased. The Tube rack moves and positions the next tube under the Tube
sensor just after a dropis released. Fractionation with DropSync can be used at flow
rates up to 2 ml/min. For water and solutions with higher surface tension, a higher flow
rate can be used. Volatile solutions and solutions with low surface tension may require
alower flow.

Missing tubes in Fraction collector

F9-R
If atube is missing, Fraction collector F9-R will continue the fractionation on the tube
row located closer to the center of the fraction collector. The fractionation marksin the
chromatogram will then not reflect the tubes in which the sample is collected.
If the fraction collector runs out of tubes, the delivery arm moves to the fraction
collector center position while AKTA pure pauses and displays an error message.
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Missing tubes or plates in Fraction
collector F9-C

When automatic cassette configuration is selected in the system settings the fraction
collector automatically detects which types of cassettes and plates that are present.
The fraction collector will however not detect if tubes or bottles are missing in the
cassettes. Make sure that the cassettes to be used are occupied by appropriate types
and numbers of tubes or bottles before starting a run.

Itis not possible to change the cassette configuration during a run. When the system
state is set to Pause it is possible to take out cassettes or plates from the fraction
collector onlyifthey are replaced by cassettes or plates of the same type and are
placed in the same positions.

The action of the system when the last tube in the fraction collector is filled is set in the
instruction Last tube filled in the system settings. The flow can be directed to waste
orto any of the outlets or the run can be paused. If the action is set to Pause, the
system automatically pauses when the last tube is filled and prompts the user to
replace thefilled tubes.

Peak broadening

The width of peaks at the fraction collector is influenced by the properties of the
column and the dimensions of tubing connecting the components. Initial sample
volume affects the peak width in gel filtration (GF) chromatography. A sample zone is
broadened during passage through a GF column so that the sample is diluted and the
resolution decreases with increasing sample volume. Sample volume does not
however affect the resolution in adsorption chromatography techniques such as
affinity chromatography (AC), ion exchange chromatography (IEX), and hydrophobic
interaction chromatography (HIC). The effect of peak broadening in the system from
sample injection to peak detection (including dilution on the column) is apparentin the
chromatogram from the UV monitor, but broadening from the UV monitor to fraction
collection is not visible in the chromatogram. This "hidden" effect can sometimes be
dramatic, especially for high-resolution columns.

To minimize peak broadening, use narrow and short tubing connections as far as
possible. Remember that using narrow tubing will increase the back pressure in the
system.
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5.9 Create a method and perform arun

Introduction

This section provides an overview of how to create a method in UNICORN and how to

perform manual and method runs on AKTA pure.

It also contains advice on things to be considered during a run.

In this section
Section See page
5.9.1 Createamethod 239
5.9.2 Prepareand performarun 245
5.9.3 Monitorarun 247
5.9.4 Afterrunprocedures 249
238
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5.9.1 Create a method

Introduction

The predefined methods are built up using phases, where each phase corresponds to a
step in a chromatography run with a number of properties associated with that phase.

See UNICORN Method Manual for more information about method structure, defini-
tions and concepts of methodsin UNICORN.

Predefined methods

There are several predefined methods to choose from. All the predefined methods are
listed below.

The predefined methods available for each system are defined by the Instrument
Configuration. Refer to Section 9.7 Predefined methods and phases, on page 477 for
more information about each method.

Purification methods

Affinity Chromatography (AC)

Affinity Chromatography (AC) with Tag Removal
Anion Exchange Chromatography (AIEX)

Cation Exchange Chromatography (CIEX)
Chromatofocusing (CF)

Desalting

Gelfiltration (GF)

Hydrophobic Interaction Chromatography (HIC)
Manual Loop Fill

NHS-coupling

Reversed Phase Chromatography (RPC)

Maintenance methods

Column CIP

Column Performance Test
Column Preparation
System CIP

System Preparation

Main steps when defining a new

method

The main steps when defining a method are:
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Step Action

1 Create/open a method

* Create a Predefined method (including a set of phases that may be
edited)
or

* Open an existing method that can be edited and saved with a new name
oroverwritten.

2 Build/edit the Method Outline and/or edit the Phase Properties for the
appropriate phases.

3 Save the method.

Create anew method

Follow the instructions below to create a new method.
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Action
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Inthe Method Editor:

¢ clickthe Create anewmethodiconinthe Toolbar

or
¢ selectFile -New Method...

NewMethod... Gk |
_.-"n_‘ Mew Method Queue. e
[ *) Cpen... Chrl4+0
Close

Result:
The New Method dialog opens.

New Method X
System:
| Syztem 1 w |

Create a new method by using the:

(%) Predefined Method:

() Empty Method

Method Description

After equilibration and zample application, negatively charged
proteing are adzorbed to the column ligand. After a wash ta
remove unbound sample, elution is performed using a gradient of
increasing zalt concentration of for example MaCl. Finally, the
column iz washed and re-equilibrated with start buffer.

Ok ] [ Cancel

€
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Step Action

2 Inthe New Method dialog:

* selectaSystem
* selectaPredefined Method
e click OK

Result:

The Method Outline pane shows the included phases for the chosen
method and the Phase Properties pane shows the default settings for the
currently highlighted phase.

See UNICORN Method Manual for more information about methods and method crea-
tionin UNICORN.

Note: Sample loop is called capillary loop in UNICORN.

Text Instruction mode

242

In most cases methods can be edited using the Phase Properties pane in the Method
Editor module. However, modules without a recommended position are not supported
by Phase Properties and have to be edited in the Text Instruction mode.

Phase Properties Text Instructions | T

M (Main)

0.00 Base: CV. 0.100 {ml}. (Anp)HColumn tppe
n

0.00 Phase: Equilibration

Phase: Sample Application

.| Phase: Column Wash

B 0.00 Phase: Elution

B 000 Phase: Column Wash

Hl 0.00 Phase: Equilibration

[ R R RS )

Instruction Box

Ereakpoint Instiuctions -~

s Parameters for Digital out 1
0.00| 2 py Pumps 5 Value

Flow path
Monitors Vai. | OO0 @1
Fraction collection
= 1/0-box
Auto zero analog in 1
Auto zero analogin 2
Rezet auto zero analogin 1
Reset auto zero analog in 2
Maise reduction analag in 1
Moige reduction analoi in 2
Cxir— ™
-
£ bd

[ Edit Yariable.. H Irpart Black.. ]
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The following modules require that the method is created using the Text Instruction
mode:
¢ Inletvalve IX

Note: When using Inlet valve IX (V9-1X or VOH-IX) connected to another inlet
valve in a run, it is necessary to use the instructions for both Inlet valve IX
and the other inlet valve, respectively.

* Versatilevalve
* |/O-box
¢ UV monitor, 2nd

Note: It is possible to reset the UV monitor U9-L, 2nd using Phase Properties.
All other UV monitor U9-L, 2nd instructions need to be edited in the Text
Instruction mode.

Note: Ifinstalling more than one external air sensor, it is necessary to create the
methods for the additional air sensors using the Text Instruction mode.

Open and save methods for different

systems

AKTA pure User Manual 29119969 AD

New AKTA pure methods are always created for the set of components of the current
system. Methods can be shared between systems, with the restriction that a method
created for an AKTA pure 150 configured system cannot be used with an AKTA pure
25 configured system, and vice versa.

When a method is opened for a system that has been changed or if a method is saved

for a system with a different flow configuration, a dialog is opened where the user can
choose to either adapt the method or to keep the text method unchanged.

Method Editor 5
This method was created for a different configuration.
Adapt method: Sutomatically adapts the method to the current set
of components. After adapting the method, check
the settings in phase properties.
Keep text method: Keeps the text method unchanged. All phase
properties will be replaced by tables of phase
vaniables.
Adapt method Keep text method ]
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Ifyou

select..

Adapt
method

the method will be adapted to the new set of components. All
functions and positions that are still available will be unchanged.
For example, valve positions present on both the original and the
new system will be unchanged in the adapted method. Non-
compatible settings will be adjusted in order to properly adapt the
method for new components. Settings that have been changed
are described and saved in Method Notes, which are displayed
after the method has been adapted.

it

-
Method Notes

The phase propetiies of the method was adapted to fit the used components. 2012:05-24,
143210

Equilbration
nlet A changed A6to Al
Sample Applcation
anged from inject sample diectly onto column to inject sample from loop

7] [ Fd, |[ 9K ][ Gowcel

Change the settings in Phase Properties if required.

Note:

Some predefined methods require certain components to be func-
tional. Adapting these methods to systems that do not include the
required components is not possible.

Keep text
method

the text method will be kept and nothing will be changed. Non-
compatible settings will still be present in the method but they will
not be functional. All Phase Properties of the method will be
replaced by tables of Phase Variables.
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5.9.2 Prepare and perform arun

Introduction

This section describes how to start arun using a previously created method and how to
perform a manual run. For further information about the capabilities of the System
Control module, refer to UNICORN System Control Manual .

Choose and starta method

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

Step Action

1 Open the System Control module and click the icon Open Method Navi-
gator.

Result:
The Method Navigator pane opens.

"ideshnd yigune ax

"y
L | Metheds haathod = (7l
i e srilem treatedioy
| Sooemeros
Mt
+ [ e 0334501
B

3. Defagh
. et
. Defaidt
e D

2 Select the method to run, and click the Runicon.

S

Result:
The Start Protocol dialog opens.

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

Step

Action

4

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

* Ifcolumnlogging was chosen during installation of UNICORN and a
column type was selected when the method was created, the Select
Columns dialog opens. For further information on column handling,
please refer to UNICORN Method Manual and UNICORN System Control
Manual.

* Ifcolumnlogging was not chosen during installation of UNICORN and/or
no column type was selected when the method was created, the run
starts directly.

Perform a manual run

Manual runs can be convenient for procedures such as filling tubing with buffer or
packing a column with media.

Step

Action

1

2

Onthe Manual menu, click Execute Manual Instructions.
Selectinstruction group and instruction.

Select or enter parameter values.

L ==

Boleeder! enluma b Selec
Inaractisnn erucian ccution ligs

Fermests bz Syntoem b ==
- Flewearts 19000 2% 002y
T — s
-

Frsrs m coversi
] -

Click Insert to have several instructions performed at the same breakpoint.

Note:

Manual runs are only stored temporarily. However, you can choose to store

them permanently in a selected directory. To save results in a chosen direc-
tory, click Browse before the run is started.

Note:

If a method run is started during a manual run, the results from the manual
run are not stored.

To perform the instructions, click Execute.
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5.9.3 Monitorarun

Introduction

During the run, the System Control module will display the run progress of the
method being executed. This section describes how to interact with the run from the
process picture or by executing manual instructions.

Tofind an overview of the System Control user interface, see UNICORN System
Control Manual.

Monitor the run

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

If you want to... then...

temporarily hold the method, with current flow —
oy . 1] |
rate and valve positions sustained click the == button.
temporarily pause the method, and stop all 1
pumps click the ‘= button.
resume, for example, a held or paused method v
run. click the l'===" button.
Note:
An ended method cannot be
resumed.
permanently end the run
i
clickthe button.

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

More information regarding UNICORN capabilities during the method run is available
inthe UNICORN System Control Manual.

Actionsinthe process picture pane

Itis possible to manually interact with an ongoing method through the Process
Picture, see UNICORN System Control Manual.
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ww 5.998 L 53.0 0.31 wes 0.551 inau 37.12 wnien o 7.83
ow 0,000 e i 0,13 i

Manualload — By-pass

== Al = Ny i
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y -
=y Uy e Cond mmm ReUer sy Frue )
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Using UNICORN to control the
pressure duringarun

The function Pressure control allows a method to be run with the set flow rate
without the risk of a method stop due to pressure alarm. Pressure control is enabled in
theinstructions System flow and Sample flow. Refer to Section 9.75 Pressure control,
on page 549 for more information.

The system configuration affects the
pressure

Using narrow tubing between components will improve resolution but will lead to
increased back pressure in the system. Narrow tubing after the column will increase
the pressure in the column at a given flow rate. Make sure that the sensor limits for the
pre-column pressure are set so that the maximum pressure for the columnin use is not
exceeded.

Note: If Column valve V9-C or VOH-C is mounted, the integrated pressure sensor
of the valve allows the system to monitor the post-column pressure. The
limit for the pressure sensor in Column valve V9-C or VOH-C is automati-
cally set so that the UV monitor and the pH monitor are protected from high
pressure. If Column valve V9-C or VOH-C is not mounted, make sure to keep
the pressure in the system after the column below the pressure limits for the
modules in the flow path.
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5.9.4 After run procedures

Introduction

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

The instrument and the columns should be cleaned between the runs. This will prevent,
for example, sample contamination, protein precipitation and column clogging. If the
instrument is not going to be used for a couple of days or longer, the instrument,
columns and the pH flow cell should be filled with storage solution. For further informa-
tion about cleaning and maintenance procedures, see Chapter 7 Maintenance, on page
279.

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

CAUTION

Hazardous chemicals and biological agents. Before mainte-
nance, service and decommissioning, wash the AKTA pure instru-
ment with a neutral solution to make sure that any hazardous
solvents and biological agents have been flushed out from the
system.

System cleaning

After amethod run is completed, perform the following:

* Rinsetheinstrument with one or several cleaning solution(s) (e.g., NaOH, buffer
solution or distilled water) using System CIP.

Note: If Column valve V9-C or VOH-C is mounted, the integrated pressure
sensor of the valve allows the system to monitor the post-column pres-
sure. The limit for the pressure sensor in Column valve V9-C or VOH-C js
automatically set so that the UV monitor and the pH monitor are
protected from high pressure. If Column valve V9-C or VOH-C s not
mounted, make sure to keep the pressure in the system after the column
below the pressure limits for the modules in the flow path.

* [fapplicable, empty the fraction collector.
* Cleanallspillsontheinstrument and on the bench using a moist tissue.
¢ Empty the waste vessel.

* Cleanthe manualinjection port of the injection valve, see Section 7.6.2 Perform
System CIP, on page 307 for detailed instructions.

* |Ifapplicable, clean the pH electrode manually and make sure to leaveitin an appro-
priate buffer.See Section 7.6.7 Clean the pH electrode, on page 324 for detailed
instructions.
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System storage
If the instrument is not going to be used for a couple of days or longer, also perform the
following:
* Fillthe system and inlets with storage solution (e.g., 20% ethanol) using System

CIP.

Note: If Column valve V9-C or VOH-C is mounted, the integrated pressure
sensor of the valve allows the system to monitor the post-column pres-
sure. The limit for the pressure sensor in Column valve V9-C or VOH-C is
automatically set so that the UV monitor and the pH monitor are
protected from high pressure. If Column valve V9-C or VOH-C js not
mounted, make sure to keep the pressure in the system after the column
below the pressure limits for the modules in the flow path.

* [fapplicable, prepare the pH electrode for storage as described in Section 7.6.6
Storage of the pH electrode, on page 322.

Column cleaning
After amethod runis completed, perform the following:

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

Column storage

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

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

pH electrode storage

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

* Inject new storage solution into the pH flow cell. Refer to Section 7.6.6 Storage of the
pH electrode, on page 322 for instructions.

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

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

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

For further information on how to prepare the pH electrode for storage, refer to Section
7.6.6 Storage of the pH electrode, on page 322.
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Log off or exit UNICORN

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

If youwant to... then...

log off UNICORN on the File menu, click Log off.
|1-; Log off - Eric E
Exit LMICORN

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

exit UNICORN on the File menu, click Exit UNICORN.

%4 Log off - Eric
| Exit UNICORN [

Result: Allopen UNICORN modules close.

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

Shut down the instrument

Switch off the instrument by pressing the power switch to the O position.
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6 Performance tests

About this chapter
This chapter provides information about performance tests.

Performance tests should be run after installation to check the function of the AKTA
pure system. Different tests are available and the tests to perform depend on the
system configuration used.

Performance tests can also be used at any time to check the condition of the system,
for example, after a prolonged stop. This chapter describes how to prepare, run, and
evaluate the different performance tests available.

In this chapter
Section See page
6.1 General performance test actions 253
6.2 Airsensor Aand Inlet valve A tests 256
6.3 Airsensor Band Inlet valve B tests 258
6.4 Airsensor S and Sample inlet valve tests 260
6.5 Columnvalve C tests 262
6.6 Fraction collector F9-C test 264
6.7 Fraction Collector F9-R Test 267
6.8 Sample pump tests 269
6.9 System Test UV U9-L (fixed) 271
6.10 SystemTest UV U9-M (variable) 275
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6.1 General performance test actions

Introduction

Some actions are identical for each performance test. These actions are described in
this section.

Start the performance tests

Follow the instructions to start a performance test.

Step

Action

1

3
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In the System Control module, on the System menu, click Performance

Testand Report.
Result:

The System Performance Test and Report dialog opens.

Inthe System Performance Test and Report dialog, click one of the

following tests:

AKTA pure 25 AKTA pure 150

AirsensorAandinlet valve V9-
IA test

AirsensorAandinletvalve
V9H-IA test

AirsensorBandinlet valve V9-
IB test

AirsensorBandinlet valve
V9H-IB test

AirsensorSand Sample inlet
valve

V9-IS test

AirsensorSand Sample inlet
valve

VI9H-IS test

Column valve V9-C test

Column valve V9H-C test

Fraction Collector F9-R Test

Fraction Collector F9-R Test

Fraction Collector F9-C Test

Fraction Collector F9-C Test

Sample pump S9 test

Sample pump S9H test

System Test UV U9-L (fixed)

System Test UV U9-L (fixed)

System Test UV U9-M (variable)

System Test UV U9-M (variable)

Click Run Performance Method.
Result:

The Start Protocol dialog of the selected test opens.
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Step Action

4 Click Next in the Start Protocol dialog to open the next page. The pages
are described in the table Overview of the Start Protocol dialog, on page 254.
5 Inthe last page, Result name and location, click Start.
Result:

The selected test starts.

Overview of the Start Protocol dialog

The following table describes the pages of the Start Protocol.

Start Protocel Air sensor A and inlet valve VO-IA test =

Notes Miethod Hoics ©| Start Notes | Run Notes | Evaluation Notes|
Evaluation P AIR SENSOR A AND INLET VALVE VS-IA TEST -

Result Nam

;he air sensor and inlet valve Atest can be used at any time to verfy the functionality of the inlet valve V3-1Aand the integrated air senser in
KTAp

Required configuration to run the test: Core components, Inlet valve VE-IA
The method run takes approximately 1 minute

During the test, please visually check the air sensor run data bax when changing from no airto air

m

Several messages will be displayed on the screen during th startup of the run. Read the messages in the dislog and make sure that
necessary preparations have been performed. Click the "Cortim and Continue” butten in the message dislog to praceed with the test.

CHECKLIST BEFORE METHOD START

Immerse waste tubing W in a waste container
Immerse the inlet tubing A1 in distiled water.

Frime inlet tubing AT and purge the pump. Ne air shall be lef in the pump ar tube. Follow the instructions in the Operating Instructions for
corect prime and purge procedures

Disconnect the inlet tubing comnected to the inlst valve postion A3

Eind..
< Back Next > Stat
Page Description
Notes Displays the Method Notes of the method. The Method Notes

contains a method description and instructions on how torun the
method. This dialog box also allows the user to enter Start
Notes.

Evaluation Allows the user to select to save the report to file (recommended)
Procedures and/or to print the report.

Result Name Allows the user to change result name and result location.
and Location

During the run

A Message dialog box opens during the run. Read the messages in the dialog, and
make sure that necessary preparations have been performed.
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* Click Confirm and Continue in the Message dialog box to change system state
from System Pause to Run and proceed with the test.

e Alternatively, click Confirm in the Message dialog box and click the Continue
button on the Instrument display.

Automatic evaluation

The system automatically generates a report when the test is finished. The report can
be printed in two ways:

* |tisrecommended to select Save the report tofile in the Evaluation Procedures
page of the Start Protocol dialog box when starting the test. The reportis saved in
the folder Temp in your UNICORN installation folder. For example
C:\Program Files\GE Healthcare\UNICORN\UNICORN 7.0\Temp.

* Ifthe option Print report was selected in the Evaluation Procedures page of the
Start Protocol dialog box when starting the test, the report is also automatically
printed on the system printer. Refer to UNICORN Administration and Technical
Manual for information on how toinstall a printer.

Print the report and check the status of the tests. For each of the tests the report states
"The test passed"or"The test failed ".

Note: The fraction collector test is evaluated manually and no report is generated.
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6.2 Air sensor A and Inlet valve A tests

Air sensor A and Inlet valve A tests

The following Air sensor A and Inlet valve A tests are available, for AKTA pure 25 and
AKTA pure 150, respectively:

s AirsensorAandinletvalve V9-IA test
e AirsensorAandinletvalve V9H-IA test

Method description

The Air sensor A and inlet valve A tests switches inlet valve A, labeled V9-1A or VOH-IA,
to an empty position and checks if the air sensor detects air.

The method run takes approximately 1 minute.

Required configuration
Acorrectly installed Inlet valve Aiis required to run the test.

Required material
The following materials are required:

* Syringe, 25-30 ml
* Distilled water

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Direct the outlet tubing marked W to a waste container.

2 Place inlet tubing A1 into distilled water.

3 Prime the A1 inlet and purge the pump.See Section 5.4.7 System pumps, on
page 180.

4 Disconnect the inlet tubing connected to the A3 inlet valve position. During

the test method air is introduced into the inlet valve through that inlet port
to test the function of the air sensor.

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253 tostart, run and automatically evaluate the performance test.
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Possible causes of a failed test

The tables below describe possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty air sensor A test
Faulty air sensor For further information, see Section 8.4 Troubleshooting:
Valves, on page 409.
Incorrect preparation Make sure that the tubing was correctly prepared, see
of Prepare the test, on page 256.
tubing

Faultyinlet valve A test

Action
The valve did not For further information, see Section 8.4 Troubleshooting:
switch Valves, on page 409.
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6.3 Air sensor B and Inlet valve B tests

Air sensor Band Inlet valve B tests

The following Air sensor Band Inlet valve B tests are available, for AKTA pure 25 and
AKTA pure 150, respectively:

s AirsensorBandinlet valve V9-IB test
e AirsensorBandinlet valve VOH-IB test

Method description

The Airsensor Band inlet valve B test switches the inlet valve B, labeled V9-IB or VOH-
IB, to an empty position and checks if the air sensor detects air.

The method run takes approximately 1 minute.

Required configuration
Acorrectlyinstalled Inlet valve Bis required to run the test.

Required material
The following materials are required:

* Syringe, 25-30 ml
¢ Distilled water

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Direct the outlet tubing marked W to a waste container.

2 Placeinlet tubing B1 into distilled water.

3 Prime the B1 inlet and purge the pump. See Section 5.4.7 System pumps, on
page 180.

4 Disconnect the inlet tubing connected to inlet valve position B3. During the

test method air isintroduced into the inlet valve through that inlet port to
test the function of the air sensor.

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253 tostart, run and automatically evaluate the performance test.
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6.3 Airsensor BandInletvalve Btests

Possible causes of a failed test

The tables below describe possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty air sensor B test
Faulty air sensor For further information, see Section 8.4 Troubleshooting:
Valves, on page 409.
Incorrect prepara- Make sure that the tubing was correctly prepared, see
tion of Prepare the test, on page 258.
tubing

Faultyinlet valve B test

Thevalve did not switch | For further information, see Section 8.4 Troubleshooting:
Valves, on page 409.
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6.4  AirsensorSand Sample inlet valve tests

Air sensor S and Sample inlet valve

tests
The f9||owing Airsensor Sand Sample inlet valve tests are available, for AKTA pure 25
and AKTA pure 150, respectively:
* AirsensorSandSampleinlet valve V9-IS test
* AirsensorSandSampleinlet valve VOH-IS test
Method description

The Air sensor S and Sample inlet valve test checks the functionality of the Sample inlet
valve, labeled V9-IS or V9H-IS, and the integrated air sensor in AKTA pure.

The method run takes approximately 1 minute.

Required configuration

Core components of the AKTA pure and correctly installed Sample Inlet valve and
Sample pump are required to run the test.

Required material

The following materials are required:

* Syringe, 25-30 ml
* Distilled water

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Open System Control and update the system setting Tubing ~Sample
pump to injection valve (found inSystem Settings —~Tubing and Delay
volumes).

Note:

The system setting Tubing -~Sample pump to injection valve is available
only if Column valve C is not included in the system.

2 Immerse waste tubing W in a waste container

3 Immerse sample inlet tubing Buffer in distilled water.
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6.4 AirsensorSandSampleinletvalve tests

Step Action

4 Prime inlet tubing A1 and sample inlet Buffer and purge the sample pump.
See Section 5.4 Prime inlets and purge pump heads, on page 179.No air shall
be leftin the pumps or tubings.

5 Disconnect the inlet tubing connected to the sample inlet valve position S3.
During the test method air is introduced into the sample inlet valve through
thatinlet port to test the function of the air sensor.

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253to start, run and automatically evaluate the performance test.

Possible causes of a failed test

The tables below describe possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty air sensor S test
Faulty air sensor For further information, see Section 8.4 Troubleshooting:
Valves, on page 409.
Incorrect preparation Make sure that the tubing was correctly prepared, see
of Prepare the test, on page 258.
tubing

Faulty Sample inlet valve test

Action
The valve did not For further information, see Section 8.4 Troubleshooting:
switch Valves, on page 409.
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6.5 Column valve C tests

Columnvalve C tests

The following Column valve C tests are available, for AKTA pure 25 and AKTA pure 150,
respectively:

e Column valve V9-C test
* Columnvalve V9H-C test

Note: No tests are available for V9-Cs or V9H-Cs.

Method description

The Column valve C test checks the functionality of Column valve C, labeled V9-C or
V9H-C, and of the integrated pressure sensors that measure pre-column and post-
column pressure. If two valves are used, the test will check the pre-column pressure
sensor in the first valve and the post-column pressure sensor in the second valve.

The method run takes approximately 1 minute.

Required configuration

A correctly installed Column valve Cis required to run the test.

Required material

The following materials are required:

* Syringe, 25-30 ml
¢ Distilled water

* Ref 1tubing, see Reference capillary, on page 464.

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Connect the Ref 1 tubing between Column valve C ports TAand 1B.

2 Make sure the Flow restrictorisinline.

3 Direct outlet tubing W to a waste container.

4 Placeinlet tubing A1 into distilled water.

5 Prime the inlet A1 and purge the pump.See Section 5.4.7 System pumps, on
page 180.
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Run and evaluate the test

6 Performance tests
6.5 Columnvalve Ctests

Follow the instructions described in Section 6.7 General performance test actions, on
page 253to start, run and automatically evaluate the performance test.

Possible causes of a failed test

The table below describes possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty Column valve

For further information, see Section 8.4 Troubleshooting:
Valves, on page 409.

Theintegrated pres-
sure monitors are not

Calibrate the pressure monitors, see Section 7.7.2 Cali-
brate the pressure monitors, on page 336.

calibrated
Incorrect preparation Make sure that the reference tubing is connected
of the system between column ports 1A and 1B and that the flow

restrictorisin-line.
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6.6 Fraction collector F9-C test

6.6 Fraction collector F9-C test

Method description
The Fraction Collector Test checks the functionality of Fraction collector F9-C.
The method run takes approximately 6 minutes.

Required configuration

The core components of AKTA pure, an outlet valve and a correctly installed Fraction
collector F9-C are required to run the test.

Required material

The following materials are required:

¢ Distilled water

* Syringe, 25-30 ml

* Twodeep well cassettes

* Two 96 deep well plates for collecting the fractions

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Immerse waste tubing W in a waste container
2 Immerseinlet tubing A1 in distilled water.
3 Prime inlet tubing A1 and purge System pump A.See Section 5.4.1 System

pumps, on page 180.No air shall be leftin the pump or tubing.

4 Place two 96 deep well plates in positions 1 and 6 in the fraction collector.
Make sure that no other cassettes are present in the fraction collector
during therun.

5 Inthe System Control module, select System —Settings.

Result:
The System Settings dialog opens.

6 Inthe System Settings dialog:

* Select Fraction collection —~Fractionation settings.

* Inthe Fraction mode field, select Automatic.

* Inthe Fractionation order field, select Row-Automaticby-Row.
* Click OK.
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6.6 Fraction collector F9-C test

Step Action

7 Inthe System Settings dialog:

* Select Tubing and Delay volumes.
* Selecttheinstruction Delay volume —Monitor to frac

¢ Setthe correctdelayvolume, see Section 9.13 Delay volumes, on page
540

* Click OK.

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253to start and run the performance test.

During therun

* Visually check that the fraction collector wash is performed.

* Several messages will be displayed on the screen during the startup of the run. Read
the messages in the dialog and make sure that necessary preparations have been
performed. Click the "Confirm and Continue" button in the message dialog to
proceed with the test.

Evaluate the result

To evaluate the results, do the following:

* Checkthat correct volumes, 2 ml/well, are collected in the three first wells in row A
(A1-A3) of both plates.

* Checkifthe fractionation marks in the chromatogram are in accordance with the
filled wells. For further information on delay volumes and fractionation marks, see
Delay volume, on page 234.

Possible causes of a failed test

The table below describes possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Incorrect volumes collected in Airin pumps: Make sure to prime inlet tubing A1
the tubes, and disturbances of and purge System pump A before method start,
system pressure curves: see Section 5.4.1 System pumps, on page 180.

* AirtrappedinSystem pump | Faulty pump:See Section 8.6 Troubleshooting:
A Pumps, on page 423.

¢ Faulty System pump A
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6.6 Fraction collector F9-C test

Action

Incorrect preparation of buffer | Make sure that the system was correctly
and tubing prepared, see Prepare the test, on page 264.
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6.7 Fraction Collector F9-R Test

Method description
The Fraction collector F9-R test checks the functionality of Fraction collector F9-R.

The method run takes approximately 3 minutes.

Required configuration

Acorrectly installed Outlet valve, and a correctly installed Fraction collector F9-R are
required to run the test.

Required material
The following materials are required:

¢ Distilled water
* Syringe, 25-30 ml
* 7tubes for collecting the fractions.

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Direct outlet tubing W to a waste container.

2 Placeinlet tubing A1 into distilled water.

3 Primeinlet A1 and purge System pump A.See Section 5.4.7 System pumps,
on page 180.

4 Place 7 tubes in the Fraction collector, in positions 1to 7.

5 Inthe System Control module, select System —Settings.
Result:

The System Settings dialog opens.

6 Inthe System Settings dialog:

* Select Fraction collector ~Fractionation settings.
* Inthe Drop syncfield, select On.
¢ Click OK.

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253to start and run the performance test.
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6.7 Fraction Collector F9-R Test

Evaluate theresult

Check that the correct volumes have been collected in the tubes. The tubes should
contain the following:

* Tube 1:The delay volume
* Tube2-4:2ml
* Tube5-6:1ml

Also, check that the fractionation marks in the chromatogram correspond to the filled
tubes and that spillages are kept to a minimum.

For further information on delay volumes and fractionation marks, see Delay volume,
on page 234.

Possible causes of a failed test

The table below describes possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Incorrect volumes collected Airin pumps: Make sure to prime inlet tubing A1

inthe tubes, and distur- and purge System pump A before method start,
bances of system pressure see Section 5.4.1 System pumps, on page 180.
curves: Faulty pump: See Section 8.6 Troubleshooting:
* Airtrapped in System Pumps, on page 423.

pumpA

* Faulty System pump A

Liquid collected in wrong Make sure the fraction collector delivery arm is

tubes: positioned above tube number 1 before starting
the test.

Incorrect preparation of Make sure that the system was correctly prepared,

buffer and tubing see Prepare the test, on page 267.
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6.8 Sample pump tests

Sample pumps tests

The following Sample pump tests are available, for AKTA pure 25 and AKTA pure 150,
respectively:

e Sample pump S9 test
* Sample pump S9H test

Method description

The Sample Pump test checks the functionality of the sample pump, labeled S9 or S9H.
The method run takes approximately 12 minutes.

Required configuration

The core components of AKTA pure and a correctly installed Sample pump are
required to run the test.

Required material
The following materials are required:

¢ Distilled water

* 1% Acetone and 1.00 M NaCl in distilled water

* Syringe, 25-30 ml

* Ref 1tubing, see Reference capillary, on page 464.

Prepare the test

Follow the instructions below to prepare the system before method start.

Step Action

1 Connect a tubing between Injection valve port column and the UV inlet, pref-
erably the Ref 1 tubing included with the system at delivery.

2 Immerse waste tubing W, W1 and W2 in a waste container.
3 Immerse inlet tubing A1 in distilled water.
4 Immerse sample inlet tubing Buffer in 1% Acetone and 1.00 M NaClin

distilled water.

5 Primeinlet tubing A1 and sample inlet Buffer and purge the pumps. See
Section 5.4.2 Sample pump, on page 187 and.No air shall be left in the pumps
or tubings.
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6.8 Sample pump tests

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253tostart, run and automatically evaluate the performance test.

Possible causes of a failed test

The table below describes possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

270

The two injected peaks of
liquid are not delivered as
proportional peaks:

e AirtrappedinSample
pump
¢ Faulty Sample pump

Airin pump: Make sure to prime inlet tubing Buffer
and purge sample pump before method start, see
Section 5.4.2 Sample pump, on page 187.

Faulty pump: See Section 8.6 Troubleshooting:
Pumps, on page 423.

The delivery of liquid is
pulsating (unstable pump
pressure)

Airin pump: Make sure to prime inlet tubing Buffer
and purge sample pump before method start, see
Section 5.4.2 Sample pump, on page 187.

Faulty pump: See Section 8.6 Troubleshooting:
Pumps, on page 423.

The pump pressure is too
high (at a flow rate of 25
ml/min or 150 ml/min for
AKTA pure 25 and AKTA
pure 150, respectively)

Folded, twisted or blocked tubing: Check the
tubing.

The Sample pump pressure monitor is not cali-
brated: Calibrate the pressure monitor, see Section
7.7.2 Calibrate the pressure monitors, on page 336.

Faulty pump: See Section 8.6 Troubleshooting:
Pumps, on page 423.

Incorrect preparation of
buffer and tubing

Make sure that the system was correctly prepared,
see Prepare the test, on page 269.
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6.9 System Test UV U9-L (fixed)

Method description

The System test with UV monitor U9-L checks the functionality of the solvent delivery,
the pumps, the System pump pressure sensor, UV monitor U9-L and the Conductivity

monitor.

The method run takes approximately 35 minutes.

Required configuration

A correctly installed UV monitor U9-L and a correctly installed Conductivity monitor
arerequired to run the test.

Required material

The following materials are required:

* Distilled water
* 1% acetoneand 1.00 M NaClin distilled water
* Ref 1tubing, see Reference capillary, on page 464.

* Syringe, 25-30 ml

* Mixer, 1.4 ml

Prepare the test

Follow the instructions below to prepare the system before method start.

Step

Action

1

2

Direct outlet tubing W and W1 to a waste container.
Placeinlet tubing A1 into distilled water.

Place inlet tubing B1 into a solution of 1% acetone and 1.00 M NaCl in
distilled water.

Connect the Ref 1 tubing between Injection valve port Col and the UV
monitor U9-L inlet, to generate a back pressure.

Make sure that the Mixer with a chamber volume of 1.4 mlis installed.

For furtherinformation, see Section 7.8.3 Replace the Mixer, on page 355.

Prime the buffer inlets and purge System pump A and System pump B.See
Section 5.4.1 System pumps, on page 180.

Note:
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6.9 System Test UV U9-L (fixed)

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253tostart, run and automatically evaluate the performance test.

lllustration of chromatogram

Theillustration below shows a chromatogram from a System test with UV monitor U9-
L.

Possible causes of a failed test

The following tables describe possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty Gradient Test Result

Disturbances caused by air Make sure to prime the buffer inlets and to

trapped in any of the pumps purge the System pumps before method
start.See Section 5.4.7 System pumps, on
page 180.

Disturbances caused by damaged | Replace piston seals.See Chapter 7 Mainte-
pump piston seals nance, on page 279.

Unstable orincorrect UVsignal,or | See Section 8.3 Troubleshooting: Monitors, on
drifting base line: page 394.

* Faulty UV monitor

Wrong Mixer chamber size or Replace the Mixer.See Chapter 7 Mainte-
faulty Mixer nance, on page 279.
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6.9 SystemTest UV U9-L (fixed)

Faulty Step Response Result

If all values are faulty: Airin pumps: Make sure to prime the buffer inlets and to
purge the System pumps before method start. See

* Airinthe pumpora Section 5.4.1 System pumps, on page 180.

faulty pump
Faulty pump: See Chapter 7 Maintenance, on page 279.
Faulty values at 5%: Replace piston seals.See Chapter 7 Maintenance, on
279.
¢ Damaged pump page 279
pistonsealin
System pump B
Faulty values at 95%: Replace piston seals. See Chapter 7 Maintenance, on
page 279.

¢ Damaged pump
pistonsealin
System pump A

Faulty UV Absorbance Test

Incorrectly prepared acetone | Make sure that the acetone solutionis 1% and that
solution no solution has evaporated.
Wrong UV cell pathlength See, Calibration of the UV monitor U9-L flow cell
setin UNICORN length, on page 344.
Faulty Pulsation Test
Action
Airtrappedinthe Make sure to prime and purge the system pumps before
pumps starting the test, see Section 5.4.7 System pumps, on page
180.

Faulty Conductivity Test Result

Action

Faulty Conductivity See Conductivity monitor, on page 401.
monitor

AKTA pure User Manual 29119969 AD 273



6 Performance tests
6.9 System Test UV U9-L (fixed)

Incorrectly prepared Make sure the NaCl solution is 1.00 M.
NaCl solution
Thevalue set for the If the test is performed at cold room temperature, open
Condtempcompensa- | the System Settings dialog, select Conductivity
tion factoris not —Cond temp compensation and set the Compensa-
optimal tionfactorto 2.1

Faulty UV Noise Test

Cause Action

Airordirtinthe UV flowcell | Flushorcleanthe UV cell,see Section 7.5.7 Clean the
UV flow cell, on page 301.

Impure buffers Check the buffers.

Faulty Pressure Check Test

Folded, twisted or blocked Check the tubing.
tubing
Theinlinefilter is dirty Replace theinlinefilter, see Section 7.3.2 Replace

the inline filter, on page 294.

The System pressure monitor | Calibrate the pressure monitor, see Section 7.7.2
is not calibrated Calibrate the pressure monitors, on page 336.
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6.10 System Test UV U9-M (variable)

Method description

The System test with UV monitor U9-M checks the functionality of the solvent delivery,
the pumps, the System pump pressure sensor, UV monitor U9-M and the Conductivity

monitor.

The method run takes approximately 35 minutes.

Required configuration

A correctly installed UV monitor U9-M and a correctly installed Conductivity monitor
arerequired to run the test.

Required material

The following materials are required:

* Distilled water
* 1% acetoneand 1.00 M NaClin distilled water
* Ref 1tubing, see Reference capillary, on page 464.

* Syringe, 25-30 ml

* Mixer, 1.4 ml

Prepare the test

Follow the instructions below to prepare the system before method start.

Step

Action

1

2

Direct outlet tubing W and W1 to a waste container.
Placeinlet tubing A1 into distilled water.

Place inlet tubing B1 into a solution of 1% acetone and 1.00 M NaCl in
distilled water.

Connect the Ref 1 tubing between Injection valve port Col and the UV
monitor U9-M inlet, to generate a back pressure.

Make sure that the Mixer with a chamber volume of 1.4 mlis installed.

For furtherinformation, see Section 7.8.3 Replace the Mixer, on page 355.

Prime the buffer inlets and purge System pump A and System pump B.See
Section 5.4.1 System pumps, on page 180.

Note:
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6.10 System Test UV U9-M (variable)

Run and evaluate the test

Follow the instructions described in Section 6.7 General performance test actions, on
page 253tostart, run and automatically evaluate the performance test.

lllustration of chromatogram

Theillustration below shows a chromatogram from a System test with UV monitor U9-
M.

|

Possible causes of a failed test

The following tables describe possible causes of a failed test. When possible sources of
error have been checked and corrected, repeat the test.

Faulty Gradient Test Result

Disturbances caused by Make sure to prime the bufferinlets and to purge the
airtrappedin any of the System pumps before method start. See Section 5.4.1
pumps System pumps, on page 180.

Disturbances caused by Replace piston seals. See Chapter 7 Maintenance, on
damaged pump piston page 279.
seals

Unstable orincorrect UV See Section 8.3 Troubleshooting: Monitors, on page
signal, or drifting base 394.
line:

¢ Faulty UV monitor

Wrong Mixer chamber Replace the Mixer.See Chapter 7 Maintenance, on
size or faulty Mixer page 279.
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6.10 SystemTest UV U9-M (variable)

Faulty Step Response Result

If all values are faulty: Airin pumps: Make sure to prime the buffer inlets and
to purge the System pumps before method start. See

* Airinthe pumpora Section 5.4.1 System pumps, on page 180.

faulty pump
Faulty pump: See Chapter 7 Maintenance, on page 279
Faulty values at 5%: Replace piston seals.See Chapter 7 Maintenance, on
279.
* Damaged pump page 279
piston seal in System
pumpB
Faulty values at 95%: Replace piston seals.See Chapter 7 Maintenance, on
page 279.

¢ Damaged pump
piston seal in System
pumpA

Faulty UV Response Test Result

Action

Faulty UV monitor Restart the instrument to calibrate the UV monitor.

See Section 8.3 Troubleshooting: Monitors, on page
394.

Faulty UV Absorbance Test

Action
Incorrectly prepared Make sure that the acetone solution is 1% and that no
acetone solution solution has evaporated.
Faulty Pulsation Test

Air trapped in the pumps Make sure to prime and purge the system pumps
before starting the test, see Section 5.4.7 System
pumps, on page 180.
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Faulty Conductivity Test Result

Cause

Action

Faulty Conductivity
monitor

See Conductivity monitor, on page 401.

Incorrectly prepared
NaClsolution

Make sure that the NaCl solutionis 1.00 M.

The value set for the
Cond temp compensa-
tion factor is not optimal

If the test is performed at cold room temperature,
open the System Settings dialog, select Conduc-
tivity ~Cond temp compensation and set the
Compensation factorto 2.1

Faulty UV Noise Test

Cause

Action

Airordirtinthe UV flow
cell

Flush or clean the UV cell, see Section 7.5.1 Clean the
UV flow cell, on page 301.

Impure buffer

Check buffers forimpurities.

Faulty Pressure Check Test

Cause

Action

Folded, twisted or
blocked tubing

Checkthe tubing.

Dirtininlinefilter

Replace the inline filter, see Section 7.3.2 Replace the
inline filter, on page 294.

System pressure monitor
not calibrated

Calibrate the pressure monitor, see Section 7.7.2 Cali-
brate the pressure monitors, on page 336.
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7 Maintenance

About this chapter

This chapter describes the maintenance program for AKTA pure and provides instruc-

tions for maintenance and replacement of spare parts.

7 Maintenance

In this chapter
Section See page
71 Maintenance Manager 280
7.2 Maintenance program 285
7.3 Weekly maintenance 288
7.4 Monthly maintenance 297
7.5 Semiannual maintenance 300
7.6 Maintenance when required 305
7.7 Calibration procedures 333
7.8 Replacement procedures 348
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7 Maintenance
7.1 Maintenance Manager

7.1 Maintenance Manager

Introduction

Maintenance Manager allows the user to display general information about the
system and its modules, and also operational statistics of the modules. Notifications
for maintenance actions of the system and its modules are predefined. The user can
add automated maintenance notifications for the system. Maintenance notifications
are based on calender periods of system use, and for some systems also on operational

statistics for the modules.

Open Maintenance Manager

Inthe System Control module, on the System menu, click Maintenance Manager to

open the Maintenance Manager dialog box.

Maintenance Manager - Pure 3

@ Pure 3

Inlet valve A (V3-14)

Inlet valve B (V3-1B)

Sample inlet valve {(V3-5)
Inlet valve AB (W3HAB)
Injection valve (V3-nj)
Column walve {V3-C)

Column walve (V3-Cs)

Qutlet valve (V3-0)

pH valve {(V3pH)

Inlet valve X1 (W3-}

Inlet valve X2 (W3-}

Loop valve (VG-L}

Outlet valve (V3-0s)
Wersatile valve (V3-V)
Wersatile valve 2 (V3V}
Wersatile valve 3 (V3V}
Wersatile valve 4 (V3V}
Mbcer valve {VS-M}

System pump A (PS A}
System pump B (P9 B}
Sample pump (P9 S}

System pressure monitor (RS}
Sample pressure moniter {RS)
Pre-Column pressure monitor {R3)
Post-Column pressure monitor {RS)
Conductivity monitor {C3)

UV detector (US-D)

U monitor (US-M)

UY monitor (US-L}

UY monitor 2nd (US-L)

aH manitar (HG)

B Pure 3

Name
Serial number
Instrumentt Corfiguration

Value
test
AKTApure 25 1.7.0.1

[€]

New System Notification 422,

Frint

[}

ose

View general information and
statistics

In the left pane of the Maintenance Manager dialog box, select the system of interest
toview general information of the selected system. For some systemsiit is possible to
view information for a module of interest. When modules are selected, operational

statistics are also displayed.
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Maintenance Manager - Pure 3

8k Pure 3

&

£ Inlet valve B {W3-IB)

£ Sample inlet vahve (V3-S)
£ Inlet valve AB (V3-AB)

~£7 Injection valve (V9-inj}

<& Column valve (V3C)

£ Column valve (V3Cs)

<7 Outlet valve (V3-O)

<£7 pH valve (VIpH)

£ Inlet valve X1 (V3K

£ Inlet valve X2 (V3.

~£% Loop valve (V3-L)

<7 Outlet valve (V5-Os)

£ Versatie valve (W3-\)

£ Versatile valve 2 (V3-V)

£ Versatile valve 3 (V3-V)

£ Versatile valve 4 (V3-V)

<7 Mixer vahve (V3-M)

<" System pump A (P3 A}

£ System pump B (P9 B}
Sample pump (P3 5)

System pressure montor (R9}
Sample pressure monitor {RS)
Pre-Column pressure monitor (RS)
Past-Column pressure monitor {RS)
Conductivity monitor {C3)

UV detector {US-D)

UV monitor {US-M)

UV manitor {US-L)

UV monitor 2nd {US-L)

il mritar 1T

i}

i

peguciue b e Ll uctuctuc i)

#1 Inlet valve A (V9-lA)

General

Name Value
Software Version v1.03.31
Hardware Version defautt
Serial Number default
Statistics

Name Value
Senal Number default
No of valve tums i}

|@) | Hew System Nofification

Print..

Close

View maintenance notifications

Click the plus symbol (#) of the system of interest to expand the list of related mainte-
nance notifications. For some systemsi it is possible to view maintenance notifications
for amodule of interest. Select a notification to view notification details.

Maintenance Manager - Pure 3

% Inlet valve A (VEA)
=
2 Inlet walve B (VSHB)
-£"s Sample inlet valve (V3-1S)
&' Inlet valve AB (VI-AE)
£ Injection valve (V)
£ Column valve (W3C)
£ Column valve (V3Cs)
-8 Outlet valve (V3-0)
£ pH valve (V3o H)
-8 Inlet valve X1 (VHIX)
-8 Inlet valve X2 (VHIX)
£ Loop valve (VO-L)
-8 Outlet valve (V3-0s)
£ Versatle valve (V3-V)
-8 Versatils valve 2 (V3-V)
-8 Versatles valve 3 (V3-V)
-8 Versatils valve 4 (V3-V)
£ Mixer valve (V3-M)
£ System pump A (P3 A}
-£"s System pump B (P9 B}
Sample pump (P3 5)
System pressure montor (R9}
Sample pressure monitor {RS)
Pre-Column pressure monitor (RS)
Past-Column pressure monitor {RS)
Conductivity monitor {C3)
. UV detector (US-D)
£ UV monitor {LI9-M)
-8 UV monitor {US-L)
1.8 |V manitr Fnd (1161

i}

o e e e fa? a?

& No of valve turns

Enable Event

Recurs every: 10000| turns

Mext notification at 10000  tums

Module stahstics 0 fums

Message:

your GE service representative.

Defauit

This instrument module has reached its service interval imit and requires maintenznce. Please contact

[@)) | New System Notification

Print..

Close
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7 Maintenance

7.1 Maintenance Manager

Note:

Modules with no plus symbol (+) have no related maintenance notifications.

Edit a maintenance notification

Follow the instruction to edit a maintenance notification.

Step

Action

Inthe left pane of the Maintenance Manager dialog box, select a mainte-
nance notification.

Result:

Details of the selected maintenance notification are displayed in the dialog
box.

Maintenance Manager - Pure 3 X

Pure 3 ~
Inlet valve A (V-4A) = No of valve turns
3 Noof valve tums
Inlet valve B (V3B Enable Event
Sample et valve (V3S5)
Inlet valve AB (VS-AB)
Injsction valve (V3Hrj)
Calumn vaive VSC) Recurs every: 10004] turns
Column valve (V3Ts)
Outlet valve (V9-0)
pH alve (Vi pH) IModule statistics: A turns
Inlet valve X1 (V3-1%)

Inlet valve X2 (V3-%)
Loop valve (V3-L) Me-isage

Outlet valve (V30s) [This mstrument module has reached s service interval limit and requires maintenance. Please cortact
Versatle valve (V9] your GE service representative

Versatie vaive 2 (V)

Versatie valve 3 (VS-V)

Versatile valve 4 (V9-V)

Wocer valve (V8-M)

System pump A (P9 A)

System pump B (P9 B}

Sample pump (P9 S)

System pressure maritor (RS)
Sample pressure monitor (R9)
Pre-Column pressure moritor (R3)
Past-Column pressure monitor {R3)
Condutivity montor (C3)

UV detector {U3-D)

UV moritor (U3-M) _
UV monitor (US-L) Default Lance! Apply
1V minnitar 2nd (11611

Next netification at: 10004 turns

@) | lewSystem Nofification E Brint Close

Edit the maintenance notification as desired:

Select the Enable Event check box to activate the notification. If the box
isunchecked, the notification is not issued.

Enter a new interval after which the new notification is issued.

Click Restart to reset the counter and add a complete interval before the
next notification.

Edit the message that is shown in the maintenance notification.

Click Default to restore the default settings for maintenance notifica-
tions.

Click Apply to save the changes.
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7 Maintenance
7.1 Maintenance Manager

Add a new system notification

The user can add new system notifications to the list of system events.

Follow the instructions to add a new system notification.

Step

Action

1

Inthe Maintenance Manager dialog box, click New System Notification.
Result:

The NewNotification field appears in the Maintenance Manager dialog
box.

Maintenance Mariager - Pure 3 X

=8k Purs 3 ~
D> Scheduled maintenance

HD NewNotfication

Inlet valve A (VHA)

[ No of valve tums

© NewNotification

Enable Event

niet valve B (V$-B)
Sample inlet valve (VES)
Inlet valve AB (V3-IAE)
njection valve (Vi)
Column valve (V3<)
Column valve (V3<Cs)
Outlet valve [V3-0)

pH valve [V3pH)

niet valve X1 (V3439
niet valve X2 (V3130
Loop valve (V3-1)

Name: [NewHotification

Recurs every, 12| | merthis) v

Next notification at 20180519 Bestart

Mesage:

[The System/Module has reached its senvice interval imit and requires mantenance. Please contact
lyour GE service representative

Outlet valve (V3-s)
Versatils valve (V3-V)

Versatils valve 2 (V3-V)

Versatiz valve 3 (V9-V)

Versatile valve 4 (V9-V)

Mixer valve (VM)

System pump A (P9 A)

System pump B (P9 B}

Sample pump (P9 5)

System pressure moritor (RS}
Sample pressure monitor (RY)
Pre-Column pressurs moritor (RS)
Past-Column pressure monitar (R9)
Conductiviy manitor (C3)

{ Default Cancel i
s | 5= g

G |V monitne (11S.A0

@) | HNew Syslem Netification E Print.. Close

2 Inthe NewNotification field:

* Enter aname for the new notification.
e Selectatimeinterval after which the new notification is issued.

* [fdesired, write a message thatis shown for the maintenance notifica-
tion.

3 Click Apply to save the changes and apply the notification settings.

Delete a user defined system
notification

To delete a user defined system notification, select the notification in the Mainte-
nance Manager dialog box and press the Delete button.

Note: Module notifications are predefined and cannot be deleted. If desired, they

can be disabled.
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7 Maintenance
7.1 Maintenance Manager

Handle a maintenance notification

Each maintenance notification has a time interval after which the notification is issued.
When this time interval has been reached, a Maintenance Notification dialog box

appears.

Note: The possibility to add maintenance notifications for modules is only avail-
able for some systems, but all systems can add maintenance notifications
for the complete system.

Follow the instruction to handle the notification.

Acknowl-
edge

reset the counter for a new maintenance notification period.

Note:

Make sure that the maintenance action is performed as instructed
after the notification is acknowledged, otherwise the system
performance can deteriorate.

Ignore

close the dialog box without action.

Note:

The Maintenance Notification is displayed each time the
System Control module is opened until the notification is
acknowledged.

Note: The predefined maintenance notifcation periods use average values. The
actual service interval for a specific module can be shorter or longer.
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7 Maintenance
7.2 Maintenance program

7.2  Maintenance program

Introduction

This section lists the periodic maintenance activities that should be performed by the
user of AKTA pure, as well as maintenance activities that should be performed when
required.

Maintenanceis divided into:

* Dailymaintenance

* Weekly maintenance

* Monthly maintenance

* Semiannual maintenance

* Maintenance when required

WARNING

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

CAUTION

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

CAUTION

Always use appropriate personal protective equipment when
decommissioning the equipment.

Periodic maintenance program

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

Interval Maintenanceaction Seesection
Daily Calibrate the pH Section 7.7.1 Calibrate the pH monitor, on
monitor page 334
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7 Maintenance
7.2 Maintenance program

Interval Maintenanceaction Seesection

Weekly Calibrate pressure Section 7.7.2 Calibrate the pressure moni-
monitors tors, on page 336

Weekly Change pumprinsing Section 7.3.1 Change pump rinsing solu-
solution tion, on page 289

Weekly Clean fraction Section 7.3.3 Clean the Fraction collector
collector diodes F9-C sensors, on page 295

Monthly Check the Flow Check Flow restrictor connected to
restrictor Conductivity monitor and Outlet valve,

Semiannu- Clean the UV flow cell Section 7.5.1 Clean the UV flow cell, on

ally page 301

Semiannu- Replace pHelectrode | Section 7.5.2 Replace the pH electrode, on

ally page 304

Maintenance whenrequired

The following maintenance should be performed by the user of AKTA pure when

required.

Maintenance action See section

Clean the instrument
externally

Section 7.6.1 Clean the instrument externally, on page
306

Perform System CIP

Section 7.6.2 Perform System CIP, on page 307

Perform Column CIP

Section 7.6.3 Perform Column CIP, on page 315

Clean Fraction collector
F9-C

Section 7.6.4 Clean Fraction collector F9-C, on page
319

Clean Fraction collector
F9-R

Section 7.6.5 Clean Fraction collector F9-R, on page
321

Replace tubing and
connectors

Section 7.8.1 Replace tubing and connectors, on page
349

Storage of pH electrode

Section 7.6.6 Storage of the pH electrode, on page 322

Clean the pH electrode

Section 7.6.7 Clean the pH electrode, on page 324

Clean the Conductivity
flow cell

Section 7.6.10 Clean the Conductivity flow cell, on
page 331

Calibrate the Conductivity
monitor

Section 7.7.3 Calibrate the Conductivity monitor, on
page 339
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7 Maintenance
7.2 Maintenance program

Maintenance action Seesection

Calibrate the UV monitor

Section 7.7.4 Calibrate the UV monitors, on page 344

Replace Mixer

Section 7.8.3 Replace the Mixer, on page 355

Replace inline filter

Section 7.3.2 Replace the inline filter, on page 294

Replace O-ring in Mixer

Section 7.8.4 Replace the O-ring inside the Mixer, on
page 356

Replace UV flow cell

Section 7.8.5 Replace the UV monitor U9-M flow cell,
on page 358 and Section 7.8.6 Replace the UV monitor
U9-L flow cell, on page 361

Replace the Flow
restrictor

Section 7.8.7 Replace Flow restrictor, on page 363

Replace inletfilters

Section 7.8.8 Replace the inlet filters, on page 364

Wipe off excess oil from
the pump head

Section 7.6.9 Wipe off excess oil from the pump head,
on page 330

Cleanthe checkvalves

Section 7.6.8 Clean the pump head check valves, on
page 327

Replace check valves

Section 7.8.9 Replace the pump head check valves, on
page 365

Replace pump piston
seals, pump P9 and P9H

Section 7.8.10 Replace pump piston seals of Pump P9
or P9H, on page 368

Replace pump piston
seals, pump P9-S

Section 7.8.11 Replace pump piston seals of Pump P9-
S, onpage 377

Replace pump pistons

Section 7.8.12 Replace pump pistons, on page 385

Replace pump rinsing
system tubing

Section 7.8.13 Replace pump rinsing system tubing,
on page 386
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7 Maintenance
7.3 Weekly maintenance

7.3  Weekly maintenance

Introduction

This section provides instructions for weekly maintenance activities.

In this section
Section See page
7.3.1  Change pump rinsing solution 289
7.3.2 Replacetheinlinefilter 294
7.3.3 Cleanthe Fraction collector F9-C sensors 295
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7 Maintenance
7.3 Weekly maintenance
7.3.1 Change pump rinsing solution

7.3.1 Change pump rinsing solution

Maintenance interval

Replace the pump rinsing solution in the system pumps and the sample pump
(optional module) every week to prevent bacterial growth.

Required material
The following material are required:
* 20% ethanol
* Syringe, 25-30 ml

lllustration of the system pump
piston rinsing system

The illustrations below show the parts and tubing of the system pump piston rinsing
system

vr&:&‘_\
(9] o \s

| o —

Description
1 Rinsing system tube holder, top
2 Rinsing system tube
3 Rinsing system tube holder, bottom
4 Outlet tubing
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7 Maintenance
7.3 Weekly maintenance
7.3.1 Change pump rinsing solution

Description

5 Inlet tubing

Prime the system pump piston

rinsing system
Follow the instructions below to fill the pump piston rinsing system with rinsing solu-
tion. See the tubing configuration of the rinsing system in the illustration above.

Step Action

1 Remove the rinsing system tube from the holder.

2 Fill the rinsing system tube with 50 ml of 20% ethanol.
3 Place the rinsing solution tube back in the holder.
4 Insert the inlet tubing to the System pump piston rinsing system into the

fluid in the rinsing solution tube.

Note:

Make sure that the inlet tubing reaches close to the bottom of the rinsing
solution tube.
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7 Maintenance
7.3 Weekly maintenance
7.3.1 Change pump rinsing solution

Step Action

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

e

6 Disconnect the syringe and discard its contents.
7 Insert the outlet tubing into the fluid in the rinsing solution tube.
8 Fill the rinsing solution tube so that the tube contains 50 ml of 20% ethanol.

lllustrations of the sample pump
piston rinsing system

The illustrations below show the parts, tubing and flow path of the sample pump piston
rinsing system.

Parts and tubing Rinsing system flow path
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7 Maintenance
7.3 Weekly maintenance
7.3.1 Change pump rinsing solution

Part Function

1 Pump rinsing liquid tube
2 Pump rinsing liquid tube holder
3 Inlet tubing, from the rinsing liquid tube to the left pump head (lower

rinsing system connection).

4 Tubing between the left pump head (upper rinsing system connection)
and the right pump head (lower rinsing system connection).

5 Outlet tubing, from the right pump head (upper rinsing system
connection) to therinsing liquid tube.

Prime the sample pump piston

rinsing system
Follow the instructions below to fill the pump piston rinsing system with rinsing solu-
tion. For the tubing configuration of the rinsing system, see the illustration above.

Step Action

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

2 Fill the rinsing liquid tube with 50 ml of 20% ethanol.
3 Put the rinsing liquid tube back in the holder and fasten it by screwing itinto
place.
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Step

7 Maintenance
7.3 Weekly maintenance
7.3.1 Change pump rinsing solution

Action

Insert the inlet tubing to the piston rinsing system into the fluid in the rinsing
liquid tube.

Note:

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

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

Ilﬂ- —__—mm“""-l'ﬂ ) =

Note:

The outlet tubing is colored orange for clarity in the above illustration.
Disconnect the syringe and discard its contents.
Insert the outlet tubing into the fluid in the rinsing liquid tube.

Fill the rinsing liquid tube so that the tube contains 50 ml of 20% ethanol.

AKTA pure User Manual 29119969 AD

293



7 Maintenance
7.3 Weekly maintenance
7.3.2 Replacetheinlinefilter

7.3.2 Replace the inline filter

Maintenance interval

Replace the inline filter that is located in the top section of the Mixer every week, or
when required, for example when the filter becomes clogged.

Required material

The following materials are required:

¢ Onlinefilter kit
* Forceps
* Gloves

Instruction

Follow the instructions below to replace the inlinefilter that is located in the top of the
Mixer.

Tip: Use forceps and gloves during the replacement procedure to avoid contam-
inating the Mixer components.

Step Action

1 Unscrew the top section of the Mixer.

2 Remove the old filter using forceps. Replace the support net if this is
damaged. Fit the new filter.

3 Check the O-ring of the Mixer. If the O-ring is damaged, replace it according
to Section 7.8.4 Replace the O-ring inside the Mixer, on page 356.

4 While holding the Mixer upright, screw the top section back onto the Mixer.
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7.3.3 Clean the Fraction collector F9-C sensors

Maintenance interval

7 Maintenance
7.3 Weekly maintenance

7.3.3 Cleanthe Fraction collector F9-C sensors

Clean the fraction collector sensors every week, or when required, for example if the
fraction collector fails to read the tray ID or do not collect fractions correctly.

Required material

The following material is required:

* Wash bottle
* Wateror20% ethanol

* Cloth

Instructions

Follow the instructions below to clean the fraction collector diodes. See Section 3.2.2
Fraction collector F9-C illustrations, on page 106 for the locations of the components of
the fraction collector.

Step Action

1 In System Control, select Manual -Execute Manual Instructions
—Fraction collection —~Frac cleaning position. Click Execute.

-

Manual instructions - Akta Pure

In=tructions:

Selected column type:

= Fraction collection
Fractionation

Stop fractionation

Peak fractionation

Stop peak fractionation
Last tube filad

Feed tube

Fraction collector wash
Reset tube type

Fractionation frac 2
Stop fractionation frac 2

n_ar

m |

Parameters for Frac cleaning postion

Save result as: i

|E] [¥] Auto update of parameters during run

e | e e e

[

Result:

The Dispenser head moves to cleaning position, and the Instrument display
states System pause.
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7 Maintenance
7.3 Weekly maintenance
7.3.3 Cleanthe Fraction collector F9-C sensors

Step Action

2 Wipe off the Dispenser head and the Drop sync and Type code reader sensor
windows using a wash bottle with water or 20% ethanol and a cloth.
=

3 Let the Dispenser head dry completely before starting a run.
4 Close the fraction collector door.
Result:

Automatic scanning is performed.

5 In the System Control module, press the End icon in the toolbar.

Result:

The Dispenser head moves to home position, and the Instrument display
states Ready.
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7 Maintenance
7.4 Monthly maintenance

7.4  Monthly maintenance

Introduction
This section provides instructions for monthly maintenance actions.

Maintenance interval
Check the back pressure for the Flow restrictor every month.

Location of the Flow restrictor
The recommended positions for Flow restrictor FR-902 are:
* Connected between the Conductivity monitor C9 and the Outlet valve.
or
* Connectedtothe ToRand FrR ports of the pH valve.

Check Flow restrictor connected to
Conductivity monitor and Outlet
valve

Follow the instructions below to check the back pressure of Flow restrictor FR-902,
when this is connected between the Conductivity monitor and the Outlet valve.

Step Action

1 Immerse the piece of inlet tubing marked A1 in distilled water, and insert the
piece of tubing from Outlet valve port W into a waste container.

2 Inthe System Control module, select Manual —-Execute Manual Instruc-
tions.

Result:

The Manual instructions dialog opens.

3 Inthe Manual instructions dialog:
* Select Flowpath —Injection valve, and select Manual Load. Click
Insert.
* Select Flowpath —Column valve, and select By-pass. Click Insert.
* Select Flowpath —Outlet valve, and select Out-Waste. Click Insert.

* Select Pumps —System flow and set the Flow rate to 2.5 ml/min. Click
Insert.

¢ Click Execute.

Result:
A system flow of 2.5 ml/min starts.
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7 Maintenance
7.4 Monthly maintenance

Step Action

4 Note the PreC pressure displayed in the Run Data pane.
Tip:

If PreC pressure is not displayed, click the Customize icon. In the
Customize dialog, under the Run Data Groups tab, select PreC pressure.

5 Click on the Pause icon to stop the flow.
6 Replace the Flow restrictor with a female/female union connector.
Tip:

The female/female union connector is included in the accessory kit.

7 Click the Continue icon to restart the flow.

8 Note the PreC pressure displayed in the Run Data pane.

9 Calculate the difference between the two pressure values.

10 Checkthat the pressure difference is within the range 0.2 + 0.05 MPa.

Ifthisis not the case, the Flow restrictor should be replaced, see Section
7.8.7 Replace Flow restrictor, on page 363.

Check Flow restrictor connected to
pH valve

Follow the instructions below to check the back pressure of Flow restrictor FR-902.

Step Action

1 Immerse the piece of inlet tubing marked A1 in distilled water, and insert the
piece of tubing from Outlet valve port W into a waste container.

2 Inthe System Control module, select Manual —Execute Manual Instruc-
tions.
Result:

The Manual instructions dialog opens.
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7 Maintenance
7.4 Monthly maintenance

Step Action

3 Inthe Manual instructions dialog:
* Select Flowpath —Injection valve, and then select Manual Load. Click
Insert.
* Select Flowpath —Column valve, and then select By-pass. Click Insert.

* Select Flowpath —pH valve, and set the pH electrode to Off-line and
the Restrictor to In-line. Click Insert.

* Select Flowpath —Outlet valve, and then select Out-Waste. Click
Insert.

* Select Pumps —System flow and set the Flow rate to 2.5 ml/min. Click
Insert.

¢ Click Execute.
Result:

A system flow of 2.5 ml/min starts.
4 Note the PreC pressure displayed in the Run Data pane.
Tip:

If PreC pressure is not displayed, click the Customize icon. In the
Customize dialog, under the Run Data Groups tab, select PreC pressure.

5 Inthe Manual instructions dialog:

* Select Flowpath —pH valve, and set the pH electrode to Off-line and
the Restrictor to Off-line.

¢ (Click Execute.

6 Note the PreC pressure displayed in the Run Data pane.

7 Calculate the difference between the two pressure values noted in step 4
and step 6.

8 Check that the pressure difference is within the range 0.2 + 0.05 MPa.

If this is not the case, the Flow restrictor should be replaced, see
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7 Maintenance
7.5 Semiannual maintenance

7.5 Semiannual maintenance

Introduction

This section provides instructions for semiannual maintenance activities.

In this section
Section See page
7.5.1 Cleanthe UV flow cell 301
7.5.2 Replacethe pH electrode 304
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7 Maintenance
7.5 Semiannual maintenance
7.5.1 Cleanthe UV flow cell

7.5.1 Cleanthe UV flow cell

Maintenance interval

Clean the UV flow cell every six months, or when required.

NOTICE
° Keep UV flow cell clean. Do not allow solutions containing

dissolved salts, proteins or other solid solutes to dry out in the flow
cell. Do not allow particles to enter the flow cell, as damage to the
flow cell may occur.

Required material
The following materials are required:

Instruction

Luer connector

Waste container

Syringe, 25-30 ml

10% surfactant detergent solution (e.g., Decon™ 90, Deconex 11, or RBS 25)
Distilled water

Follow the instructions below to clean the UV flow cell for UV monitor U9-M or UV
monitor U9-L. The UV flow cell can be mounted or not mounted on the instrument
during the cleaning procedure.

The illustrations in the instructions below show UV monitor U9-M. UV monitor U9-L is
cleanedin a corresponding way.
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7 Maintenance
7.5 Semiannual maintenance
7.5.1 Cleanthe UV flowcell

Step Action

1 Disconnect the tubing from the top of the UV flow cell, and replace the
fingertight connector with a Luer connector.

2 Disconnect the tubing from the bottom of the UV flow cell, and connect a
piece of waste tubing to the UV flow cell. Insert the waste tubing into a waste
container.

3 Fill a syringe with distilled water, and connect the syringe to the Luer
connector.

|
%] N
|
|
t |
L |
| — |

4 Squirt the distilled water through the UV flow cell in small amounts. Discon-
nect the syringe.

5 Fill a syringe with a 10% surfactant detergent solution, such as Decon 90,
Deconex 11, RBS 25 or equivalent, and connect the syringe to the Luer
connector.

Tip:

Heat the 10% surfactant detergent solution to 40°C to increase the cleaning
effect.
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Step

7 Maintenance
7.5 Semiannual maintenance
7.5.1 Cleanthe UV flow cell

Action

10

11

12

Squirt the detergent solution through the UV flow cell about five times.
Leave the detergent solution in the flow cell for at least 20 minutes.

Inject the detergent solution remaining in the syringe into the flow cell.
Disconnect the syringe.

Fill a syringe with distilled water. Connect the syringe to the Luer connector.

Inject the distilled water into the UV flow cell to rinse the flow cell. Discon-
nect the syringe.

Disconnect the Luer connector from the top of the UV flow cell. Reconnect
the piece of tubing from the Column valve to the top of the UV flow cell.

Disconnect the waste tubing from the bottom of the UV flow cell. Reconnect
the piece of tubing from the Conductivity monitor to the bottom of the UV
flow cell.
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7.5 Semiannual maintenance
7.5.2 Replacethe pH electrode

7.5.2 Replace the pH electrode

Maintenance interval

Replace the pH electrode every six months, or when required.

Required material

The following materials are required:

* pHelectrode
* Deionized water
* Standard buffer pH 4

Instruction

CAUTION

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

Follow the instructions below to replace the pH electrode.

Step Action

1 Disconnect the pH electrode cable of the used pH electrode from the
connection on the front of the pH valve.

2 Unscrew the nut of the pH electrode by hand, and pull the used electrode
away.
3 Unpack the new pH electrode. Remove the cover from the tip of the new pH

electrode. Make sure that the electrode is not broken or dry.

4 Prior to first use of the electrode, immerse the glass bulb in deionized water
for 30 minutes and then in a standard buffer, pH 4, for 30 minutes.

5 Carefully insert the new pH electrode into the pH flow cell. Tighten the nut by
hand to secure the electrode.

6 Connect the pH electrode cable of the new electrode to the connection on
the front of the pH valve.

7 Calibrate the new pH electrode, see Section 7.7.1 Calibrate the pH monitor,
on page 334.
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7.6 Maintenance when required

7 Maintenance
7.6 Maintenance when required

Introduction
This section gives instructions for maintenance activities to be performed when
required.

In this section
Section See page
7.6.1 Cleantheinstrument externally 306
7.6.2 Perform System CIP 307
7.6.3 Perform Column CIP 315
7.6.4 Clean Fraction collector F9-C 319
7.6.5 Clean Fraction collector F9-R 321
7.6.6 Storage ofthe pH electrode 322
7.6.7 Cleanthe pH electrode 324
7.6.8 Cleanthe pump head checkvalves 327
7.6.9 Wipe off excess oil from the pump head 330
7.6.10 Clean the Conductivity flow cell 331
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7.6 Maintenance when required
7.6.1 Cleantheinstrumentexternally

7.6.1 Clean the instrument externally

Maintenance interval

Clean the the instrument externally when required. Do not allow spilled liquid to dry on
theinstrument.

Required material
The following materials are required:

¢ Cloth
* Mild cleaning agent or 20% ethanol

Instruction

Follow the instructions below to clean the instrument externally.

Step Action

1 Checkthatnorunisin progress.
2 Switch off the instrument.
3 Wipe the surface with a damp cloth. Wipe off stains using a mild cleaning

agentor 20% ethanol. Wipe off any excess.

4 Let the instrument dry completely before using it.
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7 Maintenance
7.6 Maintenance when required
7.6.2 Perform System CIP

7.6.2 Perform System CIP

Maintenance interval

Perform a System cleaning in place (System CIP) when required, for example between
runs where different samples and buffers are used. This isimportant to prevent cross-
contamination and bacterial growth in the instrument.

Required material
The following materials are required:

* Appropriate cleaning solutions (e.g., NaOH, buffer solution or distilled water).
* Syringe, 25-30 ml

Introduction

The System CIP method is used tofill the instrument and the selected inlets and
outlets with cleaning solution.

WARNING

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

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.

CAUTION

Explosion hazard if flammable liquid leaks during cleaning of
the flow path. When cleaning the flow path of Fraction collector
F9-C with a flammable liquid like ethanol, carefully inspect the flow
path, including the waste tubing, to make sure there will be no
leakage.

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.
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7.6 Maintenance when required

7.6.2 Perform System CIP

Create a System CIP method

308

Follow the instruction below to create a System CIP method.

Step

Action

1

Inthe Method Editor module,
¢ clickthe New Methodicon

or
¢ select File -New Method.

Result:

The New Method dialog opens.

AKTA pure User Manual 29119969 AD



7 Maintenance
7.6 Maintenance when required
7.6.2 Perform System CIP

Step Action

2 Inthe New Method dialog, select System and then System CIP in the
Predefined Method drop-down list. Click OK.

New Method X

System:

| systems |

Create a new method by using the:

(%) Predefined Method:

) Empty Methad

Method Description

A predefined methad for cleaning the tubing and components of
the instrument with &g, NalH, As only one solution can be used
in a System CIP phase, three Spstem CIF phases are ncluded in
the method.

Result:

One Method Settings phase and three System CIP phases show in the
Method Outline pane. Each System CIP phase uses one cleaning solution.

Method Settings

System CIP

v

System CIP

v

System CIP

3 If desired, add additional System CIP phases to the method using the
Phase Library.
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7.6.2 Perform System CIP

310

Step

Action

4

Inthe Phase Properties tab of each of the System CIP phases:

* Enteranote for the first solution (optional).
* Selectvaluesfor Flow rate, Volume per position and Incubation time.

System CIP
Thizs phase uses one solution

Solution note W ater

[] Pause ta manually mave all inlets to the selected solution

Elow rate 10.000) ral/min [0.000 - 25.000]

Wolume per position 20000 ml Incubation time 0.00{  min

* Define the extent of cleaning by checking the check boxes.

Note:

For complete cleaning of the Injection valve, select at least one of the
sample inlets and clean the manual injection port using a syringe (see
Clean the manual injection port of the Injection valve, on page 312).

Binlets Sample inlets ‘Column Position _!\J Outlets
|51 B1 [] Buffer | By-pass Waste
[F182 181
[F1B3 [Fls2
[Fips EE:x]
|F] B5 =4
[F1B8 [F] 85
=l B7 [mse
[s?
[ A1 [T Al (] An [T A1 [ A
Others
System pump sample flow path [T Injestion valve with capillary loop L [ Fraction collector
aning volume Second fraction collector
Mumber of loops
Note:

- The pH electrode and the pH valve are not included in the system CIP.
Referto Section 7.6.7 Clean the pH electrode, on page 324 for instruc-
tions on how to clean the pH electrode.

- Ifthe fraction collector is included, a lower flow rate might need to be
setinthe instruction Fraction collector wash settings.

- Make sure not to exceed the pressure limits for any of the modules that
are part of the flow path during the CIP.
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7.6 Maintenance when required
7.6.2 Perform System CIP

Action

Inthe Method Editor module,

¢ clickthe Save the methodicon

'
or
* select File -Save As
Result:
The Save As dialog opens.
Inthe Save As dialog:

* Selectatarget folder to enable the Save button.
* Type a Name for the method.
* SelectaSystem from the list.

e C(Click .

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

Perform a System CIP

Follow the instructions below to run a System CIP method.

Step

Action

1

AKTA pure User Manual 29119969 AD

Inthe Method Editor module, create a System CIP method according to
theinstructions above.

Connect bypass tubing to all selected column positions and loop positions if
aloopvalveis used.

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

Note:

Note that each phase uses one solution. All inlets selected in one phase
should be immersed in the same cleaning solution.

Inthe System Control module, select the created method and start the
run.
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7.6 Maintenance when required

7.6.2 Perform System CIP

Step

Action

5

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

Clean the manual injection port of the

Injection valve

Follow the instructions below to manually clean the Manual load position of the Injec-

tionvalve.

Step

Action

1

312

Inthe System Control module, select Manual —-Execute Manual Instruc-
tions.

Result:
The Manual instructions dialog opens.

Inthe Manual instructions dialog, select Flowpath —Injection valve, and
select Manual Load. Click Execute.

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

Note:

Do not use a Superloop when cleaning the Injection valve.

Connect tubing to Injection valve port W1, and direct this tubing to a waste
container.
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7.6.2 Perform System CIP

Step Action

5 Fill a syringe with approximately 10 ml of an appropriate cleaning solution
(e.g., NaOH or buffer solution). Connect the syringe to Injection valve port
Syr, and inject the cleaning solution.

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

Clean the pH valve

Follow the instructions below to clean the pH valve. The calibration function is used to
switch the valve position. However, no calibration is performed.

Step Action

1 Connect tubing to pH valve port W3, and direct the other end of this tubing
to awaste container.

2 Unscrew the pH electrode from the pH valve, and replace it with the dummy
electrode.
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7.6 Maintenance when required

7.6.2 Perform System CIP

Step

Action

3

Open the System Control module and select System —Calibrate.
Result:
The Calibration dialog opens.

Calibration - System3 E|
Monitor to calibrate: | ] | Cunent value 5027
Caliration precedure
Prepare for calibration
Calibration far pH electrode buffer 1 Descrption ]
[044] R
“BH’ calibrates the pH electrode with two paint
pH for bulfer 1 calibration, i.e., wing two pH calbration solutiors. 1t
y an akso be used to fil the pH cell with starage
[0-14]
salution since the pH walve is in calibration position.
pH for bulfer 2 For calibration, preferably use pH standard buffers

BH 4 o1 7 a the fist calibration paint and & pH
standard buifer close to the lowsst o highest pH

Last calibrated on: 2008-01-13 10:62:07 +01:00 you need to measure &3 your second point

Calibrated electiode slope; % 92391 Parameters
E “pH for buffer 17
Assymetry potential at pH 7; m 19.05) oH for buffer 2
LT R ST v

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

Press the Prepare for calibration button.

Frepare for calibration

Result:

The pH valve switches to the calibration position.

Fill a syringe with approximately 10 ml of 1 M NaOH. Connect the syringe to
the pH valve port Cal, and inject the solution.

Fill a syringe with distilled water. Connect the syringe to the pH valve port
Cal, and inject the distilled water.

Press the Close button.

Cloze

Result:

The pH valve switches back to the default position and the Calibration
dialog closes. No calibration is performed.
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7.6.3 Perform Column CIP

7.6.3 Perform Column CIP

Maintenance interval

Perform a Column cleaning in place (Column CIP) when required, for example between
runs where different samples are used.

Required material

The following materials are required:

* Appropriate cleaning solutions. Please refer to the instructions for use of the
column.

Introduction

The Column CIP method is used to clean the column after purification runs, to remove
non-specifically bound proteins and to minimize the risk for carry-over between
different purification runs.

WARNING

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

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.

Create a Column CIP method

Follow the instruction below to create a Column CIP method.
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7.6.3 Perform Column CIP

Step Action

1 Inthe Method Editor module,
¢ clickthe New Methodicon

or
* select File ~New Method.
Result:
The New Method dialog opens.

2 Inthe New Method dialog, select System and then Predefined Method
and Column CIP.Click OK.
New Method 3
Systen:
Systemb v

Create & new method by using the:

(& Predefined Method

Column CIP

© Emply Methad

Method Description

& predefined method for cleaning a column. Flow rates,
incubation fimes and used solutians are defined. By adding extra
stes, different preparations can be pefarmed after each ather.
Suggssted steps can be obtained

Result:

One Method Settings phase and one Column CIP phase will be displayed
inthe Method Outline pane.

3 Inthe Phase Properties tab of the Method Settings phase, select
Column type and Column position.
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Step

7 Maintenance
7.6 Maintenance when required
7.6.3 Perform Column CIP

Action

6
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Inthe Phase Properties tab of the Column CIP phase:

* Click Add Step to add astep.
* Selectthe step and click Remove Step to remove a step.

* Toenteravalue, select the cell and enter or select a new value.

Column CIP

o N Flow Rate Incubation
CIP solution note | et | Iniet | B0 | Lineor | e 0281 | gl puler time:
— gracient | wystem ml/min rection [min)
1 a1l B1 oo [ 1.00 1000 Downflow  Dubwaste 000
[ Add Step ] [ Remove Step ] l Restore ] [ Get Suaggested Steps ]

Inthe Phase Properties tab of the Column CIP phase, click the Get
Suggested Steps button to get a suggested procedure for the selected
column type. Note that this function is not available for all column types.

Result:

Suggested cleaning steps for the selected column type are displayed.

1 2 Wi Al B1 om [ 200 2500 Downflow  Outiwaste 0o
2 1M MaOH o B oo [ 400 2500 Downflow  Outhaste 000
3 |2MMNaCl A1 B non [ 200 2500 Downflow  Duth/aste 000
4 [Wiater A1 Bl non O 200 2500 Downflow  Duthasts 000
6 | Equiibration/storage ... A1 B1 0.00 O 4.00 2500 Down flow Out'waste 0.00

If several cleaning solutions are used, change settings for Inlet A and/or
Inlet B.Select one inlet for each solution. If Inlet B is used, remember to edit
the values in the %B column.

o somon e | "oy SR o 2D g | O

1 ;iikmwnanc'\' . B1 oo [ 200 2500 Downflow  Dutwaste 0.00

2 1M NalH TR ool [ 4.00 2500 Downflow  Outwaste 0.00

3 2M NaCl Al B oo [ 2.00 2500 Downflow  Outwaste 0.00

4 wiater A3 B1 om0 2.00 2500 Downflow  Dubwaste 000

5 Equilibration/starage A4 B1 Q0o O 4.00 2500 Doawn flow Outiwfaste 0.00
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7.6.3 Perform Column CIP

Step Action

7 Inthe Method Editor module,

e clickthe Save the methodicon

'
or
* select File ~Save As
Result:
The Save As dialog opens.
8 Inthe Save As dialog:

* Selectatarget folder to enable the Save button.
* Type a Name for the method.

* SelectaSystemfromthelist.

* Clickthe Save button.

Result:

The created method is saved in the selected folder.

Perform a Column CIP

Follow the instructions below to run a Column CIP method.

Step Action

1 Inthe Method Editor module, create a Column CIP method according to
theinstruction above.

2 Prepare cleaning solutions and immerse the selected inlets in the solutions.

3 Connect the column to the selected column position.

4 Inthe System Control module, select the created method and start the
run.
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7.6.4 Clean Fraction collector F9-C

7.6.4 Clean Fraction collector F9-C

Maintenance interval

Clean the Fraction collector when required, for example if liquid has been spilled in the
Fraction collector chamber. The internal tubing of the fraction collector may need to be
replaced for maintenance or for process purposes. Information on how and when to
replace the internal tubing can be found in the AKTA pure User manual.

Required material
The following materials are required:
* Wash bottle
* Water or 20% ethanol
¢ Cloth

Instruction

Follow the instruction below to clean the interior of the Fraction collector. The loca-
tions of the components of the fraction collector are shown in Section 3.2.2 Fraction
collector F9-Cillustrations, on page 106.

Step Action

1 Perform afraction collector wash:

In System Control, select Manual ~Execute Manual Instructions
—Fraction collection —Fraction collector wash. Click Execute.

NOTICE
c * Ifnocolumnvalveis used, make sure toreplace any

columns in the flow path with tubing before a fraction
collector wash is performed.

* Lower the flow for the fraction collector washin the
instruction Fraction collector wash settings if the
system back pressure is elevated during the wash.

* Make sure not to exceed the pressure limits for any of
the modules that are part of the flow path.

2 In System Control, select Manual ~Execute Manual Instructions
—Fraction collection —Frac cleaning position . Click Execute.

Result:

The Dispenser head moves to cleaning position, and the Instrument display
states System pause.
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7.6.4 Clean Fraction collector F9-C

Step Action

3 Open the door of the fraction collector and remove the rack

4 Wash the Cassette tray or rack and the Cassettes (if applicable), with water
and a mild cleaning agent.

5 Lift off the Waste funnel and wash it with water and a mild cleaning agent.
Refit the Waste funnel.
6 Wipe off the interior of the fraction collector using a damp cloth. Wipe off

stains using a mild cleaning agent or 20% ethanol.

7 Wipe off the Dispenser head and its diode windows (the Drop sync sensor
and the Type code reader) using a wash bottle with water or 20% ethanol
and a cloth.

8 Let the fraction collector dry completely before starting a run.

9 Close the door of the fraction collector.

Result:

Automatic scanning is performed.

10 In the System Control module, press the Endicon in the toolbar.
Result:

The Dispenser head moves to home position.
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7.6.5 Clean Fraction collector F9-R

7.6.5 Clean Fraction collector F9-R

Maintenance interval

Clean the Fraction collector when required, for example in case of liquid spill.

Required material

The following materials are required:

* Wateror20% ethanol
¢ Cloth

Clean the instrument

Follow the instructions below to clean the instrument externally.

Step Action

1 Checkthatnorunisin progress.
2 Switch off the instrument.
3 Wipe the surface with a damp cloth. Wipe off stains using a mild cleaning

agent or 20% ethanol. Wipe off any excess.

4 Let the Fraction collector F9-R dry completely before restart.

Clean DropSync sensor

Clean the drop sensor photocell located above the tube sensor (see Front view illustra-
tion, on page 117)with adamp cloth.
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7.6.6 Storage ofthe pH electrode

7.6.6 Storage of the pH electrode

Maintenance interval

When pH monitoring is not used, the pH electrode can be st

ored in storage solution

inside the pH flow cell. If pH monitoring is not used for a week or longer, inject new
storage solutioninto the pH flow cell or replace the pH electrode with the dummy elec-

trode that was installed in the pH valve on delivery.

Required material
The following materials are required:

* Syringe, 25to30ml

* Storage solution (1:1 mixture of standard buffer, pH 4,and 1 M KNO3)

Instruction

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

performed.

Step Action

1 Inthe System Control module, on the System menu click Calibrate.

Result: The Calibration dialog opens.

Calibration - System3 E|
Moritor to calbrate: | Cunent value 6027
Calibration procedure
Prepare for calibration
Calibration for pH electrade buffer 1 Description ~
0
10141 “PH’ calibrates the pH electrode with two point
PH for bulfer 1 calibration, i.e.. using two pH calibration solutions. [t
[0-14] can ako be used to fil the pH cell with starage
solution since the pH walve is in calibration position
pH for bulfer 2 For calibration, preferably use pH standard buffers
pH 4 or 7 a3 the first calibration point and a pH
standard buffer close to the lowest or highest pH
Last calibrated on: 20080113 10:62:07 +01:00 you need to measure 53 your second point
Calibrated electiode slope: 2 52,391 Parameters
3 . “oH for buffer 1
Assymetry potential at pH 7; mi 19,05 T fo baffor
LSO J R b
2 Inthe Calibration dialog, click pH on the Monitor to calibrate drop-down
list.
3 Click Prepare for Calculation.
Result:

The pH valve switches to the calibration position.
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7 Maintenance
7.6 Maintenance when required
7.6.6 Storage ofthe pHelectrode

Action

Prepare at least 10 ml storage solution by mixing equal volumes of a
standard buffer, pH 4, and a 1 M Potassium Nitrate (KNO3) solution.

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

Click Close.
Result:

The pH valve switches back to the default position and the Calibration
dialog closes. No calibration is performed.
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7.6.7 Cleanthe pH electrode

7.6.7 Clean the pH electrode

Maintenance interval

Clean the pH electrode when required. The pH electrode can be cleaned either when it
isinstalled in the pH valve or when it has been removed. The pH electrode has a limited
longevity and should be replaced every six months or when the response time is slow,
see Section 7.5.2 Replace the pH electrode, on page 304. After cleaning has been
performed, re-calibrate the pH monitor, see Section 7.7.1 Calibrate the pH monitor, on
page 334.

Required material

The following materials are required:

* Syringe, 25-30 ml

¢ Distilled water

* 0.1MHCland 0.1 MNaOH
or

* Liquid detergent
or

* 1% pepsinsolutionin 0.1 M HCI
or

* TMKNO;

Cleaning agents

Clean the pH electrode using one of the following procedures:

Salt deposits

Dissolve the deposits by immersing the electrode for a five minute period in each of the
following solutions:

* 0.1MHCI
* 0.1MNaOH
* 0.1TMHCI

Rinse the electrode tip in distilled water between each solution.

Oil or grease films

Wash the electrode tip in liquid detergent and water. If the films are known to be
solublein a particular organic solvent, wash with this solvent. Rinse the electrode tip in
distilled water.
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Protein deposits

Dissolve the deposit by immersing the electrode in a solution of 1% pepsinin 0.1 M HCI
for five minutes, followed by thorough rinsing with distilled water.

If these procedures fail to rejuvenate the electrode, try the following procedure.

Note: This procedure can be performed only when the pH electrode is not installed
inthe pH valve.

Step Action

1 Heat a 1 M KNO3 solution to 60°C-80°C.

2 Place the electrode tip in the heated KNO3 solution.

3 Allow the electrode to cool whileimmersed in the KNO3 solution before re-
testing.

If these steps fail to improve the electrode, replace the electrode, see Section 7.5.2
Replace the pH electrode, on page 304.

Clean a pH electrode installed in the

pH valve

Follow the instructions below to clean a pH electrode installed in the pH valve. The cali-
bration function is used to switch the position of the pH valve. However, no calibration
is performed.

Step Action

1 Open the System Control module and select System —Calibrate.
Result:
The Calibration dialog opens.

Calibration - System3 &

Moritor o caibrete | | Curert vae G027

Caibration prossdure

Prepare for calbration

Calibration for pH electrode buffer 1 Desciiption -~
014 v

‘PH” calbrates the pH slectrod with twa point
pH for bufer 1 calibration, i.e., using two pH calibration solutions. It
18 can also be used to fil the pH cell with storage
sclution since the pH valve is in caliration position.
pH for buffer 2 For calbration. preferably use pH standard bulfers
pH 4 or 7 as the fist calibration point and a pH
standard buffer close to the lowest or highest pH

Last calibrated on: 2003-01-13 10:52:07 +01:00 vou need bo measure a5 pour second paint
Calibrated electrode slope: % 9239 Parameters
“pH for buffer 17
Assymetry potential st pH 7; mb -19.05 'SH ’g; h:ﬂg >
M ebmile d e ki b
2 Set Monitor to calibrate by selecting pH from the list.
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7.6.7 Cleanthe pH electrode

326

Step Action
3 Press the Prepare for calibration button.
Prepare for calibration
Result:
The pH valve switches to the calibration position.

4 Fill a syringe with approximately 10 ml of chosen cleaning solution. Connect
the syringe to the pH valve port Cal. Inject the liquid and wait for 5 minutes.
Disconnect the syringe.

5 If several cleaning solutions are to be used, repeat step 4 with distilled water
and then with the next solution.

6 Asthe last step in the cleaning procedure:
¢ Fillasyringe with distilled water.

* Connectthe syringe to the pH valve port Cal.
* Injectthewater.
* Disconnect the syringe.
7 Press the Close button.
Result:

The pH valve switches back to the default position and the Calibration
dialog closes. No calibration is performed.
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7.6.8 Clean the pump head check valves

Maintenance interval

Clean the check valves when required, for example if solids in the check valve cause
irregular or low flow. The cleaning procedure is the same for the system pumps and the
sample pump.

Required material

The following materials are required:

Instruction

Adjustable wrench
Methanol

Distilled water
Ultrasonic bath

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

Step Action

1

2

Switch off the instrument.

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

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

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

5 Unscrew the two white plastic screws located below each pump head. Pull
the plastic connectors to the sides to release the inlet manifold.
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7.6 Maintenance when required
7.6.8 Cleanthe pump head checkvalves

Action

7

10

CAUTION

Hazardous substances. When using hazardous chem-
ical 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, mainte-
nance and decommissioning of the equipment.

Immerse the valves completely in methanol and place them in an ultrasonic
bath for a few minutes. Repeat the ultrasonic bath with deionized water.

Refit the check valves.

Tighten the nut until fully finger-tight and then use the adjustable wrench to
tighten a further 90 degrees.

Refit the inlet manifold and reconnect the tubing to the pump head.
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7.6.9 Wipe off excess oil from the pump head

7.6.9 Wipe off excess oil from the pump head

Maintenance interval

During the first months of use it is normal that excess oil leaks out of the drain hole
below the System pump. The function of the pump is not in any way affected by this.

Required material
The following materials are required:

¢ Cloth
* Mild cleaning agent or 20% ethanol

Instruction

Follow the instructions below to clean the System pumps externally.

Step Action

1 Checkthatnorunisin progress.
2 Switch off the instrument.
3 Wipe off the excess oil from the pump head with a damp cloth. Wipe off

stains using a mild cleaning agent or 20% ethanol.

4 Let the pump dry completely before using the instrument.
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7.6.10 Cleanthe Conductivity flow cell

Maintenance interval

Clean the Conductivity flow cell when required.

Required material

The following materials are required:

Instruction

Luer connector
Waste container
Syringe, 25-30 ml
1MNaOH
Distilled water

Follow the instruction below to clean the flow cell of the Conductivity monitor.

Step Action

1

Disconnect the fingertight connector and the piece of tubing from the top of
the Conductivity monitor, and attach a Luer connector.

Disconnect the piece of tubing from the bottom of the Conductivity monitor,
and connect a piece of waste tubing to the Conductivity monitor. Place the
waste tubing in a waste container.
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7.6.10 Clean the Conductivity flow cell

Step Action

3 Fill a syringe with distilled water, and connect the syringe to the Luer
connector.

4 Squirt distilled water through the Conductivity flow cell in small amounts.
Disconnect the syringe.

5 Filla syringe with 1 M NaOH, and connect the syringe to the Luer connector.
6 Squirt 1 M NaOH through the Conductivity flow cell about five times.

7 Leave the liquid in the flow cell for at least 15 minutes.

8 Fill a syringe with distilled water. Connect the syringe to the Luer connector.
9 Inject the distilled water into the Conductivity flow cell to rinse the flow cell.

Disconnect the syringe.

10 Disconnect the Luer connector from the top of the Conductivity flow cell,
and reconnect the fingertight connector with tubing.
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7.7  Calibration procedures

Introduction

This section provides instructions for calibration procedures that can be performed
using the System Control module in UNICORN software.

In this section
Section See page
7.7.1  Calibrate the pH monitor 334
7.7.2 Calibrate the pressure monitors 336
7.7.3 Calibrate the Conductivity monitor 339
7.7.4 Calibrate the UV monitors 344
Menu command in UNICORN

Open the System Control module and select System —Calibrate to open the Cali-
bration dialog.
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7.7.1 Calibrate the pH monitor

7.7.1 Calibrate the pH monitor

Maintenance interval

Calibrate the pH monitor once a day, when the pH electrode has been replaced, or if the
ambient temperature has changed by more than + 5°C.

Required material

Use two pH calibration buffers with a difference of at least one pH unit. Preferably use a
pH standard buffer, pH 4 or pH 7, as the first calibration point, and a pH standard buffer
close to the lowest or highest pH you need to measure as your second point. Allow the
buffers to equilibrate to ambient temperature before use.

Instruction

CAUTION

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

Follow the instructions below to calibrate the pH monitor.

Step Action

1 Inthe Calibration dialog, select pH from the Monitor to calibrate drop-
down list.
2 Clickthe Prepare for calibration button.

Frepare for calibration

Result:

The pH valve switches to the calibration position.

3 Enter the pH of the first pH standard buffer in the pH for buffer 1 field.
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7 Maintenance
7.7 Calibration procedures
7.7.1 Calibrate the pH monitor

Action

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

When the Current value is stable, click the Calibrate button.

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

Enter the pH of the second pH standard buffer in the pH for buffer 2 field.
Repeat steps 4-6 using the second pH standard buffer.

Result:

The calibration date and time are displayed in the dialog, along with values
for Calibrated electrode slope and Asymmetry potentialat pH 7.

Isthe Calibrated electrode slope > 80% and the Asymmetry potential
atpH 7 inside the interval £ 60 mV?

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

Cloge

* IfNo:Cleanthe pH electrode and repeat the calibration procedure. If this
does not help, replace the electrode.
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7.7 Calibration procedures

7.7.2 Calibrate the pressure monitors

7.7.2 Calibrate the pressure monitors

Maintenance interval

AKTA pure can have up to four pressure monitors: System pump pressure monitor,
Sample pump pressure monitor, Pre-column pressure monitor and Post-column pres-
sure monitor. Check the pressure monitors every week, or when the the ambient
temperature has changed by more than + 5°C. Calibrate the monitor if the zero pres-
surereadingis outside the range + 0.02 MPa.

Check the monitors

Follow the instructions below to check the pressure monitors. The procedure is the
same for each monitor.

Step

Action

1

Disconnect the relevant tubing from the pressure monitor to obtain zero-
pressure, see table Tubing and pressures, on page 337.

Click the Customize icon to open the Customize dialog. In the Customize
dialog, under the Run Data Groups tab, select the relevant pressure to
display, see table Tubing and pressures, on page 337.Click OKto close the
Customize dialog.

Inthe Run Data pane in the System Control module, check what pressure
is displayed.

If the zero pressure reading is outside the range + 0.02 MPa, calibrate the
pressure monitor according to the instruction below.

Calibrate the monitors

Follow the instructions below to calibrate any of the pressure monitors.

Step

Action

1

Disconnect the relevant tubing from the pressure monitor, see table Tubing
and pressures, on page 337.

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

Clickthe Reset pressure button.

Result:

The atmospheric pressure is defined as zero. The date and time of the most

recent calibration, and the current pressure value are displayed.

Reconnect the tubing to the pressure monitor.

336
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7.7.2 Calibrate the pressure monitors

Tubing and pressures

The table below shows the tubing to disconnect when checking and calibrating the
pressure monitors. The UNICORN names of the pressures measured by the monitors
are also shown.

Pressure Tubing to disconnect Pressurein
monitor UNICORN
System Tubing from the System pump pressure monitor System
pump pressure
pressure i

monitor

Sample Sample
pump pressure
pressure

monitor
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7.7 Calibration procedures
7.7.2 Calibrate the pressure monitors

Pressure Tubing to disconnect Pressurein
monitor UNICORN
Pre- Tubing to Column valve portIn (V9-C, VOH-C or V9- PreCpres-
column C2,V9H-C2). sure
pressure

monitor

Post- Tubing to Column valve port Out (V9-C, VOH-C or PostC
column V9-C2,V9H-C2). pressure
pressure

monitor
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7.7 Calibration procedures
7.7.3 Calibrate the Conductivity monitor

7.7.3 Calibrate the Conductivity monitor

Introduction
Two types of calibrations can be performed:
* Conductivity monitor-factory calibration: Restores the conductivity cell
constant to the factory default value.

* Conductivity monitor - user calibration: Calibrates the conductivity cell
constant.

Maintenance interval
Recommended maintenance intervals for the two types of calibrations:
* Conductivity monitor-factory calibration: Perform calibration to override an
incorrect user calibration.

* Conductivity monitor - user calibration: The conductivity cell is factory cali-
brated, and should not require recalibration under normal usage. Perform calibra-
tion when the signal is unstable or you suspect that it is incorrect. It is also recom-
mended to recalibrate the Conductivity monitor after cleaning.

Conductivity monitor -factory
calibration

Follow the instruction below to restore the conductivity cell constant to the factory
default value.

Step Action

1 Inthe Calibration dialog, select Conductivity monitor -factory calibra-
tion from the Monitor to calibrate drop-down list.

Result:

The time for the new calibration and the current value are displayed.

2 Click Restore.
Result:

The conductivity cell constant is restored to the factory default value. The
conductivity cell constantis written on the packaging of the Conductivity
monitor.

Conductivity monitor - user
calibration

Follow the instruction below to calibrate the Conductivity flow cell constant.
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7.7 Calibration procedures

7.7.3 Calibrate the Conductivity monitor

Step

Action

1

2

340

Make sure that the instrument has been switched on for at least one hour.

Inthe System Control module, select System —Settings.

Result:

The System Settings dialog opens.

Inthe System Settings dialog, select Conductivity and Cond temp
compensation.Set the Compensation factorto 0%, and click OK.

System Settings - System 1

Instructions:

uy
= Conductivity

Alarm conductivity
Relative scalz cond
Cond tem i
Pressure alarms
Fraction collection
Tubing and Delay volumes
Wash settings
Watch parameters
Advanced
Data collection

for Cand temp compensation
Compensation factar [00-39.9]
S %
Reference temperature [0.0-40.0]
25.0/2C
[ Set Parameters To Strategy Default Values ]

Wash the whole flow path and fill it with deionized water using a suitable
inlet and the System pump, until the conductivity value reaches 0.00 mS/cm.
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7 Maintenance
7.7 Calibration procedures
7.7.3 Calibrate the Conductivity monitor

Action
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Connect the tubing (labelled 3) from the system pump pressure monitor
directly to the conductivity cell inlet, by-passing the Mixer, Injection valve,
Columnvalve and UV-monitor, see image below. Ensure that the Flow
restrictorisinline.

r
-

Prime and purge the inlet used in step 4 with the 1.00 M NaCl calibration
solution. Fill the conductivity cell with the calibration solution at 1 ml/min.
Pumpin atleast 15 ml of the calibration solution and wait until the conduc-
tivity signal and the temperature have stabilized before continuing the cali-
bration.See Section 5.4.1 System pumps, on page 180.

Under continuous flow, read the current Conductivity temperature from
Run Data with an accuracy of one decimal place.

Inthe Calibration dialog, select Conductivity monitor - user calibration
from the Monitor to calibrate drop-down list.

Inthe Run Data pane of System Control, read the current Cond temp.
Tip:

If Cond temp is not showing, click the Customize icon. In the Customize
dialog, under the Run Data Groups tab, select to view Cond temp.
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7.7.3 Calibrate the Conductivity monitor

Step Action

10 Inthe Calibration dialog, enter the theoretical conductivity value at the
current conductivity temperature in the Enter theoretical conductivity
value inputfield.

* Ifacertified conductivity standard solution is used, use the supplied
theoretical conductivity value.
* Ifamanually prepared 1.00 M NaCl calibration solution is used, see the
graph for conductivity value at the current temperature Graph for
conductivity value, on page 342.
11 Inthe Calibration dialog, click Calibrate.
Result:

The new conductivity cell constant is displayed in the Conductivity cell 1
constant/cm box. The new constant should normally be 40 + 10cm™. The
date and time for the calibration are also displayed.

12 Inthe System Control toolbar, click the Endicon to end the run.

13 Inthe System Settings dialog, select Conductivity: Cond temp
compensation and set the Compensation factor back to desired value,
default 2.0%. Click OK.

Note:
When using NaCl, the optimal compensation factor is 2.1%.

Graph for conductivity value

The graph below shows the conductivity value at the current temperature when 1.00 M
NaCl calibration solution is used.
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7.7.3 Calibrate the Conductivity monitor

Conductivity of 1.00 M NaCl at 20-30°C
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7.7.4 Calibrate the UV monitors

7.7.4 Calibrate the UV monitors

Automatic calibration of the UV
monitor U9-M

The wavelength is automatically calibrated every time the instrument is switched on. If
theinstrument has been switched on for a couple of days, and the ambient tempera-
ture and/or the humidity has changed, restart the instrument using the power switch
to calibrate the UV monitor.

Calibration of the UV monitor U9-L
flow cell length

The path length in the UV flow cell or the UV 2nd flow cell might differ from the nominal
length, which leads to incorrect results in the calculation of protein concentration in
the eluate. To achive normalized absorbance, the path length in the UV flow cell or the
UV 2nd flow cell must be calibrated. The calibration procedure that is described below
is the same for both UV flow cell and the UV 2nd flow cell, unless otherwise stated.

Note: The flow cell path length must be registered or updated in UNICORN, when
the flow cell is replaced.

Equipment needed

To perform the calibration, a calibration kit containing test solutions, syringes and
accessories is needed. A specified kit is available for each cell length.

IfusingaUVflowcell Thenuse calibration kit...

with the theoretical

pathlength...

2mm UV-900 2 mm calibration kit (Product Code 18632402)
5mm UV-900 5 mm calibration kit (Product Code 18632404)

To calculate the real path length of the UV flow cell, use the following software:

e UV-900 cell calibration Excel-file (Product Code 18632406)

Prepare for calibration

Follow the instructions below to prepare for the calibration of the UV monitor U9-L.

Step Action

1 Ensure that the flow restrictor isinline in the flow path after the UV flow cell.

2 Mount the union Luer female/1/16" male, included in the test kit, in the
upper inlet of the UV flow cell.
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7.7.4 Calibrate the UV monitors

Step Action

3 Open the software UV-900 cell calibration Excel-file.

4 The solution bottles are labelled with the concentration value and the refer-
ence absorbance value for each solution. Enter the concentrations of the
solutions in ascending order into the column UV Test kit Concentration
(mg/I). Enter the corresponding absorbance values into the column UV Test
kit Absorbance (AU/cm).

Perform the calibration

Follow the instructions below to calibrate UV monitor U9-L and UV monitor U9-L, 2nd.

Step

Action

1
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Inthe System Control module, select Manual ~Execute Manual Instruc-
tions.

Inthe Manual Instructions dialog:

* Select Pumps —System flow and set the Flow rate to 0.0 ml/min.
* Click Execute.

Result:

The absorbance can now be monitored.

Fill one of the supplied syringes with 1.5-2 ml of the first solution (0 mg/l).
Ensure that there are no air bubbles in the syringe.
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7.7.4 Calibrate the UV monitors

346

Step Action

3 Fit the syringe in the union Luer connector and inject the solution. DO NOT
remove the syringe.
=
Note:
Air trapped in the UV cell causes inaccurate measurements. To avoid intro-
ducing air into the UV cell, gently fill the union Luer up to the edge with test
solution that is to be introduced, using the syringe. Then insert the syringe
into the union Luer.

4 Wait until the monitored absorbance value has stabilized.

5 Inthe Manual Instructions dialog:
For UV monitor U9-L:
* Select Monitors ~Auto zero UV
* Click Execute.
For UV monitor U9-L, 2nd:
* Select Monitors —»Auto zero UV 2nd
* Click Execute.
Result:
The UV absorbance is set to zero.

6 Remove the syringe.

7 Repeat the injections with the remaining four test solutions in increasing
concentration order. Use a new syringe for each solution.

8 After each injection, wait for a stable absorbance value. Note the measured

absorbance values for each solution.
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7 Maintenance
7.7 Calibration procedures
7.7.4 Calibrate the UV monitors

Action

10

Enter the measured absorbance values into the table in the column UV-900

Absorbance (AU).
Note:
The values should be converted from mAU to AU.

When all absorbance values have been entered into the table, the real UV
flow cell path length is shown at the bottom of the table.

Note:

The regression coefficient R2 should be larger than 0.999. If this is not the
case, one or more measured values are faulty.

Update the cell path length

Follow the instructions below to define the UV cell path length or the UV 2nd cell
pathlength. The flow cell path length should be updated when the flow cell has been
replaced or calibrated.

Step

Action

1

2

Inthe System Control module, select System —Calibration.

Inthe Calibration dialog, select
* UVcellpathlength
or

* UV2ndcellpathlength

from the Monitor to calibrate drop-down list.

Enter the nominal flow cell path length in the Nominal length input field
and click Set.

* Ifacalibration has been performed: enter the calculated flow cell path
length, obtained in the calibration procedure, in the Real length input
field and click Set.

* Ifnocalibration has been performed: enter the nominal flow cell path
length in the Real length input field and click Set.

Result:
The UV flow cell path length is updated.
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7.8 Replacement procedures

Introduction

In this sectio

348

This section gives instructions for the replacement procedures to be performed by the
user of AKTA pure.

WARNING

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

n

Section See page
7.8.1 Replace tubing and connectors 349
7.8.2 Replaceinternal tubing in Fraction collector F9-C 351
7.8.3 Replacethe Mixer 355
7.8.4 Replacethe O-ringinside the Mixer 356
7.8.5 Replacethe UV monitor U9-M flow cell 358
7.8.6 Replace the UV monitor U9-L flow cell 361
7.8.7 Replace Flow restrictor 363
7.8.8 Replacetheinletfilters 364
7.8.9 Replacethe pumphead checkvalves 365
7.8.10 Replace pump piston seals of Pump P9 or P9H 368
7.8.11 Replace pump piston seals of Pump P9-S 377
7.8.12 Replace pump pistons 385
7.8.13 Replace pump rinsing system tubing 386
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7 Maintenance
7.8 Replacement procedures
7.8.1 Replace tubing and connectors

7.8.1 Replace tubing and connectors

Maintenance interval

Replace tubing and connectors when required, for example when a tubing has clogged
or has been bent so that the flow is stopped.

Required material
The following material are required:

* Tubing and connectors
¢ Tubing cutter
* Fingertightwrench

Instruction

Follow the instruction below to replace tubing and connectors.

Step Action

1 Make sure that norunisin progress on the instrument.
2 Unscrew the connectors, and disconnect the tubing.
3 If the tubing has labels, remove the labels to be used with the new tubing

later. Discard the tubing and connectors.

AKTA pure User Manual 29119969 AD 349



7 Maintenance
7.8 Replacement procedures
7.8.1 Replace tubing and connectors

Step Action

4 Cut the new tubing to the same length as the old tubing. Use a tubing cutter
togetastraightangle cut.

CAUTION

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

Note:

When replacing system tubing, use the original inner diameter and length to
ensure that the correct delay volumes are maintained. Inlet and outlet tubing
may be shortened if required.

5 Put the old labels on the new tubing.

6 Mount the connectors on the tubing.
For fingertight connectors:
¢ Slide the connector onto the tubing.
For tubing connectors 1/8"

¢ Slide the connector onto the tubing.
* Slide the ferrule onto the tubing with the thick end towards the end of the
tubing.

7 Insert the tubing with connector into the port. Make sure to insert the tubing
all the way into the bottom of the port.

8 Tighten the connector fully. For areas difficult to access, use the fingertight
wrench included in the accessory kit.
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7.8.2 Replaceinternal tubingin Fraction collector F9-C

7.8.2 Replace internal tubing in Fraction collector F9-C

Maintenance interval

Replace tubing and connectors when required, for example when the tubing has
clogged or has been bent so that the flow is stopped.

Required material

The following material are required:

* Tubing and connectors
* Tubing cutter
* Fingertightwrench

Instructions

Follow the instructions below to replace tubing and connectors. See Section 3.2.2 Frac-
tion collector F9-C illustrations, on page 106 for the locations of the components of the
fraction collector.

Step Action

1 Switch off the power to the fraction collector by switching off power to the
AKTA pure instrument.

2 Remove the connector for the internal tubing that is attached to theinlet
port:

* Unscrew the connector fromtheinlet port.

* Remove the connector from the tubing.
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7.8.2 Replaceinternal tubingin Fraction collector F9-C

Step Action

3 Remove the tubing connector from the dispenser head:

* Openthefraction collector and gently move the fractionation arm
forward.

* Unscrew the connector from the dispenser head and remove the tubing.

* Gently move the fractionation arm all the way back.
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7.8 Replacement procedures
7.8.2 Replaceinternal tubingin Fraction collector F9-C

Step Action

4 Cut the new tubing to the same length as the old tubing. Use a tubing cutter
togetastraight angle cut.

CAUTION

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

Note:
Use tubing with the original inner diameter and length to ensure that the
correct delay volume is maintained.

5 Attach the new tubing to the inlet port:

* Thread the tubing from the interior of the fraction collector to the inlet
port.
* Slide thefingertight connector onto the tubing.

* Insertthe tubing with connectorinto the port. Make sure to insert the
tubing all the way into the bottom of the port.

* Tighten the connector fully.

6 Thread the tubing into the fraction collector and through the tubing guide in
the ceiling of the fractionation chamber.
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7.8.2 Replaceinternal tubingin Fraction collector F9-C

Step Action

7 Position the new tubing:

* Gently move the fractionation arm forward while holding the tubing.
* Thread the tubing through the second tubing guide.

L

8 Attach the new tubing to the dispenser head:

¢ Slide the fingertight connector onto the tubing.

* Insertthe tubing with connector into the port. Make sure to insert the
tubing all the way into the bottom of the port.

¢ Tighten the connector fully.

9 Make sure that the tubing not is twisted or bent and that it does not dip
downwards.
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7.8.3 Replace the Mixer

7.8.3 Replace the Mixer

Maintenance interval

Replace the Mixer when a different Mixer chamber is desired, or when the Mixer is
damaged.

Required material
The following is required:

* Mixer

Instruction

Follow the instruction below to change the Mixer.

Step Action

1 Disconnect the tubing from the top and bottom of the Mixer.

al

2 Pull the Mixer away from the instrument.

3 Attach the new Mixer.

4 Reconnect the tubing to the top and bottom of the new Mixer.
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7.8.4 Replace the O-ringinside the Mixer

7.8.4 Replace the O-ring inside the Mixer

Maintenance interval
Replace the O-ring inside the Mixer ifit isdamaged.

Required material
One of the following O-rings are required:
* 0-ring 13.1x 1.6 mm (for Mixer chambers 0.6, 1.4,and 5 ml)

* 0-ring 13.1 x 1.6 mm (highly resistant, for use when the system is exposed to
organic solvents or high concentrations of organic acids such as acetic acid or
formic acid for longer periods of time).

* 0-ring 22.1 x 1.6 mm (for Mixer chamber 15 ml)

Instruction

Follow the instruction below to replace the O-ring inside the Mixer.

Tip: Use a forceps and gloves during the replacement procedure to avoid
contaminating the Mixer components.

Step Action

1 Loosen the top section of the Mixer.

2 Unscrew the top section of the Mixer and pull apart the Mixer in two halves.
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7.8 Replacement procedures
7.8.4 Replace the O-ring inside the Mixer

Step Action

3 Remove the outer locking O-ring from the top section.

4 Lift up the top section of the Mixer and pull away the old O-ring inside.

(
\
5 Wet the new O-ring with 20% ethanol and fititin position. Make sure that

the inlinefilteris still in position.

6 Reassemble the Mixer components and, while holding the Mixer upright,
screw the top section back onto the Mixer.
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7.8.5 Replace the UV monitor U9-M flow cell

7.8.5 Replace the UV monitor U9-M flow cell

Maintenance interval

Replace the UV flow cell when it is desired to use a flow cell with a different path length,
orifthe cell isdamaged. Clean the optical fiber connectors if they have accidentally
been touched.

Required materials

The following materials are required:

For replacement of flow cell

e UVflowcell

For cleaning of the optical fiber
connectors

* lenspaper
* |sopropanol

Replace the flow cell

CAUTION

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

Follow the instruction to replace the UV flow cell.

Step Action

1 Switch off the instrument.

2 Disconnect the tubing from the UV flow cell.
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Step

7 Maintenance
7.8 Replacement procedures
7.8.5 Replace the UV monitor U9-M flow cell

Action

3
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Push the latch on the UV detector to disconnect the detector.

Note:
While the UV detector is disconnected, the UV lamp becomes inoperable so
no UV light can be emitted from the instrument.

Pull off the detector and the flow cell from the monochromator. Be careful
not to damage the UV flow cell.

Note:

Make sure that the flow cell does not come into contact with any liquid, and
that no liquid enters the UV detector or monochromator.

Note:

While the UV detector is disconnected, protect the fiber connectors from
dust or other impurities by mounting the rubber protective caps onto them.

Note:

Do not touch the optical fiber connectors as this will result in poor monitor
performance. If you accidentally touch the optical fiber connectors, clean
them according to Clean the optical fiber connectors, on page 360.

Pull off the UV flow cell from the detector.
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7.8.5 Replace the UV monitor U9-M flow cell

Step Action

6 Pull off the black protective caps from the new UV flow cell, and connect the
new UV flow cell to the detector.

7 Connect the detector, with the new flow cell connected, to the monochro-
mator. Pull the latch upwards to fasten the detector.

8 Connect the tubing to the new flow cell.
9 Switch on the instrument.
Result:

The flow cell path length is automatically recognized by the monitor when a
new flow cell is connected.

Clean the optical fiber connectors

Follow the instruction to clean the optical fiber connectors.

WARNING

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

Step Action

1 Wipe the optical fiber connectors with isopropanol on lens paper.

2 Wipe the optical fiber connectors dry with lens paper.
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7.8.6 Replace the UV monitor U9-L flow cell

7.8.6 Replace the UV monitor U9-L flow cell

Maintenance interval

Replace the UV flow cell when it is desired to use a flow cell with a different path length,
orifthe cellis damaged.

Required material

e UVflowcell

Replace the flow cell

CAUTION

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

Follow the instruction below to replace the UV flow cell.

Step Action

1 Switch off the instrument.
2 Disconnect the tubing from the UV flow cell.
3 Unscrew the knurled wheel at the bottom of the UV monitor (1). Press the

wheel upwards to release the flow cell (2).
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7.8 Replacement procedures

7.8.6 Replacethe UV monitor U9-L flow cell

Step

Action

4

Pull the flow cell upwards out of the monitor. Hold the flow cell by the top
part with the O-ring: do not touch the optical surfaces of the flow cell.

|

Note:

Make sure that the flow cell does not come into contact with any liquid, and
that no liquid enters the monitor.

Insert a new flow cell into the monitor.

Tighten the knurled wheel firmly.

Connect the tubing to the new flow cell.

Switch on the instrument and log on to UNICORN.

Update the UV flow cell path length in the Calibrate dialog, in System
Control.
Note:
The flow path cell length can be:
* updated with the nominal value, see Update the cell path length, on page
347 to set the nominal flow cell path length
or

* calibrated and updated with the calculated value, see Calibration of the
UV monitor U9-L flow cell length, on page 344 to calibrate the flow cell
path length and to update the software with the calculated value.
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7.8.7 Replace Flow restrictor

7.8.7 Replace Flow restrictor

Maintenance interval

Replace the Flow restrictor when required, for example when the back pressure of the
Flow restrictor is outside the range 0.2 + 0.05 MPa.

Required material

The following material is required:

* Flowrestrictor FR-902

Instruction

Follow the instruction to replace the Flow restrictor.

Step Action

1 Disconnect the tubing connected from the used Flow restrictor, and discard
the used Flow restrictor.

2 Connect the tubing to the new Flow restrictor. Make sure that the Flow
restrictor connector marked IN is connected to the pH valve port ToR (To
Restrictor), and that the Flow restrictor connector marked OUT is
connected to the pH valve port FrR (From Restrictor).

3 Check the back-pressure of the new Flow restrictor, see Section 7.4 Monthly
maintenance, on page 297
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7.8 Replacement procedures
7.8.8 Replacetheinletfilters

7.8.8 Replace the inlet filters

Maintenance interval
Replace the inlet filter when required, for example when the filters are clogged.
Required materials

The following material is required:

* |Inletfilterset

Instruction
Follow the instruction to replace an inlet filter and a support net.
Step Action
1 Pull off the inlet filter and the support net from the inlet filter holder.
2 Fit the new support net and inlet filter, and press the filter into position.
364

AKTA pure User Manual 29119969 AD
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7.8 Replacement procedures
7.8.9 Replace the pump head checkvalves

7.8.9 Replace the pump head check valves

Maintenance interval

Replace a check valve when required, for example if the check valve is damaged or
clogged. The following instructions are valid for the system pumps and the sample
pump.

Required materials

The following materials are required:

* Checkvalve kit
* Adjustablewrench

Instruction

NOTICE
° Handle the check valves with care when they have been removed

from the pump heads, to prevent loss of any internal components.

Follow the instruction to replace the check valves of a pump.

Step Action

1 Disconnect the tubing from the pump head and disconnect the pump inlet
tubing.

2 Unscrew the purge valve by turning it counter-clockwise, and lift off the
metal ring.
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7.8 Replacement procedures
7.8.9 Replace the pump head checkvalves

Step Action

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

G § > =

4 Replace the upper check valve with a new one.

5 Tighten the nut until fully finger-tight and then use the adjustable wrench to
tighten a further 180 degrees.

6 Place the new metal ring onto the new upper check valve, and screw the new
purge valve.

7 Unscrew the two white plastic screws located below each pump head. Pull

the plastic connectors to the sides to release the inlet manifold.
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Step

7 Maintenance
7.8 Replacement procedures
7.8.9 Replace the pump head checkvalves

Action

8

10

11

Unscrew the lower check valve using an adjustable wrench.
A=) - fl g =0 = H

A

Replace the lower check valve with a new one.

Tighten the nut until fully finger-tight and then use the adjustable wrench to
tighten a further 180 degrees.

Refit the inlet manifold and reconnect the tubing to the pump head.
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7 Maintenance
7.8 Replacement procedures

7.8.10 Replace pump piston seals of Pump P9 or P9H

7.8.10 Replace pump piston seals of Pump P9 or P9H

Maintenance interval

Replace the O-rings and piston seals and rinse the membranes of the pumps if they are
damaged. After replacement, perform a run to breakin the new piston seals.

Theinstructions in this section apply to the following pumps.

Configuration Label Pump type
System pump A, AKTA P9A P9

pure 25

System pump B, AKTA P9B P9

pure 25

System pump A, AKTA P9HA POH

pure 150

System pump B, AKTA P9HB P9H

pure 150

Sample pump S9H, AKTA | POHS P9H

pure 150

NOTICE
e Advanced maintenance. Read the instruction carefully before

disassembly of the pump head.

Required material

The following materials are required:

* Adjustablewrench

* For Pump P9 :Starscrewdriver, T20
* For Pump P9H:Star screwdriver, T10and T20

¢ Ultrasonic bath
e Ethanol,20%

* For Pump P9:Tubing giving a back pressure of 6 to 8 MPa (60 to 80 bar).

* For Pump P9H :Tubing giving a back pressure of 2 to 3 MPa (20 to 30 bar)
* For PumpP9: P9 Seal kit, 25 ml

* For Pump P9H:P9H Seal kit, 150 ml

368
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

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

Pump P9

Pump P9H
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

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

Introduction

Follow the instructions below to replace the O-rings, piston seal, and pump membrane
housing of pumps P9 and P9H.

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

Disassemble the pump head

Step Action

1 Make sure that no runisin progress on the instrument.
2 Disconnect the tubing from the pump head, and disconnect the pump inlet
tubing.
3 Unscrew the two white plastic screws located below each pump head by
hand. Pull the plastic connectors to the sides to release the inlet manifold.
l ; G| - .rf)’{_q. :" \ \
N L \
B b 7 3
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J
4 Disconnect the tubing of the pump piston rinsing system.
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

Step Action

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

=]

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

Note:
Be careful not to scratch the metal surfaces.

Pump P9 Pump P9H

(@
-
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

Step Action

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

\

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

—

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

10 Clean the pump head and pump membrane housing in an ultrasonic bath. If
there are particles on any surfaces, the check valves should be removed and
cleaned separately, see Section 7.6.8 Clean the pump head check valves, on
page 327.
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H
Replace O-rings, piston seal and
pump membrane housing

Step Action

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

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

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

Pump P9 Pump P9H
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

Step Action

3 Place the support washer on top of the new seal in the front section of the
pump head. Screw the two or four screws of the support washer. Make sure
totighten the screws fully.

Pump P9 Pump P9H

4 Wet anew O-ring, 21.4 x 1.6 mm, with 20% ethanol. Fit the O-ring around the
support washer.
Pump P9 Pump P9
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

Assemble the pump head

Make sure to assemble the pump head correctly. Refer to //lustrations, on page 369.

Step

Action

1

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

Note:

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

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

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

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

Reconnect the tubing of the pump piston rinsing system.
Reconnect the inlet manifold.

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

Break in the new pump piston seal

Follow the instruction below to runin the new pump piston seal of pumps P9 and P9H.

Step

Action

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

Prime theinlets and purge the pump, see Section 5.4.7 System pumps, on
page 180.

* For pump P9: Connect tubing that gives a back pressure of 6 to 8 MPa to
one of the column positions of the Column valve or between the Injection
valve and the UV monitor.

* For pump P9H: Connect tubing that gives a back pressure of 2to 3 MPa to
one of the column positions of the Column valve or between the Injection
valve and the UV monitor.
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7 Maintenance
7.8 Replacement procedures
7.8.10 Replace pump piston seals of Pump P9 or P9H

Step Action

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

5 * Forasystem pump,inthe Manual instructions dialog:

- Select Flow path —»Column valve, and select the position of the
tubing connected to the Column valve, in this example Position 1.
Click Insert.

- Select Flow path —Inlet A (for System pump A) or Flow path —Inlet
B (for System pump B) and select a Position, in thisexample A7 or B1.
Click Insert.

- Select Pumps —Gradientand set Target to 0% B (for System pump A)
or 100% B (for System pump B).

= For pump P9: Select Pumps —System flow and set the Flow rate to
5.0 ml/min. Click Insert.

- Forpump P9H: Select Pumps —System flow and set the Flow rate to
25.0 ml/min. Click Insert.

- Click Execute.

Result:
A system flow starts.
* Forasample pump,inthe Manual instructions dialog:
- Select Flow path —Column valve, and select the position of the

tubing connected to the Column valve, in this example Position 1.
Click Insert.

- Select Flow path ~Sample inletand select a Position, in this
example $1.Click Insert.

- Select Flow path —Injection valve and select Direct inject from the
Position drop-down list. Click Insert.

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

- Click Execute.

Result:

Asample flow starts.
6 Run the flow for 2 hours.

7 Discard the used buffer.
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7 Maintenance
7.8 Replacementprocedures
7.8.11 Replace pump piston seals of Pump P9-S

7.8.11 Replace pump piston seals of Pump P9-S

Maintenance interval

Replace the O-ring and the piston seal, and rinse the membrane of the pump if they are
damaged. After replacement, perform a run to break in the new piston seals.

The instructions in this section apply to the following pump.

Configuration Pump type
Sample pump S9, AKTA P9-S P9-S
pure 150

NOTICE
Q Advanced maintenance. Read the instruction carefully before

disassembly of the pump head.

Required material

The following materials are required:

* Adjustablewrench

* Starscrewdriver, T20

¢ Cross-headed screwdriver
* Hexwrench

¢ Ultrasonicbath

* Ethanol, 20%

* Reference capillary Ref 1
* P9-SSeal kit, 65 ml
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7 Maintenance
7.8 Replacement procedures
7.8.11 Replace pump piston seals of Pump P9-S

lllustration
Theillustration below shows the parts of the pump heads of Pump P9-S.
Part Description Part Description
1 Piston 6 Piston seal
2 Return spring 7 Outlet check
valve
3 Drain plate 8 O-ring
4 Rinse membrane 9 Purge valve
5 Rinse chamber 10 Inlet check valve
Introduction
Follow the instructions below to replace the o-ring, piston seal, and rinse membrane of
pump P9-S.

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

Disassemble the pump head

Step Action

1 Make sure that norunisin progress on the instrument.
2 Disconnect the tubing from the pump head, and disconnect the pump inlet
tubing.
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7 Maintenance
7.8 Replacement procedures
7.8.11 Replace pump piston seals of Pump P9-S

Step Action

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

4 Disconnect the tubing of the pump piston rinsing system.

5 Unscrew one of the two screws of the pump head using a hex wrench.
Unscrew the second screw, and at the same time push firmly on the front of
the rinse chamber to compensate for the pressure of the piston return

spring.
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7 Maintenance
7.8 Replacement procedures
7.8.11 Replace pump piston seals of Pump P9-S

Step Action

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

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

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

T T
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Step

7 Maintenance
7.8 Replacement procedures
7.8.11 Replace pump piston seals of Pump P9-S

Action

9

10

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

Clean the pump head, rinse chamber and drain plate in an ultrasonic bath. If
there are particles on any surfaces, the check valves should be removed and
cleaned separately, see Section 7.6.8 Clean the pump head check valves, on
page 327.

Replace O-ring, piston seal, and rinse

membrane

Step

Action

1
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Unscrew the purge valve of the pump head. Replace the O-ring on the purge
valve with a new O-ring, 3x1 mm, and screw the purge valve backinto the
pump head.

Note:
Always use Lubricant 56686700 when exchanging the O-ring 3 x 1T mm.
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7 Maintenance
7.8 Replacement procedures
7.8.11 Replace pump piston seals of Pump P9-S

Step Action

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

.‘\(";_ ,") \

S - i
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3 With the pump head facing downwards on the bench, place therinse

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

(.4“ |/)

Assemble the pump head

Make sure to assemble the pump head correctly. Refer to //lustrations, on page 369.

Step Action

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

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

7 Maintenance
7.8 Replacementprocedures
7.8.11 Replace pump piston seals of Pump P9-S

Action

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

Reconnect the tubing of the pump piston rinsing system.
Reconnect the inlet manifold.

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

Breakin the new pump piston seal, see instruction below.

Breakin the new pump piston seal

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

Step

Action

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

Prime the inlets and purge the pump, see Section 5.4.2 Sample pump, on
page 187

Connect the reference capillary Ref 1 (or equivalent tubing that gives a
backpressure of 2-3 MPa) to one of the column positions of the Column valve
(e.g., ports 1A and 1B).

Immerse the waste tubing in the buffer vessel to recirculate the liquid.
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7 Maintenance

7.8 Replacement procedures

7.8.11 Replace pump piston seals of Pump P9-S

384

Step

Action

5

Inthe Manual instructions dialog:

Select Flow path ~Column position, and select the Position of the
tubing connected to the Column valve, in this example 1. Click Insert.

Select Flow path -Sample inlet and select a Position, in this example
S1.ClickInsert.

Select Flow path —~Injection valve and select Direct inject from the
Position drop-down list. Click Insert.

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

Click Execute.

Result:

Asample flow of 25 ml/min starts.

Run the flow for 2 hours.

Discard the used buffer.
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7 Maintenance
7.8 Replacementprocedures
7.8.12 Replace pump pistons

7.8.12 Replace pump pistons

Maintenance interval

Replace the pump pistons if they are damaged.

Required material
The following materials are required:
* Adjustable wrench
e Starscrewdriver, 720
* Piston kit

Replace pump pistons of Pump P9
and P9H
If adamaged piston has been in operation, the piston seal will be destroyed and should

also bereplaced. To replace the piston and the seal of a system pump, see Section
7.8.10 Replace pump piston seals of Pump P9 or P9H, on page 368.

Replace pump pistons of Pump P9-S

If adamaged piston has been in operation, the piston seal will be destroyed and should
also be replaced. To replace the piston and the seal of Pump P9-S, see Section 7.8.11
Replace pump piston seals of Pump P9-S, on page 377.
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7 Maintenance
7.8 Replacement procedures
7.8.13 Replace pump rinsing system tubing

7.8.13 Replace pump rinsing system tubing

Maintenance interval

Replace the pump rinsing system tubing when required, for example if the tubing is
clogged or damaged. Replacement instructions for the system pumps and the sample
pump (external module) are given below.

Required material

The following material is required:

* Rinsing system tubing

System pump pistonrinsing system

Theillustrations below show the parts and tubing of the system pump piston rinsing
system

J B _J N ) 7

f,

K- s B
7.

)

5 4
Part Description
1 Rinsing system tube holder, top
2 Rinsing system tube
3 Rinsing system tube holder, bottom
4 Outlet tubing
5 Inlet tubing
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7 Maintenance
7.8 Replacementprocedures
7.8.13 Replace pumprinsing system tubing

Sample pump piston rinsing system

Theillustrations below show the parts, tubing and flow path of the sample pump piston
rinsing system.

3

Parts and tubing Rinsing system flow path
Part Function

1 Pump rinsing liquid tube

2 Pump rinsing liquid tube holder

3 Inlet tubing, from the rinsing liquid tube to the left pump head (lower

rinsing system connection).

4 Tubing between the left pump head (upper rinsing system connection)
and the right pump head (lower rinsing system connection).

5 Outlet tubing, from the right pump head (upper rinsing system
connection) to therinsing liquid tube.

Connect new tubing

Step Action

1 Disconnect the used tubing.

2 Cut the new tubing to desired length.

3 Connect the new tubing according to the illustrations above.

4 Fit all pieces of tubing into the tubing holders on the pump modules.
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7 Maintenance

7.8 Replacement procedures

7.8.13 Replace pump rinsing system tubing
Prime therinsing systems

Before usage, prime the pump rinsing system tubing. Refer to Section 7.3.7 Change
pump rinsing solution, on page 289 for detailed instructions.
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8 Troubleshooting

About this chapter
This chapter describes troubleshooting and corrective actions for AKTA pure.

In this chapter

8 Troubleshooting

Section See page
8.1 Introduction to troubleshooting 390
8.2 Troubleshooting: General Checklist 392
8.3 Troubleshooting: Monitors 394
8.4 Troubleshooting: Valves 409
8.5 Troubleshooting: Fraction collector 411
8.6 Troubleshooting: Pumps 423
8.7 Troubleshooting: Other components 430
8.8 Troubleshooting: Instrument communication 438
8.9 Troubleshooting: Method development 440
8.10  Errorcodes 441
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8 Troubleshooting
8.1 Introductionto troubleshooting

8.1 Introduction to troubleshooting

Introduction

This section describes troubleshooting procedures for AKTA pure and how to generate
a System error report for service purposes. Subsequent sections in this chapter
present general troubleshooting checklists, module-specific problems and corrective
actions.

Troubleshoot

the software

For software related troubleshooting, see the following table and the list of literature
below:

Problem Possible cause and action

Textinthe Process The operating system of the computer does not
Picture paneinthe have the text font Calibri True Type installed. For
System control example, Windows XP does not include this font by
module looks deafault.
strange Install the font Calibri True Type or switch to an operating
system thatincludes the font.
* UNICORN Method Manual ,

UNICORN Evaluation Manual and
UNICORN Administration and Technical Manual

Troubleshooting procedure

Totroubleshoot AKTA pure:

Step Action

1

Always start by checking the General checklist. See Section 8.2 Trouble-
shooting: General Checklist, on page 392.

In this document, search for solutions in the section corresponding to the

problem.

Make the recommended corrective actions.

If problems remain after corrective actions, generate a System error report
and contact your local Cytiva representative.

390
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8 Troubleshooting
8.1 Introduction to troubleshooting

Generate a System error report

A System error report can be generated during a troubleshooting case with informa-
tion about the problem and can also include methods, logs, and results. The report can
then be sent to Service for action.

To generate a System error report for information to Service:

Step Action

1 Inthe System Control module, on the System menu, click Create System
Error Report.

Result:

Thefirst page of a wizard is displayed.

2 * Click Next and start to enter information about the problem, click Next.
* Choose to enclose methods, logs or resultfiles.

* Select location for the report and click Finish to generate the report. The
filename of the zip file willbe Report YYYYMMDD. zip and the default
folder locationis:C: Program Files\GE Healthcare\UNICORN.

3 E-mail the report to Cytiva Service department.
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8 Troubleshooting
8.2 Troubleshooting: General Checklist

8.2  Troubleshooting: General Checklist

Introduction

Check the items in the following topics before starting more in-depth troubleshooting
work.

System checks
* |sthecorrectsystemselected in UNICORN System Control? For more details, see
Section 5.3 Start UNICORN and connect to system, on page 175.
* Arethefansblowing at the back and at the right side of the system?

Monitor checks

* |sthe UV monitor set to the correct wavelength? Check the wavelengths that are
used in the method. For the predefined methods the wavelengths are setin the
Method Settings phase. For more details, see UNICORN Method Manual.

* [stheairsensor sensitivity set to normalin UNICORN System Control -System
Settings to avoid unnecessary stops due to minor air bubbles?

Instrument communication

* Have Node IDs been set correctly for all instrument modules? To check and change
Node IDs, see Node ID, on page 87.

Flow path checks
* |salltubing connected correctly? See Section 9.3 Tubing and connectors, on page
458and Section 5.2 Prepare the flow path, on page 168.
* |sthereleakage at any of the connections?
* |sanytubingfolded or twisted?

* |stheinlettubing correctlyimmersed in the buffer solution, beneath the liquid
surface but not too close to the flask bottom?

* Have Fraction collector F9-R and Fraction collector F9-C been correctly prepared?
For more details, see relevant sections in Chapter 3 AKTA pure external modules, on
page 100 and Chapter 4 System configuration, on page 139.

* Aretheinletandinlinefilters clean or are they generating a back pressure higher
than normal? If this is the case, change the inline and inlet filters. For more details,
see Section 7.3.2 Replace the inline filter, on page 294 and Section 7.8.8 Replace the
inlet filters, on page 364.

* Doesthe positioning of the columns correspond to the selections made in the
method? For more details, see Section 5.5 Connect a column, on page 793.
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8 Troubleshooting
8.2 Troubleshooting: General Checklist

Purification checks

Have all columns been cleaned and prepared according to the column recommen-
dations?

Have the samples been adjusted to binding buffer conditions?

Have the samples been clarified by centrifugation and/or filtration prior to sample
loading?

Are the correct buffers used for the chosen columns and proteins?

Check buffers for precipitations. Adjust to room temperature.

Are the chosen columns suitable for the chosen target proteins?

Do the buffers have correct pH? The pH of some buffers changes with the tempera-
ture.

Are the UV-wavelengths used by the method appropriate with respect to used
buffers and proteins? For more details see the method handbooks available from
Cytiva.
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8 Troubleshooting
8.3 Troubleshooting: Monitors

8.3 Troubleshooting: Monitors

In this section

UV monitor and UV detector

Conductivity monitor

pH monitor and pH valve

Pressure monitors

UV monitor U9-M and UV detector

Problem Possible cause and action

unit

The UV module
is not found by
theinstru-
ment

Communication problem

Contact Service.

The cable between the UV module and the ICU is not
connected

Remove the UV module and make sure that the cable is
connected.

Wrong Node ID

Check the module's Node ID. If necessary, change the Node
ID.See Node ID, on page 87.

No UVsignal

Turnthe lamp on with the Manual instruction Monitors - UV
lamp.

The lampis turned off.

394
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8 Troubleshooting
8.3 Troubleshooting: Monitors

Problem Possible cause and action

Toolow UV
lamp intensity

The detectoris not correctly fitted
Contact Service.
Unclean optical fiber connectors

Clean the connectors.See Section 7.8.5 Replace the UV
monitor U9-M flow cell, on page 358.

Dirt on optical sensorsindetector

Remove visible dirt on detector photo diodes.

Use lint free lens paper winded around a thin wood splinter
(e.g a match or toothpick). Clean the sensors with Isopro-
panol through the small hole of the metal plate which covers
the sensors. Dry the sensors with clean and dry lint free lens
paper.

Worn-out or broken lamp

Contact Service.

No light trans-
mission
through the
UVcell

Wrong wavelength for current buffer
Change wavelength or buffer.
Dirtinthe UV flow cell

Cleanthe UV cell.See Section 7.5.1 Clean the UV flow cell, on
page 3017.

Unclean optical fiber connectors

Clean the connectors.See Section 7.8.5 Replace the UV
monitor U9-M flow cell, on page 358.

Broken UV flow cell

Replace UV flow cell. See Section 7.8.5 Replace the UV
monitor U9-M flow cell, on page 358.

Autozeroout
ofaccepted
range

Wrong wavelength for current buffer
Change wavelength or buffer.
Unclean optical fiber connectors

Clean the connectors.See Section 7.8.5 Replace the UV
monitor U9-M flow cell, on page 358.
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8 Troubleshooting
8.3 Troubleshooting: Monitors

Problem Possible cause and action

396

Theinternal
temperature
ofthe UV
monitoristoo
high

The airintake onthe rear oronthe left side of the
instrumentis covered

Make sure that none of the air intakes on the instrument are
covered.

Hotsurroundings

Decrease the room temperature. Maximum operating
temperature is 35°C.

Hardware error

Switch off the instrument and wait until the temperature has

decreased. Restart the instrument. If this erroris recurrent,
generate a System error report and contact Service.

UV cell path
length unread-
able

No UV flow cellis attached

Attach UV cell. See Section 7.8.5 Replace the UV monitor U9-
M flow cell, on page 358.

UV flow cellis not correctly installed.

Verify that the UV cellis correctly installed. See Section 7.8.5
Replace the UV monitor U9-M flow cell, on page 358
The UV flow cell is broken

Replace the cell.See Section 7.8.5 Replace the UV monitor
U9-M flow cell, on page 358.

Ghost peaks

Airinthe UV flowcell

Use the Flow restrictor. Use the pH valve instruction to
manually set the Flow restrictor inline (Flow path -pH
valve —»Restrictor in-line), or select the Flow restrictorin
the Method Settings phase of a method.

Remove the air by flushing the cell with water or buffer. If
persistent, clean the UV cell.See Section 7.5.7 Clean the UV
flow cell, on page 3017 .

Airin buffers
De-gas if necessary.
Dirtinthe UV flow cell

Cleanthe UV cell. See Section 7.5.1 Clean the UV flow cell, on
page 301.

Dirtin the flow path

Clean the systemin accordance to Section 7.6.2 Perform
System CIP, on page 307 .Clean the columnin accordance to
Section 7.6.3 Perform Column CIP, on page 315.
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8 Troubleshooting
8.3 Troubleshooting: Monitors

Problem Possible cause and action

Baseline drift
or noisy signal

Flow restrictor in off-line position

Use the Flow restrictor. Use the pH valve instruction to
manually set the Flow restrictor inline (Flow path -pH
valve —»Restrictor in-line), or select the Flow restrictorin
the Method Setting s phase of a method.

Airinthe UV flow cell
Use the Flow restrictor.
Remove the air by flushing the cell with water or buffer.

If persistent, clean the UV cell. See Section 7.5.1 Clean the UV
flow cell, on page 301.

Airinbuffers
De-gasif necessary.

Make sure that both the instrument and the buffers have
reached the ambient temperature.

Impure buffers
Checkifthe signal is noisy with water.
Unclean optical fiber connectors

Clean the connectors.See Section 7.8.5 Replace the UV
monitor U9-M flow cell, on page 358.

Dirtinthe UV flow cell

Perform a System CIP. See Section 7.6.2 Perform System CIP,
onpage 307.

If necessary, manually clean the UV cell. See Section 7.5.1
Clean the UV flow cell, on page 301 .

Wrong type of UV cellis used

Ifa UV cell with 2 mm path lengthiis to be used, use only cells
marked U9-2.
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Problem Possible cause and action

Unstable * Bad pump function

ignal
signa Check that the pumpis operating properly. See Select Mixer

chamber, on page 169 for example of pump pressure curves.
* Poor mixing function

Check the mixer chamber size and change the chamber if
necessary. See Select Mixer chamber, on page 169.

Check the function of the mixer. Place a stirrer barin the
palm of your hand. Hold the hand above the mixer. The stirrer
should move when the mixer is activated.

Check that the mixer chamber is free from solids. To open
the mixer, see Section 7.3.2 Replace the inline filter, on page

294,

The UV curve * Largedifferenceinrefractive index between buffer A
showsa and bufferB
ir;‘c:::rl:tezhat Due to light spreading effects in the UV cell, the buffer with
compared to the highest UV absorption shows the lowest UV absorption

P in the chromatogram, and the buffer with the lowest UV
the expected . . . .

. absorption shows the highest UV absorption. This can occur
gradient

ifthereis alarge difference in refractive index between
buffer Aand buffer Band the UV is run at high sensitivity.

UV monitor U9-L

Problem Possible cause and action

No UVsignal e Thelampisturned off.

Turn the lamp on with the Manual instruction Monitors - UV
lamp.

Autozerooutof | « wrongUV flow cell for current buffer

t n
acceptedrange Change to ashorter UV flow cell or change buffer.
* The UVflowcellis not correctlyinstalled

Checkthat the UV flow cell is fitted correctly, see Section
7.8.6 Replace the UV monitor U9-L flow cell, on page 361.

* Broken UV flowcell

Replace the cell, see Section 7.8.6 Replace the UV monitor
U9-L flow cell, on page 361.
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8.3 Troubleshooting: Monitors

Problem Possible cause and action

Theinternal * Theairintake onthe rear or on the right side of the
temperature of instrument s covered
.the uv Enonltor Make sure that none of the air intakes on the instrument
istoo high
are covered.
* Hotsurroundings
Decrease the room temperature. Maximum operating
temperatureis 35°C.
* Hardware error
Switch off the instrument and wait until the temperature
has decreased. Restart the instrument. If this erroris
recurrent, generate a System error report and contact
Service.
Maximum e Wrong UV flow cell for current buffer
absorbance that
Change to ashorter UV flow cell or change buffer.
canbe meas-
ured by the * TheUVflow cellis not correctly installed
detectoris Check that the UV flow cell is fitted correctly, see Section
reached 7.8.6 Replace the UV monitor U9-L flow cell, on page 361.

Dirtinthe UV flow cell

Cleanthe UV flow cell, see Section 7.5.7 Clean the UV flow
cell,on page 301.
Broken UV flow cell

Replace the cell, see Section 7.8.6 Replace the UV monitor
U9-L flow cell, on page 361.

The UV cellis not
correctly
installed

Checkthat the UV flow cell is fitted correctly, see Section
7.8.6 Replace the UV monitor U9-L flow cell, on page 361.
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Problem Possible cause and action

400

Ghost peaks * Airinthe UV flowcell
Use the Flow restrictor. Use the pH valve instruction to
manually set the Flow restrictor inline (Flow path -pH
valve —Restrictor in-line), or select the Flow restrictorin
the Method Settings phase of a method.
Remove the air by flushing the cell with water or buffer. If
persistent, clean the UV cell. See Section 7.5.1 Clean the UV
flow cell, on page 3017 .
¢ Airinbuffers
De-gas if necessary.
¢ Dirtinthe UV flowcell
Clean the UV cell.See Section 7.5.1 Clean the UV flow cell,
onpage 301.
¢ Dirtintheflow path
Clean the systemin accordance to Section 7.6.2 Perform
System CIP, on page 307 .Clean the columnin accordance
to Section 7.6.3 Perform Column CIP, on page 315.
TheUVlampis * ContactService
broken orworn
out
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8.3 Troubleshooting: Monitors

Problem Possible cause and action

Distorted * Rapid changes of the refractive index
protein peaksin

IEX gradients
(forexample
step gradients).

The refractive index of the buffer changes rapidly in quick
IEX gradients. The rapid change may cause light spreading
effects and disturb the shape of the protein peaksin the
U9-L 2 mm flow cell.

Run with reversed flow direction through the 2 mm cell:
connect the inlet tubing at the bottom and the outlet
tubing at the top of the flow cell.

Note:

The standard tubing (7) between the UV monitor and the
conductivity monitor is too short (170 mm) for mounting
the monitor for reversed flow direction. Perform the
following actions:

1. Replace the standard tubing with a tubing that is 210
mm long.

2. Update the total delay volume. The increase in volume
depends on the inner diameter (i.d.) of the tubing:
- id.025mm:2ul
- id.0.50mm:8ul
= id 0.75mm: 18 ul

id. 1.0mm: 32 ul

Conductivity monitor
Problem Possible cause and action
The conduc- Test was performed at cold room temperature and the
tivity partofthe | conductivity temperature compensation factor was not
system optimized.
performance Inthe System Settings dialog, select Conductivity ~Cond
testfailed temp compensation and set the Compensation factorto

2.1%.

Thecell * Internalerrors
constant meas- . .
urement has See error log. Restartinstrument and retry. If this problem
been aborted ;e(ei\ljirségenerate aSystem error report and contact
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Problem Possible cause and action

Unstable * Airinthe Conductivity flow cell
n tivit
conductivity Flush the Conductivity flow cell with water.

¢ Solidsinthe Conductivity flow cell

Clean the Conductivity cell. See Section 7.6.10 Clean the
Conductivity flow cell, on page 331.

Temperature * Thiserrorcanonly occur whenthe temperature
°“t_ of range for compensationis turned on. The error will occur when
calibration the temperature is outside the range 2°C to 40°C.

Make sure the temperature of the calibration solution is
within 2°C and 40°C.

Baselinedriftof | « Ajrinthe Conductivity flow cell

noisy signal
1sysig Use the Flow restrictor.

Remove the air by flushing the flow cell with water or
buffer.

¢ Leakingtubing connections

Tighten the connectors. If necessary, replace the connec-
tors.

* Unclean Conductivity flow cell

Clean the Conductivity flow cell. See Section 7.6.10 Clean
the Conductivity flow cell, on page 331.

* Poormixing function

Check the Mixer chamber size and change chamber if
necessary, see Select Mixer chamber, on page 169.

Check the motor operation of the Mixer. Place a magnet
close to the Mixer chamber during run. The magnet should
vibrate.

Check that the Mixer chamber is free from solids. To
replace theinlinefilter, see Section 7.3.2 Replace the inline
filter, on page 294.
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Problem Possible cause and action

Conductivity
measurement
withthe same
buffer appears
todecrease/
increase over
time.

Unclean conductivity flow cell

Clean the Conductivity cell, see Section 7.6.10 Clean the
Conductivity flow cell, on page 331.

The ambient temperature may have decreased/
increased

Use a temperature compensation factor. The temperature
compensation factor is found in System Control
-System Settings —Conductivity. Instruction
regarding the factoris alsofoundin Section 7.7.3 Calibrate
the Conductivity monitor, on page 339.

The Conductivity monitor needs to be calibrated
Check calibration with a solution with known conductivity.

Calibrate the Conductivity monitor, see Section 7.7.3 Cali-
brate the Conductivity monitor, on page 339.

Waves onthe
gradient

Bad pump function

Check that the pump is operating properly. See Examples
of pump pressure curves, on page 426 for example of pump
pressure curves.

Airinthe flow path

Purge the pumps. See Section 5.4.7 System pumps, on page
180.

Poor mixing function

Check that the correct Mixer chamber size is used. See
Select Mixer chamber, on page 169 for recommendations.
To change the Mixer, see Section 7.8.3 Replace the Mixer,
on page 355.

Check the motor operation of the Mixer. Place a magnet
close to the mixer chamber during run. The magnet should
vibrate.

Check that the Mixer chamber is free from solids. To open
the mixer, see Section 7.3.2 Replace the inline filter, on
page 294.

Ghost peaks
appearinthe
gradient profile

A charged particle has been detected

Prepare the sample so that charged particles are elimi-
nated.

Airbubbles are passing through the flow cell
Check for loose tubing connections.

Use the Flow restrictor.
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Problem Possible cause and action

Non-linear
gradients or
slowresponse
to %B changes

Dirtinthe tubing
Make sure that the tubing has been washed properly.
Bad pump function

Make sure that the pump operates properly.See Examples
of pump pressure curves, on page 426 for example of pump
pressure curves.

The Mixer chamberistoolarge

Change to a Mixer chamber with a smaller volume. See
Select Mixer chamber, on page 169 for recommendations.

To change the Mixer, see Section 7.8.3 Replace the Mixer,
on page 355.

Incorrector
unstable
reading

The temperature compensation factoris not properly
set

Use atemperature compensation factor. The temperature
compensation factor is found in System Control
—System Settings —~Conductivity. Instruction
regarding the factoris also foundin Section 7.7.3 Calibrate
the Conductivity monitor, on page 339.

The columnis not equilibrated

Equilibrate the column. Use the method phase Equilibra-
tion.

If necessary, clean the column. Use the predefined method
Column CIP. See Section 7.6.3 Perform Column CIP, on
page 315.

Poor mixing function

Check that the correct Mixer chamber size is used. See
Select Mixer chamber, on page 169 for recommendations.
To change the Mixer, see Section 7.8.3 Replace the Mixer,
on page 355.

Check the motor operation of the mixer. Place a magnet
close to the Mixer chamber during run. The magnet should
vibrate.

Check that the Mixer chamber is free from solids. To open
the mixer, see Section 7.3.2 Replace the inline filter, on
page 294.

404
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pH monitor and pH valve

8 Troubleshooting
8.3 Troubleshooting: Monitors

Problem Possible cause and action

The pH moduleis not
found by the instru-
ment

* The cable betweenthe pHvalveandthelCUis
not connected

Remove the pH valve and make sure that the cableis
connected.See Hardware installation of a module, on
page 87.

Theinternal valve
temperatureistoo
high

* Theairintake ontherearorontheleftside ofthe
instrumentis covered

Make sure that none of the air intakes on the instru-
ment are covered.

¢ Hotsurroundings

Decrease the room temperature. Maximum oper-
ating temperature is 35°C.

* Hardwareerror
Switch off the instrument and wait until the tempera-
ture has decreased. Restart the instrument. If this

errorisrecurrent, generate a System error report and
contact Service.

Unstable pH signal

e Calibrationtimeout

Check the connections between pH electrode and pH
monitor.

Regenerate the pH electrode. Place the electrodein
deionized water for 30 minutes followed by 30
minutes in a buffer with pH 4.

If persistent, replace the pH electrode. See Section
7.5.2 Replace the pH electrode, on page 304.

e BadpHelectrode

Regenerate the pH electrode. Place the electrodein
deionized water for 30 minutes followed by 30
minutes in a buffer with pH 4.

Clean the pH electrode. See Section 7.6.7 Clean the
pH electrode, on page 324.

If persistent, replace the pH electrode. See Section
7.5.2 Replace the pH electrode, on page 304.

* Wrong mixer size for the used flow rate

Use the recommended mixer size for the used flow
rate.See
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Problem Possible cause and action

Drift of pH signal * Decreasingsalt concentrationinthe electrode
whenthe pHelec- membrane due to osmosis to buffer

trode has been Regenerate the pH electrode. Place the electrode in
removed from

deionized water for 30 minutes followed by 30

storage solution minutes in a buffer with pH 4.

Temperaturereading | « Thetemperature compensation ofthe pH

error monitor is turned off
Contact Service.
Itis not possible to » Waste tubing is twisted or blocked

. librati
inject calibration Untwist the tubing.

solution
Perform System CIP to clean waste tubing. See
Section 7.6.2 Perform System CIP, on page 307.
Change the tubing.

Alarmin UNICORN: * Highpressureinthe pHcell

(Alarm)The pH cell Decrease the flow rate.

canonlyberunat

pressures below 0.8 Bypass the pH electrode (see Ports and flow paths of

MPa. Please check the pHvalve, on page 69) and measure pH in fractions

the tubing or lower manually.

the flow through the

pHcell.

Note: The pressure

limit 0.8 MPa is for the

post column pressure.

Pressure monitors

Problem Possible cause and action

Pressure * The monitors have lost their calibration

offset Calibrate the pressure monitors. See Section 7.7.2 Calibrate

the pressure monitors, on page 336 .
* Thetemperature has changed

Wait until the temperature has stabilized and calibrate the
pressure monitors.

406 AKTA pure User Manual 29119969 AD



8 Troubleshooting
8.3 Troubleshooting: Monitors

Problem Possible cause and action

Excessively
high pressure
values

Uncleaninline filterin the Mixer

Replace theinlinefilter in the Mixer. See Section 7.3.2 Replace
the inline filter, on page 294.
Solidsinthe flow path

To use the predefined method System CIP to clean the flow
path, see Section 7.6.2 Perform System CIP, on page 307.

To clean the column, see Section 7.6.3 Perform Column CIP,
on page 315.If persistent, replace the column.

0.25 mm.i.d. tubing kit is mounted

Asmaller tubing inner diameter gives higher back pressure.
The back pressure for the 0.25 mmi.d. tubing kit is normally

16 times higher than for the 0.50 mm i.d. tubing kit used at the
same running conditions.

Maximum system flow rate for 0.25 mmi.d. tubingis 10
ml/min

The pressure
monitorsare
notfound by
theinstru-
ment

The cable between the Pressure monitorsand the ICU is
not connected.

Remove the monitor and make sure that the cableis
connected.

Theinternal
temperature
ofthe pres-
sure monitor
istoo high

The airintake ontherearoronthe left side of the chro-
matography instrument or the sample pump is covered

Make sure that none of the airintakes on the instrument are
covered.

Hotsurroundings

Decrease the room temperature. Maximum operating
temperatureis 35°C.

Hardware error

Switch off the instrument and wait until the temperature has
decreased. Restart the instrument. If this erroris recurrent,
generate a System error report and contact Service.
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Problem Possible cause and action

Irregular * Airbubbles are passing through orare trappedin the
pressure pump
curves

Check that there is a sufficient volume of buffer presentin the
flasks.

Check all connections for leaks.

Check pump pressure curves. See Examples of pump pres-
sure curves, on page 426 for examples of pump pressure
curves.

Purge the pumps, see Section 5.4.7 System pumps, on page
180 or Section 5.4.2 Sample pump, on page 187

* The checkvalve does not function correctly

Remove any solids in the valves by cleaning the check valves
according to the instructionsin Section 7.6.8 Clean the pump
head check valves, on page 327.

* Pistonsealisleaking

Replace the piston seal of a system pump according to the
instructionsin Section 7.8.10 Replace pump piston seals of
Pump P9 or P9H, on page 368. Replace the piston seal of the
sample pump according to the instructionsin Section 7.8.71
Replace pump piston seals of Pump P9-S, on page 377

* Blockage of flow path

Use the predefined method Prepare System to flush
through to clear blockage.

If necessary, replace tubing.See Section 7.8.1 Replace tubing
and connectors, on page 349.

Check the mixer inlinefilter. It can be clogged if unfiltered
buffers or samples are applied. See Section 7.3.2 Replace the
inline filter, on page 294 for instructions how to replace the
mixer inline filter.

Check theinlet filters. They can be clogged if unfiltered
buffers or samples are applied. To replace the filters, see
Section 7.8.8 Replace the inlet filters, on page 364.

Check the column. It can be clogged if unfiltered buffers or
samples are applied. To clean a column, see Section 7.6.3
Perform Column CIP, on page 315.
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8.4  Troubleshooting: Valves

General

The following table lists the general problems that may occur for the different valves.

Problem Possible cause and action

The valveis not
found by the
instrument

The cable between the valve and the ICU is not
connected

Remove the valve and make sure that the cableis
connected. See Hardware installation of a module, on
page 87.

Wrong Node ID

Check the valve Node ID. If necessary, change the Node
ID.See Node ID, on page 87.

The internal valve
temperatureis
too high

The airintake onthe rear oron the left side of the
instrumentis covered

Make sure that none of the air intakes on the instrument
are covered.

Hot surroundings

Decrease the room temperature. Maximum operating
temperature is 35°C.

Hardware error
Switch off the instrument and wait until the temperature
has decreased. Restart the instrument. If this erroris

recurrent, generate a System error report and contact
Service.

Thevalveisnot
switchingoris
switching to
wrong position

Hardware error

Generate a System error report and contact Service.

External leakage

Hardware error

Generate a System error report and contact Service.

Internal leakage

Brokenvalve

Replace the valve.See Section 2.5 Installation of internal
modules, on page 87.
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Inletvalves
The Inlet valves include Inlet valve V9-1A, VOH-IA, V9-1B, VOH-IB, V9-IAB, VOH-IAB, V9-IX
and V9H-IX, as well as Sample inlet valve V9-IS and V9H-IS.
Problem Possible cause and action
Faultyairsensorin | « Hardware error
h |
thevalve Restart the instrument with the power switch. If this
errorisrecurrent, generate a System error report and
contact Service.
pH valve

Problem Possible cause and action

LeakingpH | « The dummy electrode was dry when it was installed in the
valve valve.

—_

Remove the dummy electrode.

2. Wetthe dummy electrode properly with distilled water.
3. Insertthe dummy electrode into the pH valve.
4

Rotate the dummy electrode before securing it with the nut.

Module Panel

Problem Possible cause and action

Theinstrumentis | « AModule Panelis missing and the position is left
unable to find empty

some of the

modules Install the missing Module panel.

* The cable betweenthe Module Paneland theICU is
not connected

Remove the Module Panel and make sure that the cable
is connected.
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8.5 Troubleshooting: Fraction collector

In this section

e Fraction collector F9-C
* Fraction collector F9-R

Fraction collector F9-C

Problem Possible cause and action

Thefraction * The cable between the fraction collector and the
collector cannotbe AKTA pure instrumentis not connected
found by the instru- .
ment Generate a System error report and contact Service.
¢ AfuseintheinstrumentICUisbroken

The ICU needs to be changed. Generate a System error

report and contact Service.
Fractioncollector | . Obstructioninside the fraction collector

armisblocked or
internalfaultinthe
fraction collector

Switch off the instrument and check for obstruction
inside the fraction collector. Try to move the fractiona-
tion arm by hand. Switch on the instrument. If this error
isrecurrent, generate a System error report and
contact Service.

Theaccumulatoris | « sajtcrystals or protein residuals block the accu-
jammedorthereis mulator

aninternal errorin

. Restart the instrument and perform an accumulator
theinstrument

wash.
* Mechanical error

If this error is recurrent, generate a System error report
and contact Service.

Fractioncollection | « Too0manycommandsare pendinginthe fraction
tube orwellis over- collector

filled and fractiona-
tion movementsare
lost.

The reason could be that too many fraction collector
instructions have been sent. Wait for a while and try
again.
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Problem Possible cause and action

The fraction  Cassette tray ortube rackisinserted in the wrong

collector failed to direction

detectthe codeon . . s . .
Takeitoutandinsertitinthe correctdirection.

the Cassette

* Unclean Cassette type code reader

Clean the dispenser head and its four diode windows
using a cloth and a mild cleaning agent or 20% ethanol.
See Section 7.6.4 Clean Fraction collector F9-C, on page
319 formore information.

¢ Unclean Cassette type codes

Clean the Cassette type codes. See Section 7.6.4 Clean
Fraction collector F9-C, on page 319 for more informa-
tion.

Ifthis erroris recurrent, set the Fraction collector
configuration manuallyin UNICORN. In System
Control, select System —»Settings. Navigate toFrac-
tion collector —~Cassette configuration and select
Manual.

The Cassettetrayis | « TheTrayguidesinthefractionation chamberare
looseinthe fraction missing

collector . )
Replace the Tray guides. See Section 7.6.4 Clean Frac-

tion collector F9-C, on page 319.
* TheTraycatchisbroken

Contact service.
Calibration of the * Unclean Drop sync sensor diode windows
Drop sync sensor . . .
failepd Y Clean the Drop sync sensor diode windows. See Section

7.6.4 Clean Fraction collector F9-C, on page 319 for
location of the Drop sync sensor diode windows and
cleaning instructions.

Ifthis erroris recurrent, generate a System error report
and contact Service.

Dropsyncdoesnot | « |jquidspatterinthefraction collector

work
Change to another type of tubes or deep well plates or

collect fraction volumes of maximum two thirds of the
volume of the tubes. Clean the diode windows of the
drop sync sensor more frequently than once a week,
using a cloth and a mild cleaning agent or 20% ethanol.
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Problem Possible cause and action

The Dispenser head
failedtodetecta
drop

Airinthe flow path

Ifthis erroris recurrent, generate a System error report
and contact Service.

Check the flow path for air. Fill system and purge
pumps according to Section 5.4.7 System pumps, on
page 180.

Unclean Drop sync sensor diode windows

Clean the diode windows of the Drop sync sensor. See
Section 7.6.4 Clean Fraction collector F9-C, on page
319.Ifthiserrorisrecurrent, generate a System error
report and contact Service.

Too high flow rate
Decrease the flow rate.

The Dispenser head
failed to detect the
flow properly and
has switched to
tube change with
reduced accumu-
lator functionality

Airinthe flow path

Check the flow path for air. Fill system and purge
pumps according to Section 5.4.7 System pumps, on
page 180.

If this erroris recurrent, generate a System error report
and contact Service.

Unclean diode windows in the Drop sync sensor

Clean the diode windows of the Drop sync sensor. See
Section 7.6.4 Clean Fraction collector F9-C, on page
319.Ifthiserrorisrecurrent, generate a System error
report and contact Service.

The Dispenser head
failedtodetecta
drop and has
switched to tube
change without
Drop sync

Too high flowrate
Decrease the flow rate.
Airinthe flow path

Check the flow path for air. Fill system and purge
pumps according to Section 5.4.1 System pumps, on
page 180.

If this erroris recurrent, generate a System error report
and contact Service.

Unclean diode windows in the Drop sync sensor

Clean the diode windows of the Drop sync sensor. See
Section 7.6.4 Clean Fraction collector F9-C, on page
379.Ifthiserrorisrecurrent, generate a System error
report and contact Service.
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Problem Possible cause and action

Tubesdonotfitin * Wrong tube dimensions are used

th tt
eCassette Check that the used tubes have the right dimensions.

See Fraction collector tubes and bottles, on page 113
for information about tubes and Cassettes.

* QuickRelease functionis wornout

Order a new Cassette. See Chapter 10 Ordering infor-
mation, on page 554 for ordering information.

Deep well plate * Unsupported deep well plate model
does notfitinthe
Cassette Check that the deep well plates are supported. See

Deep well plates, on page 114.

TheCassettedoes | « The Cassetteisturned inthe wrong direction

not fit the Cassette
! See Prepare and insert the Cassette tray, on page 218

tray . .

for information of how to place the Cassettes.

¢ Objectsordirtunderthe Cassette

Remove the object or dirt.
Cassettetrayin * TheTray guidesinthe fractionation chamberare
wrong position missing

Replace the Tray guides. See Section 7.6.4 Clean Frac-
tion collector F9-C, on page 319.

* The Cassette trayis facing the wrong direction

Make sure that the front of the tray (marked with the
Cytiva-logotype) is facing outwards. See Prepare and
insert the Cassette tray, on page 218.

¢ Dirtunderthe Cassette tray
Remove the dirt.
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Problem Possible cause and action

The loaded * The Cassette tray is facing the wrong direction
Cassette tray

cannotbeinserted

into the fractiona-
tion collector * Some ofthe tubes or platesareincorrectly placed

inthe Cassettes

Check that the Cytiva-logotype is facing outwards
when the tray is inserted into the fraction collector.

Check that all tubes and plates are correctly inserted in
the Cassettes. See Prepare and insert the Cassette
tray, on page 218.

* Some ofthe tubes or plates have the wrong
dimensions

Check that the deep well plates and the tubes used are
of theright type. See Fraction collector tubes and
bottles, on page 113 and Deep well plates, on page 114
for information about supported tubes and plates.
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Problem Possible cause and action

Quickscanor Full * TheTrayguides in the fractionation chamberare
scandoes notwork missing

Replace the Tray guides. See Section 7.6.4 Clean Frac-
tion collector F9-C, on page 319.

* The Cassette trayis facing the wrong direction
Check that the Cytiva-logotype is facing outwards.

* The Cassette type codes are unclean
Clean the the Cassette type codes.

* The QuickRelease of a Cassette isin open position

Close the Cassette. See Prepare and insert the
Cassette tray, on page 218.

* The Cassette codereaderdiode window is
unclean

Clean the Cassette code reader diode window. See
Section 7.6.4 Clean Fraction collector F9-C, on page
3179.

* Theautomatic scanningis turned offin UNICORN

Make sure that the automatic scanning is turned onin
UNICORN software. In System Control, select
System:Settings. Navigate toFraction collector
—Cassette configuration and select Automatic.

¢ Wellsindeep well plates are prefilled to a volume
above 25% of the total well volume

Full scan will not work with prefilled wells during these
conditions.

* Hardwareerror

Generate a System error report and contact Service.

The interior of the * Thelight has been turned offin UNICORN

:‘r:rcktlon collectoris Turnonthelightin UNICORN. In System Control,

select System:Settings. Navigate to Fraction
collector —~Fraction collector lamp and select
Lamps On.

* Thelampisbroken
Contact Service.
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Problem Possible cause and action

The waste or the
interior of the frac-
tioncollectoris
flooded

The waste tubingis positioned so that the flowis
obstructed

Untwist the waste tubing.

The waste containeris placed in a position higher
than the waste outlet

Place the waste container in a position lower than the
waste outlet.

The waste tubingis blocked.
Clean or replace the waste tubing.

The liquid leaving
the nozzle does not
strike the waste
funnel

Check the position of the waste funnel
Refit the waste funnel.

The tubinginthe
fraction collectoris
blocked

Saltresidualsinthe tubing

Perform a Fraction collector wash, see Section 7.6.4
Clean Fraction collector F9-C, on page 319.

If persistent, contact Service.

The fractionvolume
foundinthe tubes
orwells are smaller
than expected

Leakage on the wet side of the instrument

Localize the leakage and take care of the leakage, for
example by tightening connectors.

Airin pumps

Purge pumps. See Section 5.4.7 System pumps, on
page 180.

Bad pump function

See troubleshooting of pumps in Section 8.6 Trouble-
shooting: Pumps, on page 423.

Leakage inside the Frac chamber
Contact Service.
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Problem Possible cause and action

Liquid on the floor
ofthe fraction
collector

* Thefingertight connector onthe Dispenser head

isnottightenough

Tighten the connector. Replace the connector if the
leakage is persistent.

The waste tubing or the waste funnelis blocked.

Make sure that there is no blockage or clogging and
that the waste tubing not is bent.

Leakageinthe Fracarm
Contact service.

Spillage by the frac-
tion collector
during fractiona-
tion

Unclean diode windows in the Drop sync sensor or
unclean nozzle

Clean the Drop sync diode windows and the nozzle. See
Section 7.6.4 Clean Fraction collector F9-C, on page
379.Use the Fraction collector cleaning position.

Too high flow rate during usage of Drop sync
Use a flow rate below 2 ml/min.
One or more Cassettes have empty positions

Make sure that all Cassette positions contain tubes or
plates.

The tubes are flooded

Make sure that the fraction volume is adapted to the
tube volume.

Fraction tubes have not been replaced by empty tubes
when the Fraction collector was opened.

Itis not possible to
fractionate

The door of the fraction collectoris not properly
closed

Close the door.

418

AKTA pure User Manual 29119969 AD



8 Troubleshooting
8.5 Troubleshooting: Fraction collector

Problem Possible cause and action

The fraction
collector fraction-
atesinthewrong
well or tube

* Quickscanhas notdetected the correct Cassette

Clean the Cassette type code of the Cassette. See
Section 7.6.4 Clean Fraction collector F9-C, on page
319.

* Unsupported deep well plate is used.

Make sure that approved deep well plates are used. See
Deep well plates, on page 114.

* Wellsindeep well plates are prefilled to a volume
above 25% of the total well volume
Full scan will not work with prefilled wells during these
conditions.

* Thedeep well plateis not correctly positionedin
the Cassette
See Prepare and insert the Cassette tray, on page 218
forinformation of how to place the deep well plate.

* Dirtonthe nozzle or Drop syncsensordiode
windows. Dirt may effect where the drops fall.

Clean nozzle and Drop sync sensor diode windows. See
Section 7.6.4 Clean Fraction collector F9-C, on page
319.

Error message
when the door of
thefraction
collectorisopened
duringarun

* Some partsinamethodrequire that the door of
the fraction collectoris closed.

Do not open the door when the Fractionation indicator
islit.

Fraction collector
wash isreported as
Completedwhenit
has been aborted.

The Fraction collector wash instruction is aborted when
the fraction collector door is opened during state pause.
When selecting to continue the run the instruction is
reported as Completed, it should state Cancelled.

Action: Do not open the door during the Fraction
collectorwash instruction. If the door has been opened,
restart the Fraction collector wash instruction to make
sure that the Fraction collector wash has been performed
as recommended.

The instrument
does not frac-
tionate viathe
Outlet valve ports

* TheDetector-Outletvalve delay volume has been
setto zero.

1. InSystem Control, select System —Settings
—Fraction collections —Delay volumes.

2. Correctthe Detector - Outlet valve delay volume.
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Problem Possible cause and action

420

Whenstartinga
method run during
amanual run, the
fraction collector
generatesanerror
message indicating
thatthe wrong
Cassettesarein
place, even though
the correct
Cassettesare
presentinthe Frac-
tion collector.

Action: End a manual run before starting a method run.

High pressure
alarmwhen
collecting fractions
with the fraction
collector

Action:

* Decrease the flow rate or use Outlet valve fractiona-
tion,
or

* replace the following tubing with tubing of larger inner
diameter (i.d.)
- thetubing between the outlet valve and the fraction

collector and

- theinternal tubing of the fraction collector.

Note:

Update the delay volume. In the System Control soft-
ware module, select System —-Settings -Tubing and
Delay volumes and update the value for Delay
volume —Monitor to frac.

Spillage in Fraction
collector whenthe
Fracarmis moving
from Cassette
placedin position 1
and 2 to waste

Action: If possible, place the Cassettes close to waste, i.e.,
position 5 or 6 during fractionation.

The fractionation
startsinthefirst
row again

* Thedoorofthe fraction collector has been
opened between two runs. When the instrument
isinstate Ready and the dooris openedand
closed, the Fraction collector contentisreset.

If fractionation will continue after the last fraction of
thefirstrun, do not open the door of the fraction
collector between two runs.
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Problem Possible cause and action

Spilla.lge between * The combination of high flow rates and liquids
fractions with low surface tension might lead to spillage in
the Fraction collector.

If possible use Cassette positions 5 and 6. Lower the
flow rate when using liquids with low surface tension.

Fraction collector F9-R

Problem Possible cause and action

Thefractioncollector | « Thecable between the fraction collectorand

cannot be found by the the AKTA pure instrumentis not connected

instrument Make sure that the cable is connected.

* WrongnodelD

Check the Node ID of the fraction collector. If neces-
sary, change the Node ID. See Section 9.76 Node
IDs, on page 551.

Theinternaltempera- | « Hotsurroundings
ture of the fraction

. . Decrease the room temperature. Maximum oper-
collectoristoo high P P

ating temperature is 35°C.

* Hardware error
Switch off the instrument and wait until the temper-
ature has decreased. Restart the instrument. If this

erroris recurrent, generate a System error report
and contact service.

Thefraction collector | « To high flow rate for drop sync
failedtodetectadrop

and has changed tube
without drop sync. ¢ Airintheflow path

Check the flow path for air. Fill system and purge
pumps. If this erroris recurrent, generate a System
error report and contact service.

Decrease the flow rate or disable drop sync.

* Uncleandropsyncsensor

Clean the drop sensor photocell located above the
tube sensor with adamp cloth.

¢ Thetubingis not correctly mountedinthe
tubing holder nut

Check that the tubing is correctly mounted, see
Connect tubing to AKTA pure, on page 120.
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Problem Possible cause and action

The tube sensor has * Thefraction collector movement is blocked
notdetected anew .
tube Make sure that the fraction collector can move and

is free from obstructions.

Thedelay queueisfull | « Theflowrateistoo high
orthereisatube

Reduce the flow rate.
change overload.

¢ Thefractionvolumeistoosmall
Collect larger fractions.

* Toomany fraction collectorinstructions have
beensent

Wait for awhile and try again.

Fraction numbering Fraction numbering continues from where it was
does notstartat1 atthe time ofthe No tube error

when the fractiona-
tionisrestared aftera
No tube error

Manually reset the fraction number in the System
settings menu.
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8.6  Troubleshooting: Pumps

In this section

* Troubleshooting for System pumps and Sample pumps

* Example of pump pressure curves

* Remove persistent air bubbles

Pumps

Problem Possible cause and action

Liquidis leaking
between the pump
head and the side
panel

Piston seal orrinsing membrane incorrectly fitted
orworn

Replace or reinstall the seal or the membrane. For
System pumps and Sample pump S9H, see Section
7.8.10 Replace pump piston seals of Pump P9 or P9H, on
page 368.For Sample pump S9, see Section 7.8.11
Replace pump piston seals of Pump P9-S, on page 377

Low eluent flow
and noise

Airin pumps
Purge the pumps. See Section 5.4 Prime inlets and purge

pump heads, on page 179 or Section 5.4.2 Sample pump,
on page 187.

Bad piston spring

Disassemble the pump head and examine the piston
spring. If the spring is corroded, check piston seal and
rinse membrane. Make sure that the pump piston
rinsing system is always used when working with
aqueous buffers containing salt.

Bad pump piston

If the piston is damaged, replace it according to Section
7.8.12 Replace pump pistons, on page 385.

Bad pump piston seal

Replace the piston seal and rinse membrane according
to Section 7.8.10 Replace pump piston seals of Pump P9
or P9H, on page 368 or Section 7.8.11 Replace pump
piston seals of Pump P9-S, on page 377 .
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Problem Possible cause and action

Leakagearounda * Leaking connection and/or crystallized material
connector around a connector

Unscrew the connector and check ifitis worn orincor-
rectly fitted. If so, replace the connector. Gently finger
tighten the connector.

Erraticpumppres- | « Ajrtrapped inthe pump heads
sure * Partially blocked solvent filters
* Leaking connections

* Pistonsealleakage

* Checkvalve malfunction

* Pistondamaged

See Examples of pump pressure curves, on page 426 for
examples of pump pressure curves.

The pumpisnot * The cable between the system pump and the ICU is

found by the not connected.
instrument .
Contact Service.

* The cable between the sample pump and the AKTA
pure instrumentis not connected.

Connect the cable.
e AfuseintheinstrumentICU is broken.
Contact Service.

The internal e Theairintake on the rear or on the left side of the

temperature of the instrumentis covered

mpi high
pumpistoo hig Make sure that none of the air intakes on the instrument

are covered.
* Hotsurroundings

Decrease the room temperature. Maximum operating
temperatureis 35°C.

* Hardwareerror
Switch off the instrument and wait until the tempera-
ture has decreased. Restart the instrument. If this error

isrecurrent, generate a System error report and contact
Service.
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Problem Possible cause and action

High pressure
alarm

The pressure hasincreased due toincreased
viscosity

The viscosity increases in cold room. Lower the flow
when performing runsin a cold room.

High pressure
alarm when pres-
sure controlis
activated

The parameter selected for pressure control is not
the most appropriate one

The pressure control is based on either the Pre column
pressure or the Delta column pressure. To change the
parameter for pressure control, select Pre column
pressure or Delta column pressure from the Pres-
sure control drop-down listin the Instruction box of
theinstruction of interest.

The flowis too high
Lower the flow.

Abnormal differ-
enceinsystem
pressure
compared to pre
column pressure

Clogged inlinefilter

Replace the inlinefilter, see Section 7.3.2 Replace the
inline filter, on page 294 .

Internal pump
error combined
with high pressure

The flow pathis blocked

Remove obstructions in the flow path. For example,
remove stop plugs and replace constricted tubing.

Internal pump
errorat normal
pressure

Blocked pump restrictor
Contact Service.

Too slow pressure
build up when
pressure controlis
active

Too low | factor in the Pressure control parameters
instruction

Inthe Manual Instructions dialog, increase the /
factor of the Pressure control parameters instruc-
tion.

Too slow pressure
build up when
using constant
pressure flow

Too low I factorin the Constant pressure flow param-
eters instruction

Inthe Manual Instructions dialog, increase the /
factor of the Constant pressure flow parameters
instruction.
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Problem Possible cause and action

Pressure over- e Too highIfactorinthe Pressure control parameters
shoot or oscil- instruction
lating pressure

Inthe Manual Instructions dialog, decrease the /

when pressure .
P . . factor of the Pressure control parameters instruc-
controlisactive )
tion.
Pressure over- ¢ Too high I factorin the Constant pressure flow
shootor oscil- parameters instruction
lating pressure .
ap . Inthe Manual Instructions dialog, decrease the /
when using
factor of the Constant pressure flow parameters
constant pressure . ;
flow instruction.

Examples of pump pressure curves

426

The table below shows some examples of pump system pressure curves obtained
when errors have occurred. The examples can be useful in troubleshooting of the

system pumps and the sample pump. The system pressure monitor R9 has higher
resolution than the other pressure monitors, and is therefore recommended for trou-
bleshooting purposes.

Incident: 30 pl of air enters pump.

Action: Purge pump.See Section 5.4 Prime inlets and purge pump heads, on page
179.1fthe problem is persistent, see Remove persistent air bubbles, on page 428.

hPa

na
08
or
e
0s
04
03
nz
iR]

334 338 338 34 342 344 346 34.8 35 352
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Incident: Alarge volume of air enters pump.

Action: Purge pump.See Section 5.4 Prime inlets and purge pump heads, on page
179.

Incident: Blocked outlet check valve

Action: Clean the checkvalve, See Section 7.6.8 Clean the pump head check valves,
onpage 327.

Incident: Inlet check valve is loose.

Action: Tighten the checkvalve. See Section 7.8.9 Replace the pump head check
valves, on page 365.
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Incident: Leaking inlet check valve.

Action: Replace the check valve. See Section 7.8.9 Replace the pump head check
valves, on page 365.

Incident: Leaking outlet check valve.

Actions: Replace the checkvalve. See Section 7.8.9 Replace the pump head check
valves, on page 365.

Incident: Oneinletis blocked,

Action: Cleaninlet tubing. For example, perform a System CIP.

Remove persistent air bubbles

428

After purging the pump (see Section 5.4 Prime inlets and purge pump heads, on page
179), check that all air bubbles have been removed by analyzing the pre-column pres-
sure curve (see examples above). If the pressure curve indicates that there are still air
bubbles present, repeat the purging process. If the problem persists, follow the instruc-
tions below to purge the pump with methanol (see Section 5.4 Prime inlets and purge
pump heads, on page 179 for detailed instructions for the purge procedure).

AKTA pure User Manual 29119969 AD




Step

8 Troubleshooting
8.6 Troubleshooting: Pumps

Action

Make sure that the pump contains water.

Use a syringe to draw 100% methanol into the pump (see Section 5.4 Prime
inlets and purge pump heads, on page 179 for details).

Set the pump flow to 2.5 mI/min for AKTA pure 25 or 10 ml/min for AKTA
pure 150.

Let the flow run until the disturbances in the pressure curve disappear.

Remove the methanol:

a. Stopthe pumpand move theinlet tubing to water. Make sure that no air
isintroduced into the system.

b. Setthe pump flow to 1 ml/minfor AKTA pure 25 or 5 ml/min for AKTA
pure 150.

c. Runfor 5 minutes.

Purge the pump again using an appropriate buffer.
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8.7  Troubleshooting: Other components

In this section

* General Hardware: Allmodules
* Mixer

* Superloop

¢ Cabinet

* PowerandICU

¢ External air sensors

¢ 1/O-box E9

* |nstrumentcontrol panel

General hardware: All modules

Problem Possible cause and action

Modules cannotbe e The cable between amodule and the ICU is

Remove the module and make sure that the cable
isconnected.

* Two similar modules have been added to the
instrument, for example two Inlet valve A

Remove one of the modules with the same Node
ID.

* TheNodeID for one or more of the modulesis
incorrect, for example an Inlet valve A2 has
the same Node ID as Inlet valve A. The instru-
ment then considers themto have the same
identity.

Remove Inlet valve A2 and change the Node ID
according to Section 9.716 Node IDs, on page 551.

Anunknowninstrument | « The Node ID forone or more of the modules is
moduleis connected to incorrect

thesystem Check Node ID and change the Node ID according

to Section 9.16 Node IDs, on page 551.
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Problem Possible cause and action

Leakage

Leaking tubing connections

Check the tubing connections. Tighten or replace
if necessary.

Check the O-ring. Replaceitifitis damaged. See
Section 7.8.4 Replace the O-ring inside the Mixer,
on page 356.

Check the Mixer chamber. Replace itif the liquid
has penetrated the Mixer chamber walls and seal-
ings. See Section 7.8.3 Replace the Mixer, on page
355.

See Chapter 10 Ordering information, on page
554.

Unstable gradients

Bad mixing of eluents

Check the function of the Mixer. Place a stirrer bar
in the palm of your hand. Hold the hand above the
Mixer. The stirrer should move when the Mixer is
activated.

Check the Mixer chamber size and change
chamber if necessary. See Section 7.8.3 Replace
the Mixer, on page 355.

Noisy UV signal

Bad mixing of eluents

Check the function of the Mixer. Place a stirrer bar
in the palm of your hand. Hold the hand above the
Mixer. The stirrer should move when the Mixer is
activated.

Check the Mixer chamber size and change
chamber if necessary, see Select Mixer chamber,
on page 169.

The Mixer chamber was
notrecognized

The Mixer chamber is not correctly installed

Verify that the Mixer chamber is correctly
installed. See Section 7.8.3 Replace the Mixer, on
page 355.If the erroris recurrent, replace the
Mixer chamber.See Chapter 10 Ordering informa-
tion, on page 554.
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Problem Possible cause and action

The internal Mixer o Theairintake on the rear or on the left side of
temperatureis too high the instrument is covered
Make sure that none of the air intakes on the
instrument are covered.

* Hotsurroundings
Decrease the room temperature. Maximum oper-
ating temperature is 35°C.

* Hardwareerror
Switch off the instrument and wait until the
temperature has decreased. Restart the instru-

ment. Ifthis error is recurrent, generate a System
error report and contact Service.

Superloop
Problem Possible cause and action
9v_erpressure during * TheSuperloopisfilled to the max. Pressure is
filling notreleased anywhere.
Manually turn Injection valve to Manual load
position.
Cabinet

Problem Possible cause and action

The temperatureofthe | « Theairintake onthebackoron the leftside of
instrumentoraninstru- theinstrument is covered
ment componentis too
hiah P Make sure that none of the air intakes on the
9 instrument are covered.
* Brokenfans
Contact Service.
¢ Hotsurroundings
Decrease the room temperature. Maximum oper-
ating temperature is 35°C.
Liquid from the Buffer * Thewaste tubing from the Buffer tray is loose
tray is flowing onto the .
table Contact Service.
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Problem Possible cause and action

Theinstrument cannot
be turnedon

The power cord is not connected

Connect the power cord to the wall outlet and to
the electrical inlet on the instrument. Make sure
that the cord is attached using the clip, thereby
preventing the cord from coming loose.

No electric currentinthe wall outlet

Make sure that there is electric current in the wall
outlet.

AfuseintheinstrumentICUis broken
Contact Service.
The instrumentis overheated

Switch off the instrument and wait until the
temperature has decreased. Restart the instru-
ment. If this error is recurrent, generate a System
error report and contact Service.

One or more modules
are automatically
turned off

One orsome of the minor modules use too
much current. Minor modules include all
modules except the Fraction collector, the
UV monitorand the pumps.

The current is cut off by a temperature sensitive
component. The instrument can be restarted
when the temperature has decreased. If persis-
tent, generate a System error report and contact
Service.

Theinstrument cannot
be seenin UNICORN

The network cable is not connected

Connect the cable, see UNICORN Administration
and Technical Manual.
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Problem Possible cause and action

One or more module(s) ¢ The cable between amodule and theICUis
is not found by the notconnected.
instrument

Remove valves and check that cables are
connected.

¢ Oneormorejumpersareloose or missing.

Check the connections on the back of the instru-
ment. Empty positions for UniNet-9 connectors 1
to 8 must have connected jumpers. See the illus-
tration below. The connector 9 should be
protected with a plastic lid and must never have a
jumper connectedtoit.

N

Theinternalinstrument | . Theairintake attherearoron the right side
temperatureis too high of the instrument is covered

Make sure that none of the airintakes on the
instrument are covered.

¢ Hotsurroundings

Decrease the room temperature. Maximum oper-
ating temperature is 35°C.

* Hardwareerror
Switch off the instrument and wait until the
temperature has decreased. Restart the instru-

ment. If this error is recurrent, generate a System
error report and contact Service.
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Problem Possible cause and action

The external air sensoris
not found by the instru-
ment

The cable between the external air sensor
and thelCUis notconnected

Check the back of the instrument and make sure
thatthe cable is connected.

The external air sensor has not been selected
in UNICORN

Select the external air sensorin UNICORN. Refer
totheinstallation instructions delivered together
with the external air sensor.

Airisintroducedinto
the flow path

One of the connectionsis not tight enough
Tighten the connectors.

Liquid is leaking from
the external air sensor

One of the connectionsis not tight enough
Tighten the connectors.

The internal tempera-
ture of the air sensoris
too high

Hot surroundings

Decrease the room temperature. Maximum oper-
ating temperature is 35°C.

Hardware error

Switch off the instrument and wait until the
temperature has decreased. Restart the instru-

ment. If this erroris recurrent, generate a System
error report and contact Service.

1/0-box E9

Problem Possible cause and action

The internal tempera-
ture of the 1/0-boxis too
high

Hot surroundings

Decrease the room temperature. Maximum oper-
ating temperatureis 35 C.

Hardware error

Thel/0-boxis not
detected by the system

Wrong Node ID

Make sure that the Node ID is (00) for the primary
box, and (01) for a potential secondary box.
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Problem Possible cause and action

The system does not
detect Digital signals
correctly

Cablesincorrectly connected

Make sure that the cables are connected
correctly, earth to earth etc.

Digital In always "0",
regardless of input
signals

Digital Out connections switched

Check that the digital Out cables are correctly
connected, earth to earth etc.

External digital equip-
mentdoes notrespond
toset changesin Digital
Out

Toisolate the problem:

1.

Cablesincorrectly connected

Make sure that the cables are connected
correctly, earth to earth etc.

Connect Digital Out (e.g. pin 6) to Digital In (pin
1,2,3,0r4).

Change the Digital Out 1 signal between "1"
and "0". Verify that Digital out follows.

If not: contact Service.

Ifit does: the problem probably lies within the
connected equipment.

Analog Indoes not
measure expected
voltage

Auto-zero onthe wronglevel
Reset Auto-zero.
Digital Out connection error

Make sure that Digital Out is connected correctly,
earthtoearth etc.

Noisy analog signal

Toolong cable between the external equip-
mentand E9

Use as short cable as possible. Use shielded cable.
Connect the cable shield to the D-sub connector's
shield.

AnalogIndoes not
measure expected
voltage

AnalogInis not calibrated
Contact Service.

Analog Outdoes not
generate expected
voltage

Analog Outis not calibrated

Contact Service.
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Problem Possible cause and action

The internal tempera-
ture of the instrument
control panelistoo
high

* Theairintake ontherearorontherightside of

theinstrumentis covered.

Make sure that none of the air intakes of the instru-
ment are covered.

Hot surroundings

Decrease the room temperature. Maximum oper-
ating temperature is 35 C.

Hardware error
Switch off the instrument and wait until the temper-
ature has decreased. Restart the instrument. If this

errorisrecurrent, generate a System error report
and contact Service.
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8.8  Troubleshooting: Instrument communication

Scenario Possible cause and action

!Vlultiple errormessages | « Acabletoamodule (including Module Panels)
in UNICORN: Lost isnot connected

m /|
odules Connect the cable:

1. Switch off the instrument.

Check allmodules and connections.

Switch on the instrument.

> woN

Inthe displayed dialog in UNICORN, select the
option Restart the system only and click
OK.
¢ AUniNet-9 connectoris not plugged
Check that all UniNet-9 connectors that are not
in use are plugged.

UNICORN has lost * The UNICORN client has lost connection to
communication withthe the instrumentserver during a temporary
instrumentserver overload of the processor

Restart the UNICORN client to regain control. The
run continues and no data will be lost.

Warning messagein * The module is not functioning properly
UNICORN: Instrument Inthe displayed dialog in UNICORN, select the

module is missin ) )
g option Restart the system only and click OK.
If the problem still remains, replace the module or
contact Service.
Warning messagesin * Two orseveral modules have the same Node
UNICORN: (Warning) ID
Two instrument
modules have the same Changeto correct Node IDs:
NodeID 1. Switch off the instrument.

2. Checkthe Node ID for allmodules, see Section
9.16 Node IDs, on page 551.

3. Switchontheinstrument.

4. Inthedisplayed dialogin UNICORN, select the
option Restart the system only and click
OK.
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Scenario Possible cause and action

Warning messagesin e Onemodule hasanincorrect Node ID
UNICORN: (Warning) )

Gate (12) »Internal Change the Node ID:

instrumenterror 1. Switch off the instrument.

2. Checkthe Node ID for all modules, see Section
9.16 Node IDs, on page 551.

3. Switchontheinstrument.

4. Inthedisplayed dialogin UNICORN, select the
option Restart the system only and click
OK.
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8.9 Troubleshooting: Method development

Scenario Possible cause and action

Phase propertiesortext | « The module required forthe instruction has
instructions are not not been enabled in the component selection

available in the method in the administration module

editor as expected . .
P Review the component list.

* Thewrongsystem has beenselected when
creating the new method

Make sure that the right system has been
selected in the "new method" dialog.

A method has been e Action:
created forasystem
that now has a different 1. Openthe method in the method editor.
configuration 2. Selectto either adapt the method to the new
configuration
OR

Keep the text method unchanged and
manually replace the text instructions that are
not available for the new configuration.

Refer to Open and save methods for different
systems, on page 243 for more information.

Anold methodisto be e Action:
transferred toanew ) _
system configuration. 1. Openthe method inthe method editor.

2. Save as and select the new system.
OR

If the configuration is different on the new
system, select to either adapt the method to
the new configuration or to keep the text
method unchanged and manually replace the
textinstructions that are not available.

Refer to Open and save methods for different
systems, on page 243 for more information.
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8.10 Error codes

Introduction

This section describes the error codes that can appear for the different modules,
together with corrective actions.

All modules

Error code Description
0-19 Internal instrument Restart the instrument. If recurrent
error please contact Service.

Instrument control unit

Error code Description Action
21-69 Internal instrument Restart the instrument. If recurrent
error please contact Service.
Valve
Error code Description Action
20,24 Internal instrument Restart the instrument. If recurrent
error please contact Service.
22 Valve not finding posi- Restart the instrument. If recurrent
tion please contact Service.
23 Faulty air sensor Restart the instrument. If recurrent
please contact Service.
25 High temperature See Section 8.4 Troubleshooting:
Valves, on page 409

Pressure monitor

Error code Description Action

20,21,24-27 Internal instrument Restart the instrument. If recurrent
error please contact Service.

23 High temperature See Pressure monitors, on page 406.
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Air sensor

Error code

Description

Action

20

High temperature

See External air sensors, on page
435.

Mixer

Error code

25

Description

Mixer motor error

Action

Restart the instrument. If recurrent
please contact Service.

26

Internal instrument
error

Restart the instrument. If recurrent
please contact Service.

High temperature

See Mixer, on page 431

pH monitor

Error code

20,21

Description

Internal instrument
error

Action

Restart the instrument. If recurrent
please contact Service.

25

No factory calibration

Contact Service

26

High temperature

See pH monitor and pH valve, on
page 405.

Conductivity monitor

Error code

20-27

Description

Internal instrument
error

Action

Restart the instrument. If recurrent
please contact Service.

28

High temperature

See Conductivity monitor, on page
401

29

Temperature data
error

Restart the instrument. If recurrent
please contact Service.

32-34

No factory calibration

Contact Service
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Pump

Error code

51-53

Description

Internal pump error

8 Troubleshooting
8.10 Errorcodes

Action

Check that there is no blockage of
the pump outlet. Restart the instru-
ment. If recurrent please contact
Service.

High temperature

See Section 8.6 Troubleshooting:
Pumps, on page 423

UV monitor U9-M

Error code

21,25,26,31

Description

Grating error

Action

Restart the instrument. If recurrent
please contact Service.

22,23,32

Block filter error

Restart the instrument. If recurrent
please contact Service.

24

Internal instrument
error

Restart the instrument. If recurrent
please contact Service.

Spectrum calibration
error

Restart the instrument. If recurrent
please contact Service.

Lamp error

Restart the instrument. If recurrent
please contact Service.

High temperature

See UV monitor U9-M and UV
detector unit, on page 394.

UV detector U9-D

Error code

24,26,28,29,
31,33

Description

Internal instrument
error

Action

Restart the instrument. If recurrent
please contact Service.

25

Too low light intensity

Check that the detector and flow cell
arefitted correctly. If warning reap-
pears, contact Service.

Too high light intensity

Check that the detector and flow cell
arefitted correctly. If warning reap-
pears, contact Service.
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Errorcode Description Action
30 Too highlightintensity, | Checkthatthe detector isfitted
R channel correctly. If warning reappears,
contact Service.
32 Too highSlightinten- Check that the flow cell is fitted
sity, Schannel correctly. If warning reappears,
contact Service.

34 No light detected Check optical pathway and restart
theinstrument. If recurrent please
contact Service.

35 Too low light intensity, Check that the detector is fitted

R channel correctly. If warning reappears,
contact Service.

36 Too low light intensity, No light through flow cell. Check

Schannel solution absorption and that the cell
is fitted correctly.

UV monitor U9-L

Error code

51

Description

High temperature

Action

See UV monitor U9-L, on page 398.

52,55

Low lamp intensity

Contact Service.

54

Autozero out of range

Autozerorequested when AU value
islargerthan 2.

58

Too low light intensity,
Schannel

No light through flow cell. Check
solution absorption and that the cell
isfitted correctly.

59,60

Internal instrument
error

Restart the instrument. If recurrent
please contact Service.

61

Measurement error

Restart the instrument. If recurrent
please contact Service.
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Fraction collector F9-C

Error code

20-22

Description

Internal instrument
error.

8 Troubleshooting
8.10 Errorcodes

Action

Restart the fraction collector with
the power switch on the AKTA pure
instrument. If recurrent, generate a
system error report and contact
service.

32

The fraction collector
failed to operate the
accumulator.

Restart the fraction collector with
the power switch on the AKTA pure
instrument. Ifrecurrent, generate a
system error report and contact
service.

33-35,37-40,
55

Fraction collector
configuration error.

The instrument restarts. If the error
isrecurrent, generate a system error
report and contact service.

47-48

The fraction collector
failed to detect the
code on the cassette or
the type of plate.

Clean the cassette code reader, the
cassette type code on the cassette
and the plate.

53

Calibration of the drop-
sync sensor failed.

Clean the Drop sync sensor, see user
documentation for the location of
the sensor. If this errorisrecurrent,
please contact service.

54

Fraction collector
movement is blocked.
Either the dooris open
or there are communi-
cation problems.

Close the door of the fraction
collector.

57-59

Internal fraction
collectorerror.

Theinstrument restarts. If the error
isrecurrent, generate a system error
report and contact service.

63

Tube changeistoo
fast.

Lower the flow rate orincrease the
fractionation volume.

68,72

Fraction collector arm
movement is blocked.

Theinstrumentrestarts. If the error
isrecurrent, generate a system error
report and contact service.
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Fraction collector F9-R

Error code Description Action

20 High temperature See Section 8.5 Troubleshooting:
Fraction collector, on page 411

21 Drop syncwarning Clean the sensor and remove air
bubblesin the flow path.

22 Tube sensorerror Check that the tube sensor is
adjusted properly.

23 Delay queue full Increase the fraction size. Fraction
size must be greater than 1/10 of the
delay volume.

24,26 Internal instrument Restart the instrument. If recurrent

error please contact Service.

25,28 Too fasttube change Increase the fraction size or lower
the flow rate.

27 Drop syncerror Clean the drop sensor
Error code

Instrument control panel

Error code Description Action
51 High temperature See Instrument control panel, on
page 437
1/0-box

Errorcode Description Action

20 High temperature See I/0-box E9,

21 Analoginsignal below Check the external equipment
-2V connected to the I/0-box.

22 Analogin signal above Check the external equipment
2V connected to the I/0-box.

23-28 Internal instrument Restart the instrument. If recurrent
error please contact Service.
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9 Reference information

About this chapter

This chapter lists the allowed environmental and operational ranges for AKTA pure.

9 Reference information

Refer to AKTA pure Product Documentation for detailed technical specifications.

In this chapter
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9.1  System specifications

System specifications

Parameter Data

System configuration

Benchtop system, external computer

Control system

UNICORN 6.3 or other compatible version

Connection between PC Ethernet

and instrument

Dimensions (W x D x H) 535x470x630 mm
Weight (excluding upto53kg

computer)

Power supply 100-240V ~,50/60 Hz

Power consumption

300 VA (typical)
25 VA (power-save)

Enclosure protective IP21
class
Tubing and connectors AKTA pure 25:

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

¢ Pumpto Injectionvalve: PEEK tubing,i.d.0.75 mm,
Fingertight connector, 1/16"

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

* Qutletand waste: ETFE tubing, i.d. 1.0 mm, Finger-
tight connector, 1/16"

* Optional tubing kits:i.d.0.25 mm, i.d.0.75 mm, i.d.
1.0mm

448
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Parameter Data

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

* Pumptoinjectionvalve: PEEK tubing,i.d. 1.0 mm,
10-32 UNF connections

e AfterInjectionvalve: PEEK tubing,i.d.0.75 mm,
10-32 UNF connections

e Qutlet: FEP,i.d. 1.6 mm, 5/16-24 UNF connections

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

¢ Optionaltubingkits:i.d. 0.5 mm,i.d. 1.0mm

Environmental ranges

Parameter Data

Storage and transport -25°Cto +60°C
temperaturerange

Chemical environment See therelevant purification instrument User manual.

Operating ranges

Parameter Data

Operating temperature 4°Cto 35°C
range

Relative humidity 20% to 95%, non-condensing

Equipment noise level

Equipment Acoustic noise level

AKTA pure instrument <60dBA
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9.2 Module specifications

Introduction

This section specifies the operating data of the components in AKTA pure. For general
data for the system see System specifications, on page 448.

System pumps

Parameter Data

Pump type Piston pump, metering type

Flow rate range AKTA pure 25:

0.001 to 25 mL/min (up to 50 mL/min during column
packing)
AKTA pure 150:

0.01to 150 mL/min (up to 300 mL/min during column
packing)

Pressure range AKTA pure 25:

0to 20 MPa (2900 psi)
AKTA pure 150:

0to 5 MPa (725 psi)

Viscosity range AKTA pure 25:

0.35t0 10 cP (5 cP above 12.5 mL/min)
AKTA pure 150:

0.35to5cP

Flow rate specifications AKTA pure 25:

* Accuracy:+1.2%
* Precision: RSD < 0.5%

(Conditions: 0.25to 25 mL/min, <3 MPa, 0.8to 2 cP)
AKTA pure 150:

* Accuracy:t 1.5%
* Precision: RSD < 0.5%

(Conditions: 1.0to 150 mL/min, <3 MPa, 0.8to 2 cP)
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Sample pump
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Parameter Data

Pump type Piston pump, metering type
Dimensions (W x D x H) 215x370x210mm
Weight 11kg
Flow rate range AKTA pure 25:

0.001-50 mL/min

AKTA pure 150:

0.01to 150 mL/min

Pressurerange

AKTA pure 25:

0to 10 MPa (1450 psi)
AKTA pure 150:
0to5MPa (725 psi)

Viscosity range

0.7to10cP

Flow rate

specifications

AKTA pure 25:

* Accuracy: 2%

* Precision:RSD < 0.5%

(Conditions: 0.25 - 50 mL/min, < 3 MPa, 0.8 -3 cP)
AKTA pure 150:

* Accuracy: 2%

* Precision:RSD < 0.5%

(Conditions: 1.0 - 150 mL/min, < 3MPa, 0.8-3 cP)

Valves

Parameter Data

Type

Rotary valves

Number of valves

Upto12

Functions

Standard: Injection

Options:Inlet A, Inlet B, Sample inlet, Extrainlet, Mixer
by-pass, Loop selection, Column selection, pH, Outlet,
Versatile
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Inlet options

Parameter Data

Inlet A 1,2o0r7inlets

InletB 1,20r7inlets

Sampleinlet Upto 7 sampleinlets and 1 bufferinlet
Outlet options

Parameter

Number of outlets

1or10

Mixer
Mixing principle Chamber with magneticstirrer
Mixer volume AKTA pure 25:
0.6,1.40r5mL
AKTA pure 150:
1.4,50r15mL
Gradient formation

Parameter

Gradient flow rate range

AKTA pure 25:
0.1to 25 mL/min
AKTA pure 150:
0.5to 150 mL/min
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Parameter Data

Gradient composition AKTA pure 25:
accuracy +0.6%

(Conditions 5t095% B. 0.5to 25 mL/min, 0.2 to 2 MPa,
0.8to2cP)

AKTA pure 150:
+0.8%

(Conditions 5t095% B. 2 to 150 mL/min, 0.2 to 2 MPa,
0.8to2cP)

Pressure monitors

Number of sensors Upto4

Placement of sensors Standard: The System pressure monitor is located
after the System pump
Options:

* The Pre-column pressure monitor and the Post-
column pressure monitor are integrated in Column
valve V9-C or VOH-C.

* TheSample pressure monitor islocated after the
Sample pump.

External air sensor options

Parameter Data

Number of sensors Upto7

Placement * Integratedininletvalve A, inlet valve Band sample
inlet valve

e Aftertheinjectionvalve
* Before the system pumps

* Before the sample pump

Sensing principle Ultrasonic

AKTA pure User Manual 29119969 AD 453



9 Referenceinformation
9.2 Module specifications

UV monitor options
Parameter Data
Number of monitors Upto2
Wavelength range U9-L:280nm
U9-M: 190 to 700 nmin steps of 1 nm, up to 3 wave-
lengths
Absorbance range -6to6 AU
Resolution 0.001 mAU
Linearity U9-L:within+5%at0to2 AU
U9-M:within+2%at0to2 AU
Drift U9-L (2 mmecell): <] 0.2mAU | AU/h
U9-M (2 mmcellat 280 nm): <[ 0.2 mAU | AU/h
Noise U9-L:<0.1mAU
U9-M:<0.08 mAU
Operating pressure 0to2MPa
Lamp operating time U9-L:>10000h
U9-M:>5000h
Flow cells: U9-L Standard:
Optical pathlength2 mm
Cellvolume 2 L
Total volume: 30 uL
Option:
Optical pathlength 5 mm
Cellvolume 6 pyL
Total volume 20 pL
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Parameter Data

Flow cells: U9-M Standard:

Optical pathlength2 mm
Cellvolume 2 uL
Totalvolume: 11 pL
Option:

Optical path length 10 mm
Cellvolume 8 uL

Total volume 12 pL

Optical path length 0.5 mm
Cellvolume 1 pL

Total volume 10 pL

Conductivity monitor options

Parameter Data

Conductivity reading 0.01t0999.99 mS/cm
range
Accuracy +0.01 mS/cm or + 2%, whichever is greater,

(within 0.3 to 300 mS/cm)

Operating pressure Oto5MPa

Flow cell volume 22 L

Temperature monitor 0°Cto99°C

range

Temperature monitor +1.5°Cwithin4°Cto 45°C
accuracy

pH monitor option

Parameter Data

pHreading range Oto14

Accuracy + 0.1 pH unit

within pH 2 to 12, temperature within + 3°C from cali-
bration temperature

Operating pressure 0to0.5MPa
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Parameter

Flow cell volume AKTA pure 25:
76 L
AKTA pure 150:
129 uL

Outlet valve fractionation option

Parameter Data

Number of outlets 10
Fraction volumes 0.01t0 20000 mL
Delayvolume (UV -outlet | AKTA pure25:
ValVe) 125 UL
66 pL with optional tubing kit (i.d. 0.25 mm)
AKTA pure 150:
296 uL

245 pL with optional tubing kit (i.d. 0.5 mm)

Fraction collector options

Parameter Data

Number of fraction Up to two.
collectors The second fraction collector must be an F9-R.
Number of fractions F9-C:Upto 576

F9-R:Upto 175

Vessel types F9-C:

* Deepwellplates, 96, 48 or 24 wells
* Tubes3,5,8,15 50mL
* Bottle, 250 mL

F9-R: 3,5,8,150r 50 mL tubes

Fraction volumes F9-C:0.1to 250 mL
F9-R:0.1to 50 mL

Spillage-free mode F9-C: Automatic, Drop sync or Accumulator
F9-R: Drop sync
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Parameter Data

dispenser head)

Flammable liquids F9-C:no
F9-R:yes
Delay volume (UV - AKTA pure 25:

F9-R: 205 pL, 86 pL with optional tubing kit (i.d. 0.25
mm)

F9-C: 435 pL, 214 yL with optional tubing kit (i.d. 0.25
mm)

AKTA pure 150:

F9-R: 473 uL, 278 yL with optional tubing kit (i.d. 0.5
mm)

F9-C: 876 pL, 508 pL with optional tubing kit (i.d. 0.5
mm)

Dimensions (W x D x H)

e F9-C:390x585x320mm
e F9-R:320x400x250 mm

Weight

e F9-C:21kg
* F9-R:5kg

1/0 box

Parameter Data

Number of ports

2 analogin, 2 analog out 4 digital in, 4 digital out

Analog range

INt2VOut+1V
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9.3 Tubing and connectors

Tubing types
The table below shows the tubing types used in AKTA pure.

Description Color Scope of use Volume/cm
PEEK, 0.d.1/16",i.d.0.25 | Blue High pressure tubing 0.5pl
mm Reference capillary 1

Tubing Kit 0.25
PEEK, 0.d.1/16",i.d.0.50 | Orange High pressure tubing 2.0ul
mm Tubing kit 0.5 (standard)
PEEK, 0.d.1/16",i.d.0.75 | Green High pressure tubing 4.4l
mm Tubing kit 0.75
PEEK, 0.d.1/16",i.d. 1.0 Beige High pressure tubing 7.8yl
mm Tubing kit 1.0
FEP,0.d.1/8",i.d.1.6 mm | Trans- Inlet tubing 20.0pl

parent

FEP,0.d.3/16",i.d.2.9 Trans- Inlet tubing for high flow 66.0 pl
mm parent rate and high viscosity
ETFE, 0.d.1/16",i.d.0.75 | Trans- Narrow inlet tubing 4.4l
mm parent (optional)
ETFE, 0.d.1/16",i.d.1.0 Trans- Outlet and waste tubing 7.8yl
mm parent
Silicone, 0.d. 12 mm, i.d. Trans- Waste tubing from Buffer | 0.3 mL
8mm parent tray

Pump rinse solution

tubing

Note: * Many different sizes/types of tubing can be connected to a chromatog-

458

raphy system. Tubing with a smaller inner diameter (i.d.) holds less delay
volume and will therefore generate less dilution of the protein peak.
Narrow tubing, however, increases the system pressure, especially when
running at high flow rates. The tubing used should match the application
needs. See Section 9.4 Recommended tubing kits for prepacked
columns, on page 466 for more information.

* When using the high pressure tubing kit with i.d. 1.0 mm to allow high
flow rates in combination with high viscosities in the pumps, inlet tubing
with a larger i.d. than standard might be needed to avoid outgassing.
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Tubing connectors
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The table below shows the tubing connectors used in AKTA pure.

Description

Fingertight connector, 1/16"

Use with tubing...

* PEEK 0.d.1/16"id.0.25mm
* PEEK 0.d.1/16"id.0.50 mm
* PEEK 0.d.1/16"i.d.0.75 mm
* PEEK, 0.d.1/16"id.1.0mm
e ETFE 0.d.1/16"i.d.1.0mm

Tubing connector 5/16" +
Ferrule (blue), 1/16"

ETFE, 0.d.1/16",i.d.0.75mm

Tubing connector 5/16" + ferrule (blue) 3/16" | FEPo0.d.3/16"i.d.2.9 mm

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

FEP,0.d.1/8"i.d.1.6 mm

Other connectors

The table below shows other connectors used in AKTA pure.

Description Scope of use

Stop plug 1/16"

Stop plug for valve ports

Luer female

Syringe connector for pH valve and
Injection valve
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Tubing labels

Theillustration below shows the tubing labels for for a typical system configuration.
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Inlet tubing

The table below shows the labels, standard diameters, and standard lengths of the inlet
tubing.

Description Volume (ml)

AKTA AKTA

pure pure
25 150
A1-A2 Inlets to Inlet valve FEP, 0.d.1/8", FEP, 0.d. 1500 3.0 9.9
and AB i.d.1.6 mm 3/16",i.d.2.9
B1-B2 mm
A1-A7 Inlets to Inlet valve FEP,0.d.1/8", FEP,0.d. 1500 3.0 9.9
A i.d.1.6 mm 3/16",i.d.2.9
mm
B1-B7 InletstoInletvalve B | FEP,0.d.1/8", FEP,0.d. 1500 3.0 9.9
i.d.1.6 mm 3/16",i.d.2.9
mm
InA FromInletvalve Aor | FEP,0.d.1/8", FEP,0.d. 300 0.6 2.0
Inlet valve AB to i.d.1.6 mm 3/16",i.d.2.9
System pump A mm
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Description Tubing Volume (ml)
AKTA pure AKTA pure AKTA AKTA
25 150 pure pure
25 150
InB FromInletvalve Bor | FEP,0.d.1/8", FEP, o.d. 300 0.6 2.0
Inlet valve AB to i.d. 1.6 mm 3/16",i.d.2.9
System pump B mm
S1-S7 Inlets to Sample FEP, 0.d.1/8", FEP, o.d. 1000 2.0 6.6
inlet valve V9-IS or i.d. 1.6 mm 3/16",i.d.2.9
VIH-IS mm
Buff InlettoSampleinlet | FEP,0.d.1/8", FEP, o.d. 1000 2.0 6.6
valve V9-IS or VOH- i.d. 1.6 mm 3/16",i.d.2.9
IS mm
InS From Sampleinlet FEP,0.d.1/8", FEP, o.d. 580 1.2 3.8
valve V9-IS or VOH- i.d.1.6 mm 3/16",i.d.2.9
ISto Sample pump mm
S9 or S9H, respec-
tively

Note: Narrow inlet tubing, ETFE, o.d. 1/16",i.d. 0.75 mm, is available for $1-S7.

High pressure tubing

The tables below shows the labels, standard diameters, and standard lengths of the
standard high pressure tubing and the optional high pressure tubing.

Standard high pressure tubing

Label Description Tubing Lengt Volume (pl)
AKTApure AKTApure (mm) AKTApure AKTADpure
25 150 25 150
1A1 System pump A PEEK, o.d. PEEK, o.d. 340 150 270
left to Restrictor 1/16",i.d. 1/16",i.d.
A 0.75mm 1.0mm
1A2 System pump A PEEK, o.d. PEEK, o.d. 340 150 270
rightto 1/16",i.d. 1/16",i.d.
Restrictor A 0.75mm 1.0mm
2A Restrictor Ato PEEK, o.d. PEEK, o.d. 115 50 90
Pressure monitor | 1/16"i.d. 1/16",i.d.
0.75mm 1.0mm
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Description Tubing Volume (pl)
AKTApure AKTApure AKTApure AKTApure
25 150 25 150
1B1 System pump B PEEK, o.d. PEEK, o.d. 340 150 270
left to Restrictor 1/16",i.d. 1/16"i.d.
B 0.75mm 1.0mm
1B2 System pump B PEEK, o.d. PEEK, o.d. 340 150 270
rightto 1/16",i.d. 1/16",i.d.
Restrictor B 0.75mm 1.0mm
2B Restrictor Bto PEEK, o.d. PEEK, o.d. 115 50 90
Pressure monitor | 1/16"i.d. 1/16",i.d.
0.75mm 1.0mm
151 Sample pumpleft | PEEK, o.d. PEEK, o.d. 340 150 270
to Restrictor S 1/16",i.d. 1/16",i.d.
0.75mm 1.0mm
152 Sample pump PEEK, o.d. PEEK, o.d. 340 150 270
right to 1/16",i.d. 1/16",i.d.
RestrictorS 0.75mm 1.0mm
2S RestrictorSto PEEK, o.d. PEEK, o.d. 115 50 90
Sample pressure 1/16" i.d. 1/16",i.d.
monitor 0.75mm 1.0mm
3S Sample pressure PEEK, o.d. PEEK, o.d. 530 230 420
monitor to injec- 1/16",i.d. 1/16",i.d.
tionvalve. 0.75mm 1.0mm
3 Pressure monitor | PEEK, o.d. PEEK, o.d. 400 180 310
to Mixer 1/16",i.d. 1/16",i.d.
0.75mm 1.0mm
4 Mixer to Injection | PEEK, o.d. PEEK, o.d. 200 90 160
valve 1/16",i.d. 1/16",i.d.
0.75mm 1.0mm
5 Injectionvalveto | PEEK, o.d. PEEK, o.d. 160 30 70
Columnvalve 1/16",i.d. 1/16",i.d.
0.50mm 0.75mm
6 Columnvalve to PEEK, o.d. PEEK, o.d. 160 30 70
UV monitor 1/16",i.d. 1/16",i.d.
0.50mm 0.75mm
7 UV monitor to PEEK, o.d. PEEK, o.d. 170 30 80
Conductivity 1/16",i.d. 1/16",i.d.
monitor 0.50mm 0.75mm
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Label Description Tubing Volume (pl)
AKTApure AKTApure AKTApure AKTADpure
25 150 25 150
8 Conductivity PEEK, o.d. PEEK, o.d. 95 20 40
monitor to Flow 1/16",i.d. 1/16"i.d.
restrictor 0.50 mm 0.75mm
9 Flow restrictorto | PEEK, o.d. PEEK, o.d. 135 30 60
Outlet valve 1/16",i.d. 1/16",i.d.
0.50mm 0.75mm
Frac Outletvalve to PEEK, o.d. PEEK, o.d. 400 180 310
Fraction 1/16",i.d. 1/16",i.d.
collector F9-R 0.50mm 0.75mm
Outletvalve to PEEK, o.d. PEEK, o.d. 350 70 160
Fraction 1/16",i.d. 1/16",i.d.
collector F9-C 0.50mm 0.75mm

Note: Tubing of different inner diameter can be used for tubing Frac and tubing 5
to 9. Aninner diameter (i.d.) of 0.5 mm is standard, but tubing kits of 0.25
mmi.d, 0.75mmid.and 1.0 mmi.d. are also available. Tubing 3S is not
included in the kits, but should be changed to 1.0 mm i.d. if the Tubing kit 1.0

is used.

Optional high pressure tubing

Label Description Tubing Length Volume (pl)
" " (mm) " -
AKTA pure AKTA pure AKTA AKTA
25 150 pure pure
25 150
3-1 Pressure monitor PEEK, o.d. PEEK, o.d. 160 70 130
to Mixer valve 1/16",i.d.0.75 1/16",i.d.1.0
mm mm
3-2 Mixer valve to PEEK, o.d. PEEK, o.d. 330 150 260
Mixer 1/16",i.d.0.75 1/16",i.d.1.0
mm mm
3-3 Mixer valve to PEEK, o.d. PEEK, o.d. 260 120 200
Injection valve 1/16",i.d.0.75 1/16",id.1.0
mm mm
8pH Conductivity PEEK, o.d. PEEK, o.d. 180 40 80
monitor to pH 1/16",i.d.0.50 1/16",i.d.0.75
valve mm mm
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Label Description Tubing Volume (pl)
AKTA pure AKTA pure AKTA AKTA
25 150 pure pure
25 150
9pH pH valve to Outlet PEEK, o.d. PEEK, o.d. 160 30 70
valve 1/16",i.d.0.50 1/16",i.d.0.75
mm mm
L1 Injection valve PEEK, o.d. PEEK, o.d. 160 30 70
port LoopF to 1/16",i.d.0.50 1/16",i.d.0.75
Loop valve port F mm mm
L2 Injection valve PEEK, o.d. PEEK, o.d. 160 30 70
port LoopE to 1/16",i.d.0.50 1/16",i.d.0.75
Loop valve port E mm mm
1R From pH flow cell PEEK, o.d. PEEK, o.d. 80 20 40
to flow restrictor 1/16",i.d.0.50 1/16",i.d.0.75
mm mm
2R From flow PEEK, o.d. PEEK, o.d. 80 20 40
restrictor tp pH 1/16",i.d.0.50 1/16",i.d.0.75
flow cell mm mm
Note: Tubing of different inner diameter can be used for tubing 8pH, 9pH, 1R and
2R. Aninner diameter (i.d.) of 0.5 mm is standard, but tubing kits of 0.25 mm
id,0.75mmid. and 1.0 mmi.d. are also available.
Reference capillary
The table below shows the label, diameter, and standard length of the reference capil-
lary. The capillary is used during the System performance tests.
Label Description Tubing Length Volume (pl)
(mm)
Ref 1 Reference capil- | PEEK, o.d.1/16",i.d. 400 20
lary 0.25mm
Outlet tubing

The table below shows the labels, diameters, and standard lengths of the outlet tubing.
The tubing is not mounted on delivery.
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Label Description Tubing Length Volume
(mm) (ml)
Out Outlets from Outlet | ETFE, 0.d.1/16",i.d. 1500 1.2
valve V9-Os or 1.0mm
V9H-Os
Out1- Outlets from Outlet | V9-O:ETFE, o.d. 1500 1.2
Out10 valve V9-0 or 1/16",i.d.1.0mm 3.0
V9H-0 VOH-O: FEP
0.d.1/8",i.d. 1.6 mm
Waste tubing

The table below shows the labels, diameters, and standard lengths of the waste tubing.
The waste tubing is mounted on delivery.

Label Description Tubing Length Volume
(mm) (ml)
w1 System pump ETFE, 0.d.1/16",i.d. 1.0 1500 1.2
waste mm
w2 Sample pump ETFE, 0.d.1/16",i.d. 1.0 1500 1.2
waste mm
w3 pH valve waste ETFE, 0.d.1/16",i.d.1.0 1500 1.2
mm
w System waste ETFE,0.d.1/16",i.d.1.0 1500 1.2
mm
N/A Top tray waste Silicone, 0.d. 12 mm, i.d. 1500 80
8mm
N/A Fraction Silicone, 0.d. 12 mm, i.d. 1350 70
collector F9-C 8 mm
waste
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9.4 Recommended tubing kits for prepacked columns

This section specifies recommended tubing kits for prepacked columns used with

AKTApure.
Note:

Where alternative tubing kits are listed for a given column, the Pressure

control option may be used instead of changing the tubing kit to adapt to
different run conditions. Refer to Section 9.15 Pressure control, on page 549
for details.

Column name

Recommended Tubing Kits

Standard
system’

Advanced
system?

Comments

AllHiTrap 1 mL 0.5 0.5 with Pressure

(including HisTrap™, GSTrap™, controlor0.75

StrepTrap™)

AllHiTrap5mL 0.50r0.75 0.75 0.75 with Pressure

(including HisTrap, GSTrap control for maximum flow

except 4B, StrepTrap) rate combined with high
viscosity.

GSTrap4B,5mL 0.50r0.75 0.5 with Pressure

controlor0.75

All HiScreen 0.50r0.75 0.5 with Pressure

controlor0.75

RESOURCE™Q, S, ETH, ISO, 0.5 0.5

PHEand RPC 1 mL

RESOURCE RPC 3 mL 0.5 0.5

RESOURCEQ,S6 mL 0.50r0.75 0.75 0.75with Pressure
control for maximum flow
rate combined with high
viscosity.

SOURCE™ 15RPCST 4.6/100 0.5 0.5 Avoid combination of
columnvalve V9-C and pH
position in valve V9-pH.
Resolution may be
improved with 0.25.
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Column name Recommended Tubing Kits Comments
Standard Advanced
system’ system?
SOURCE 15Q.S, PHE 4.6/100 0.5 0.5 Avoid combination of
PE column valve V9-C and pH

positionin valve V9-pH.

Resolution may be
improved with 0.25.

Mini Q™, MiniS™ 4.6/50 PE 0.250r0.5 0.250r0.5 Use 0.25 for maximum
resolution. Avoid column
valve V9-C and pH posi-

tionin V9-pH.
Mono Q™, Mono S™, Mono P™ 0.5 0.5 Avoid combination of
HR5/5 columnvalve V9-C or

V9H-C and pH positionin
valve V9-pH or V9H-pH.

Resolution may be

improved with 0.25.
Mono PHR5/20 0.5 0.5
Mono Q,SHR 10/10 0.5 0.5
Mono Q,MonoSHR 16/10 0.50r0.75 0.50r0.75
Superdex™ Peptide, 75,200 0.5 0.5
Superose™ 6,12 HR 10/30
Mono Q, Mono S 4.6/100 PE 0.5 0.5 Avoid combination of

columnvalve V9-C or
V9H-C and pH positionin
valve V9-pH or VOH-pH.

Resolution may be

improved with 0.25.
Mono Q,Mono S,MonoP5/50 | 0.5 0.5 Avoid combination of
GL column valve V9-C or

V9H-C and pH positionin
valve V9-pH or VOH-pH.

Resolution may be
improved with 0.25.

Superdex 200 5/150 GL 0.25 0.25 Avoid column valve V9-C
and pH position in V9-pH.

Mono P 5/200 GL 0.5 0.5
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Column name Recommended Tubing Kits Comments
Standard Advanced
system’ system?

Mono Q, Mono S 10/100 GL 0.50r0.75 0.50r0.75

Superdex Peptide, 75, 200, 0.5 0.5

Superose 6,12 10/300 GL

AllHiPrep™ 16/10 (including 0.50r0.75 0.75

GSTPrep FF, HisPrep FF)

HiPrep 16/60 Sephacryl™S 0.50r0.75 0.5 with Pressure

100-500 HR controlor0.75

HiPrep 26/10 Desalting 0.5 with Pres- 0.75 with Pres-

HiPrep 26/10 Sepharose™ 6 sure Controlor | surecontrolor
0.75 1.0

FF

HiPrep 26/60 Sephacryl S 0.50r0.75 0.5 with Pressure
100-500 HR controlor0.75
HiLoad™ 16/10 Phenyl 0.50r0.75 0.5 with Pressure
Sepharose HP, Q Sepharose controlor0.75
HP, SP Sepharose HP

HiLoad 16/60 Superdex30pg, | 0.50r0.75 0.5 with Pressure
75 pg, 200 pg controlor0.75
HiLoad 26/10 Phenyl 0.50r0.75 0.75

Sepharose HP, Q Sepharose

HP, SP Sepharose HP

HiLoad 26/60 Superdex30pg, | 0.50r0.75 0.5 with Pressure

75pg, 200 pg

controlor0.75

-

N

Standard system configuration.
Normal flow rates.

Moderate sample and buffer viscosities.
Complex system configuration (for additional tubing, use the same tubing dimension as the Tubing Kit).

Maximum flow rates.
High viscosities (>3 cP).
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9.5 Chemicalresistance guide

Introduction

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

In this section
Section See page
9.5.1 Generalinformation about biocompatibility and chemical 470
resistance
9.5.2 Chemical resistance specifications 471
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9.5.1 General information about biocompatibility and
chemical resistance

Biocompatibility

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

Cleaning chemicals

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

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

Organic solvents

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

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

Assumptions made

Theratings are based on the following assumptions:

* Synergy effects of chemical mixtures have not been taken into account.
* Roomtemperature and limited overpressure is assumed.

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

Introduction

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

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

Aqueous buffers

The specified aqueous buffers are suitable for continuous use.

Chemical Concentration CASno/ECno
Aqueous buffers N/A N/A
pH2-12

Strong chemicals and salts for CIP

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

Chemical Concentration CAS no/ECno
Aceticacid 70% 75-05-8/200-835-2
Decon™ 90 10% N/A

Ethanol 100% 75-08-1/200-837-3
Methanol 100% 67-56-1/200-659-6
Hydrochloric acid’ 0.1M 7647-01-0/231-595-7
Isopropanol 100% 67-63-0/200-661-7
Sodium hydroxide 2M 1310-73-2/215-185-5
Sodium hydroxide/ 1 M/40% N/A

ethanol

Sodium chloride 4M 7647-14-5/231-598-3
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Chemical Concentration CAS no/ECno

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

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

For other parts of the system up to 1 M HCl is acceptable for short periods of use. See Cleaning
chemicals, on page 470

Solubilization and denaturing agents

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

Chemical Concen- CAS no/ECno
tration

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

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

(SDS)

Tween™ 20 1% 9005-64-5/500-018-3

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

Chemicals usedinreversed phase
chromatography (RPC)

The following chemicals are suitable for continuous use.

Chemical Concentration CASno/ECno
Acetonitrile’ 100% 75-05-8/ 200-835-2
Acetonitrile/Tetrahydrofuran’ 85%/15% 109-99-9/203-726-8
Acetonitrile/water/Trifluoroacetic Max0.2% TFA N/A

acid (TFA)?

Ethanol 100% 75-08-1/200-837-3
Isopropanol 100% 67-63-0/200-661-7
Methanol 100% 74-93-1/200-659-6
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Chemical Concentration CASno/ECno

Water/organic mobile phase/formic | Max 5% formicacid | N/A
acid

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

Depending on pressure, tubing between pump head and pressure monitor needs to be
changed.See Section 7.8.1 Replace tubing and connectors, on page 349 for more information.
2 Mobile phase system.

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

Salts and additives for hydrophobic
interaction chromatography (HIC)

The following chemicals are suitable for continuous use.

Chemical Concentration CAS no/ECno
Ammonium chloride 2M 12125-02-9/235-186-4
Ammonium sulfate 3M 7783-20-2/231-984-1
Ethylene glycol 50% 107-21-1/203-473-3
Glycerol 50% 56-81-5/200-289-5

Reducing agents and other additives

The following chemicals are suitable for continuous use.

Chemical Concentration CASno/ECno
Arginine 2M 74-79-3/200-811-1
Benzyl alcohol 2% 100-51-6/202-859-9
Dithioerythritol (DTE) 100 mM 3483-12-3/222-468-7
Dithiothreitol (DTT) 100 mM 6862-68-8/229-998-8
Ethylenediaminetetraacetic acid 100 mM 60-00-4/200-449-4
(EDTA)

Mercaptoethanol 20mM 37482-11-4/253-523-3
Potassium chloride 4M 7447-40-7/231-211-8
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Other substances

474

The following chemicals are suitable for continuous use.

Chemical Concentration CAS no/ECno
Acetone 10% 67-64-1/200-662-2
Ammonia 30% 7664-41-7/231-635-3
Dimethyl sulphoxide 5% 67-68-5/200-664-3
(DMSO)

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

Phosphoric acid 0.1M 7664-38-2/231-633-2
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9.6 Wetted materials

The tables below list the materials that come into contact with process fluids in the

AKTA pure system.

Primary flow path: Material

Material Abbreviation

lene

Ethylene ChloroTriFluoroEthylene ECTFE
Ethylene TetraFluoroEthylene ETFE
Fluorinated Ethylene Propylene FEP
Fluorinated Propylene Monomer FPM/FKM
Fully Fluorinated Propylene Monomer FFPM/FFKM
PolyChloroTriFluoroEthylene PCTFE
PolyEtherEtherKetone PEEK
PolyPropylene PP
PolyTetraFluoroEthylene PTFE
PolyVinylidene DiFluoride PVDF
UltraHighMolecularWeightPolyEthy- UHMWPE

Aluminum oxide

Elgiloy

Hastelloy™ C-276

Quartzglass

Ruby

Sapphire

Titaniumgrade 2

Titaniumgrade 5
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Pump rinse system: Material

Material Abbreviation

EthylenePropyleneDiene M-class EPDM
rubber

PolyEtherEtherKetone PEEK
PolyPropylene PP
PolyPhenylene Sulfide PPS
PolyVinylidene DiFluoride PVDF
Silicone
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9.7 Predefined methods and phases

Introduction

A predefined method contains a set of phases, each phase reflecting a specific stage of
a chromatography or maintenance run. You can select additional phases from the
phase libraries and add these to an existing method, or remove phases that are not
required.

The predefined purification methods have default values with suitable running condi-
tions for the chosen column type such as flow and pressure limits. Other settings (e.g.,
sample application technique, sample volume, elution profile and fractionation) are set
onthe Phase Properties panein the appropriate phases.

This section describes the predefined methods and phases.

A method is built up by a number of phases. Each phase represents a major process
step in the method, for example, equilibration or elution. Predefined methods, that
include all the phases necessary to run the system, are available for different chroma-
tography techniques and also for system cleaning.

This sections contains the following subsections:

In this section
Section See page
9.7.1  Predefined purification methods 478
9.7.2 Predefined maintenance methods 484
9.7.3 Predefined phases 486
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9.7.1 Predefined purification methods

The Method Editor has predefined methods for different separation techniques. The
methods include a number of relevant phases.

The table below describes the available predefined purification methods and which
phases that are included.

Prede- Principle Included phases
fined puri-

fication
method

Affinity After equilibration and sample application, the protein of
Chroma- interest is adsorbed to the column ligand. After a wash to

tography remove unbound sample, elution is performed either by A—

(AC) using a buffer containing a competitor to displace the

protein of interest, or by changing the pH orionic v

strength. Finally, the column is re-equilibrated with start
buffer. ¥

Column Wash

Sample Application

v

Elution

v

Equllibration
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Prede-
fined puri-
fication
method

Affinity
Chroma-
tography
(AC) with
Tag
Removal

9 Referenceinformation

9.7 Predefined methods and phases

9.7.1

Principle

After equilibration, the sample of tagged protein is
applied. After washing to remove unbound sample the
columnis equilibrated with cleavage buffer, a protease is
applied and the flow is stopped. The cleaved protein and
the protease are eluted by starting the flow. The next
step regenerates the column, eluting the tag, uncleaved
protein and protease (if tagged). Finally, the columnis re-
equilibrated.

Required components

The required components for this method are Inlet valve
(2-ports or 7-ports) and Mixer valve, or the sample pump.

Required solutions

The method phases are pre-configured to use the
following solutions in the following inlets and loop:

Inlet A1: Equilibration buffer

Inlet A2 or sample inlet: Sample
Inlet B1: Cleavage buffer

Inlet B2: Affinity Regeneration buffer

Loop: Protease
Note:

e Select Inject sample directly onto the column in
the sample application phase.

* The protease application phase is preconfigured to
empty the loop with the protease with a volume of 0.7
ml. The recommended protease volume is 0.7 CV
(column volume). If a column volume different than 1
ml is used, this value needs to be changed to corre-
spondto 0.7 CV.

Predefined purification methods

Included phases

Method Settings

Equilibration

v

Sample Application

v

Wash Qut Unbound Sample

v

Optional Wash

v

Condition Column with Cleavage Buffer

v

Protease Application

v

Finalize Protease Application

v

Incubation

v

Elution Cleaved Protein

v

Affinity Regeneration

v

Equilibration
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Prede- Principle Included phases
fined puri-

fication
method

Anion After equilibration and sample application, negatively
Exchange | charged proteins are adsorbed to the columnligand.

Chroma- After a wash, to remove unbound sample, elution is S—
tography performed using a gradient of increasing salt concentra-

(AIEX) tion (of e.g. NaCl). Finally, the column is washed and re- v

Sample Application

equilibrated with start buffer.

v

Column Wash

v

Elution

v

Column Wash

v

Equilibration
Cation After equilibration and sample application, positively
Exchange | charged proteins are adsorbed to the column ligand.
Chroma- After a wash, to remove unbound sample, elution is —
tography performed using a gradient of increasing salt concentra-
(CIEX) tion (of e.g. NaCl). Finally, the column is washed and re- v
™ . Sample Application
equilibrated with start buffer.
v
Column Wash
v
Elution
v
Column Wash
v
Equilibration

Chroma- After equilibration and sample application, elution is
tofo-

performed using a pH gradient. The proteins separate
cusing and elute according to their isoelectric points. Finally,
(CF) the columnis re-equilibrated.

Equllibration
v
Sample Application
v

Elution

v

Equilibration
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9.7.1 Predefined purification methods

Prede- Principle Included phases
fined puri-
fication
method
Desalting | Afterequilibration and sample application, the proteins
are eluted isocratically. This technique is commonly
used for buffer exchange. T
v
Sample Application
v
Elution
Gelfiltra- | Afterequilibration and sample application, proteins
tion (GF) separate and elute according to their size (largest first).
Equllibration
v
Sample Application
v
Elution
Hydro- After equilibration and sample application (use a buffer
phobic containing a high salt concentration, forexample 2 M
Interac- ammonium sulfate) hydrophobic proteins are adsorbed —
tion Chro- | tothecolumnligand. After awash to remove unbound
matog- sample, elution is performed using a gradient of v
. . . . Sample Application
raphy decreasing salt concentration. Finally, the column is
(HIC) washed and re-equilibrated with start buffer. y
Column Wash
v
Elution
v
Column Wash
v
Equilibration
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Prede-
fined puri-

fication
method

Manual
Loop Fill

Principle

The sample application loops of the loop valve are
manually filled with samples. The method will guide the
user through the process by pausing and displaying on-
screen instructions. Up to five loops can be filled with
different samples. The loops arefilled in descending
order. Partial or complete loop fill can be chosen. Auto-
matic washing of loops and flow path are integrated in
the method.

The required components for this phase are a column
valve and aloop valve.

Included phases

Method Settings

Manual Loop Fill

NHS-
coupling

A column packed with NHS-activated Sepharose is
washed with 1 mM HCI, followed by immediate applica-
tion of the protein for covalent coupling onto the
column. After incubation the non-bound protein is
washed out and the remaining active groups are deacti-
vated with ethanolamine buffer, followed by further
washes.

Required components

The required component for this method is an Inlet valve
(2-ports or 7-ports).

Required solutions

The method phases are preconfigured to use the
following solutions in the following inlets and sample
loop:

Inlet A1: Coupling buffer, for example 0.2 M NaHCO3 +
0.5MNaClpH8.3.

Inlet A2: Activation solution, for example 1 mM HCI

Inlet B1: High pH buffer, for example 0.5 M ethanolamine,
0.5MNaClpH8.3

Inlet B2: Low pH buffer, for example 0.1 M Sodium
acetate, 0.5 M NaClpH 4.0

Sample loop: Ligand in coupling buffer

Note:

The NHS coupling phase is preconfigured to empty the
loop with the ligand with a volume of 1 ml. The recom-
mended ligand volume is 1 CV (column volume). If a
column volume different than 1 mlis used, this value
needs to be changed to correspondto 1 CV.

Method Settings

Activation
v
NHS-coupling
v

Finalize NHS-coupling

v

Incubation
v

Optional Wash

v

Wash & Deactivation high pH

v

Wash & Deactivation low pH

v

Wash & Deactivation high pH

v

Wash Incubation

v

Wash & Deactivation low pH

v

Wash & Deactivation high pH

v

Wash & Deactivation low pH

v

Storage Solution
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Prede-
fined puri-

fication
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9 Referenceinformation

9.7 Predefined methods and phases

9.7.1

Principle

After equilibration and sample application, hydrophobic
proteins adsorb to the column ligand. After awash to
remove unbound sample, elution is performed by gener-
ating a gradient of a non-polar, organic solvent such as
acetonitrile. Finally, the column is washed and re-equili-
brated.

Predefined purification methods

Included phases

Method Settings

Equilibration

v

Sample Application

v

Column Wash

v

Elution

v

Column Wash

v

Equllibration
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9.7.2 Predefined maintenance methods

9.7.2

Predefined
mainte-
nance
method

Column CIP

Predefined maintenance methods

A number of predefined methods for preparation and cleaning are available. These
maintenance methods are used to prepare the system, clean the system, and tofill the

system with storage solution.

The table below describes the available predefined maintenance methods.

Principle

The columnis filled with a cleaning solution. Select
inlet positions. Enter the solution identity, volume,
flow rate and incubation time. By adding steps, several
cleaning solutions can be used. Suggestions for
cleaning steps are available for a number of column
types.

Included phases

Method Settings

Column CIP

Column
Perform-
ance Test

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

Method Settings

Equilibration

v

Column Performance Test

Column
Preparation

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

Methad Settings

‘Column Preparation

System CIP

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

Method Settings

System CIP

v

System CIP

v

System CIP
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9.7.2 Predefined maintenance methods

Principle Included phases

The system isfilled with preparation solution. Select
for example inlets, outlets and column positions to be

prepared. Two System Preparation phases are
included in the method. Additional System Prepara-

tion phases can be added from the Phase Library if X
desired. System Preparation

System Preparation
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9.7.3 Predefined phases

The following table describes the predefined phases.
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Phase Name Description

Thefirst,and mandatory, phase in any method. Defines
common parameters used in the subsequent phases.

Method
Settings

The Method Settings phase defines:

1.

2.
3.
4,

Column type
Note:
The Column type list can be filtered in two steps:

* Select the chromatography technique to be used in the
list Show by technique

* Select Show only suggested columns to show the
columns that are suggested for the selected chromatog-
raphy technique.

Pressure limit
Flow rate

Option to control the flow to avoid overpressure

Note:

Default values for pressure limits and flow rate are given for the
selected column type.

Column position

Flow restrictor use

Unit selection for Method base and Flow rate

Monitor settings:

= pHmonitor
- Airsensor alarm settings

= UV monitor

Note:

The first wavelength of U9-M and the fixed wavelength for
U9-L or U9-L 2nd is always turned on. The second and
third wavelengths for UV monitor U9-M can be set on or
off.

Settings for Column Logbook

Start Protocol

Result name and location

Note:

Some of these options may not be required by certain methods.
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Phase Name Description

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

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

cation technique, the sample volume, and the handling of flow-
through.

Column Wash Washes out unbound sample after sample application or
removes strongly bound proteins after elution.

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

Column Prepa- | Preparesthe column before use by removing the storage solu-

ration tion and equilibrating the column. By adding steps, several
preparation solutions can be used sequentially.

Column CIP Cleans the column after purification runs by rinsing the column
with a cleaning solution to remove nonspecifically bound
proteins. By adding steps, several cleaning solutions can be
used sequentially.

System Prepa- | Preparesthe system before arun by removing storage solution

ration and filling the system and inlets with buffer solution. One prep-
aration solution is used per phase.

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

Column Tests the efficiency of a packed column in terms of height

performance equivalent to a theoretical plate (HETP), and the peak asym-

test metry factor (Ag).

Manual Loop Is used to manually fill the additional sample application loops

Fill mounted on the loop valve. The filling options are:

* Partial loopfill
* Complete loopfill

Miscellaneous Can be added to any method at suitable places. The instruc-
tions can help the user to better organize the graphical output
of the results or introduce a controlled delay in the method run.
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9.8  System settings

Introduction

The System Settings function is used to set the parameters for the available instruc-
tions.

The Edit dialog in which to edit the system settings are shown below.

System Settings - System 1 [g|
Instructions: ) .
" - [ ters for Tubing: Injection valve bo column
Fraction collection A D
= Tubing and Delay volumes 0
g |0s0 |
Delay volume: pH val Length [0 - 2000]
Delay volurne: Manitar to outlat wak 2
Delay volume: Monitar to frac @
Delay volume: Monitor to frac 2
‘Wash settings
Watch parameters
Advanced o |
Data collection b
< | 5
Set Parameters To Stategy Default Values ] [ 0K ] [ Cancel

The following subsections list the system settings available for AKTA pure.
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In this section
Section See page
9.8.1 Systemsettings-UV 491
9.8.2 System settings - Conductivity 492
9.8.3 Systemsettings-pH 493
9.8.4 System settings - Pressure alarms 494
9.8.5 Systemsettings - Air sensor 496
9.8.6 System settings - 1/0-box 498
9.8.7 Systemsettings - Fraction collection 499
9.8.8 Systemsettings - Tubing and Delay volumes 501
9.8.9 Systemsettings - Wash settings 503
9.8.10 System settings - Watch parameters 505
9.8.11 System settings - Advanced 506
9.8.12 System settings - Data collection 507

490 AKTA pure User Manual 29119969 AD



9 Referenceinformation
9.8 Systemsettings
9.8.1 Systemsettings-UV

9.8.1 System settings - UV

The table below describes the UV related system settings available for AKTA pure.

Instruc- Description

tionname

Alarm UV Alarm UV enables or disables the alarm for the UV signal. When
enabled, it sets the alarm limits for the UV signal from UV monitor
U9-L. When the UV signal falls outside the set limits, an alarm will be
triggered and the method will be paused.

Alarm UV1 Alarm UV 1 enables or disables the alarm for the UV 1 signal from
UV monitor U9-M. When enabled, it sets the alarm limits for the UV 1
signal. When the signal falls outside the set limits, an alarmis issued
and the method will be paused.

Note:

It is not possible to set an alarm signal for the UV 2 or UV 3 signals
from UV monitor U9-M.

Alarm UV Alarm UV 2nd enables or disables the alarm for the UV signal from
2nd U9-L, 2nd. When enabled, it sets the alarm limits for the UV signal
from UV monitor U9-L, 2nd. When the signal falls outside the set
limits, an alarm will be triggered and the method will be paused.

Wave- Wavelength sets the wavelengths for UV monitor U9-M. The corre-
length sponding curves in the chromatogram are marked with the set
wavelengths.

Note:

e Theinstruction is available when UV monitor U9-M (variable) is
selected in the component list. For best performance, do not use
more wavelengths than necessary for the application.

* Atlow wavelengths, the eluent can have significant absorbance of

its own.
Noise Noise reduction UVfilters the noise in the UV signal from U9-M or
reduction U9-L (depending on the configuration). A column-specific averaging
uv time is set automatically when a column is defined in a method run

and Averaging time is set as a variable.

Noise Noise reduction UV 2ndfilters the noise in the UV signal from U9-

reduction L, 2nd. A column-specific averaging time is set automatically when a

UV 2nd columnis defined in a method run and Averaging timeissetasa
variable.
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9.8.2

492

System settings - Conductivity

The table below describes the conductivity related system settings available for AKTA

pure.
Instruction Description
name
Alarm Alarm conductivity enables or disables the conductivity alarm.
conductivity | When enabled, it sets the alarm limits for the conductivity signal.
When the conductivity falls outside the set limits, an alarm will be
triggered and the method will be paused.
Relative Relative scale cond facilitates monitoring of a gradient, for which
scale cond the user sets the conductivity values for 0% and 100%. The Rela-
tive scale cond can be set in ascending manner (0% for low and
100% for high conductivity) or in descending manner (0% for high
and 100% for low conductivity).
Note:
The Relative scale cond in descending manner is especially
useful for conductivity visualization in RPC and HIC, where the
conductivity curve is reversed compared to the concentration curve
(i.e., high conductivity at 0% B and low conductivity at 100% B).
Cond temp Cond temp compensation is used to adjust the conductivity
condensa- values to a reference temperature in order to compare conduc-
tion tivity values between runs that have been performed at different
temperatures.
Setting the compensation factor to 0% turns this function off.
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9.8.3 System settings - pH

The table below describes the pH related system settings available for AKTA pure.

Instruction Description

name

Alarm pH Alarm pH enables or disables the pH alarm. When enabled, it sets
the alarm limits for the pH signal. When the pH falls outside the

set limits, an alarm will be triggered and the method will be
paused.
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9.8.4 System settings - Pressure alarms

The table below describes the pressure alarm related system settings available for
AKTApure.

Instruction Description

name

Alarm Alarm system pressure sets the alarm limits for the system pres-
system sure. When enabled and the system pressure falls outside the set
pressure pressure limits, an alarm will be triggered and the method will be

paused. Default values for the alarm limits are set by the values in
the column listwhen a column is selected in the method and Alarm
system pressure is setas avariable. Lowalarmis only triggered if
the pressure first exceeds the Low alarm limit for ten seconds
continuously and then falls below the Low alarm limit.

Note:

Setting the Low alarm or the system flow rate to 0 deactivates the

low pressure alarm.
Alarm Alarm sample pressure sets the alarm limits for the sample pres-
sample sure. When enabled and the sample pressure falls outside the set
pressure pressure limits, an alarm will be triggered and the method will be

paused. Default values for the alarm limits are set by the values in
the column listwhen a column is selected in the method and Alarm
sample pressure is set as a variable. Low alarmis only triggered if
the pressure first exceeds the Low alarm limit for ten seconds
continuously and then falls below the Low alarm limit.

Note:

Setting the Low alarm or the system flow rate to 0 deactivates the
low pressure alarm.

Alarm delta Alarm delta column pressure sets the alarm limits for the delta
column column pressure (pre-column pressure minus post-column pres-
pressure sure). When enabled and the delta column pressure falls outside
the set pressure limits, an alarm will be triggered and the method
will be paused. Low alarmis only triggered if the pressure first
exceeds the Low alarm limit for ten seconds continuously then
falls below the Low alarm limit.

Note:

e Setting the Low alarm to 0 deactivates the low pressure alarm.

* |Instruction Alarm delta column pressure is available only
when Column valve V9-C or VOH-C (5-columns) is selected in
the component list.
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Description

Alarm pre column pressure sets the alarm limits for the pre
column pressure. When enabled and the pre column pressure falls
outside the set pressure limits, an alarm is issued and the method
will be paused. Default values for the alarm limits are set by the
values in the column list when a column is selected in the method
and Alarm pre column pressure is set as avariable.Lowalarm s
only triggered if the pressure first exceeds the Low alarm limit for
ten seconds continuously then falls below the Low alarm limit.

Note:

Setting the Low alarm to 0 deactivates the low pressure alarm.
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9.8.5

496

System settings - Air sensor

The table below describes the air sensor related system settings available for AKTA

pure.

Normal (30 pl) is used to detect when a buffer or sample vesselis empty. High (10 pl) is
used to detect small air bubbles

Instruction
name

Alarminlet A

Description

Alarminlet A air sensor enables or disables the air sensor alarm

air sensor for the built-in air sensor atinlet A. If the alarm is enabled and air
is detected, an alarm will be triggered and the method will be
paused.

Alarm inlet B Alarm inlet Bair sensor enables or disables the air sensor alarm

air sensor for the built-in air sensor at inlet B. If the alarm is enabled and air
is detected, an alarm will be triggered and the method will be
paused.

AlarminletS AlarminletS air sensor enables or disables the air sensor alarm

air sensor for the built-in air sensor at the sampleinlet. If the alarm is

enabled and air is detected, an alarm will be triggered and the
method will be paused.

Alarm external

Alarm external air sensor X enables or disables the alarm for

airsensor X the optional air sensor number X. If the alarm is enabled and air is
detected, an alarm will be triggered and the method will be
paused.
Sensitivity Sensitivity inlet A air sensor is used together with the Alarm
inlet A air inlet A air sensor instruction and sets the sensitivity of the built-
sensor inairsensors atinlet A.
Normal (30 pl) is used to detect when a buffer or sample vessel is
empty. High (10 pl) is used to detect small air bubbles
Sensitivity Sensitivity inlet B air sensor is used together with the Alarm
inlet Bair inlet Bair sensor instruction and sets the sensitivity of the built-
sensor in air sensors atinlet B.
Normal (30 pl) is used to detect when a buffer or sample vessel is
empty. High (10 pl) is used to detect small air bubbles
Sensitivity Sensitivity inlet S air sensor is used together with the Alarm
inletSair inlet S air sensor instruction and sets the sensitivity of the built-
sensor inair sensors at the sample inlet.

Normal (30 pl) is used to detect when a buffer or sample vessel is
empty. High (10 pl) is used to detect small air bubbles
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Instruction Description

name

Sensitivity Sensitivity external air sensor X is used together with the

external air Alarm external air sensor Xinstruction and sets the sensitivity

sensor X of the optional air sensor number X. The optional air sensor can
be located either before any of the inlets A or B or after the injec-
tionvalve.

Normal (30 pl) is used to detect when a buffer or sample vessel is
empty. High (10 pl) is used to detect small air bubbles

-When located before an inlet, the default sensitivity is Normal.

-When located after the injection valve, the default sensitivity is
High and the pump currently pumping onto the column is used
for calculating the air volume for the external air sensor.

Note:

Using an air sensor after the injection valve is only useful when
running at lower pressures. High pressure dissolves any small air
bubbles present.
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9.8.6

498

System settings -1/0-box

The table below describes the I/0-box related system settings available for AKTA pure.

Instruction
name

Digital out X

Description

Digital out X sets the value of the signal sent out by digital port
number X to either 0 or 1. The default valueis 1.

Noise reduction
analoginX

Noise reduction analog in Xfilters the noise in the analog
signal in port number X.

Alarm analogin
X

Alarm analog in X enables or disables the alarm for the analog
signal in port number X. When enabled, it sets the alarm limits
for the analog signal. If the alarm is enabled and the analog
signal falls outside the set limits, an alarm will be triggered and
the method will be paused.

Alarmdigitalin | Alarmdigitalin X enables or disables the alarm for the signalin

X digital port number X. The alarm can be triggered by either of
the signal values, 0 or 1. If the alarm is enabled and the condition
setin'Value' occurs, an alarm will be triggered and the method
will be paused.

Configure Configure analog out X enables the user to send one of the

analog out X pre-defined signals (UV signal, conductivity, temperature, pH or

concentration of eluent B) to the analog out port number X, and
also to set the range of that signal.
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9.8.7 System settings - Fraction collection

The tables below describe the fraction collection related system settings available for
AKTApure.

Fraction collector F9-C

Instruction Description
name

Fractionation | Fractionation settings comprises fractionation mode and frac-
settings tionation order.
Fractionation mode (Automatic, Accumulator or DropSync).

Fractionation order (Row-by-row, Column-by-column,
Serpentine-row, Serpentine-column). For fractionation mode
DropSync, only the Serpentine option is available.

Lasttube Last tube filled: Action when last tube is filled (pause, direct the
filled flow to one of outlets or direct the flow to waste.
Cassette Cassette configuration: Automatic or Manual configuration.

configuration ¢ Aytomatic is selected, a Quick scan or a Full scan will be

performed when the door of the fraction collector is closed to
determine which type of cassettes and plates are used. If Manual
is selected, used plates and tubes in each tray position are

entered.
Fraction Fraction collector lamp: Lamps in the fraction collector
collector chamber on or off.
lamp
Peak fractio- The Peak fractionation parameters set the detection parame-
nation ters for peak collection, that is they decide when a peak starts and
parameters ends. Thisinformation is used by the instructions Peak fractio-

nation and Peak frac in outlet valve in order to start/end the
peak collection.

Fraction collector F9-R

Instruction Description

name

Fractionation Drop sync synchronises tube change to drop release. The
settings available settings are on or off. It is recommended to use Drop

sync for flow rates below 2 ml/min. Higher flow rates can
however be used, depending on the properties (for example
viscosity) of the liquid.
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Instruction Description

name

Fractionation Determines whether the fraction number is reset at the end of
numberingmode | amethodor not.

Note:
The default setting is Reset.

Fractionation Drop sync on or off. Itis recommended to use this setting for
settingsfrac 2 flow rates below 2 ml/min. Higher flow rates can be however
be used, depending on the properties (e.g. viscosity) of the
liquid.
Fractionation Determines whether fraction number for the second fraction
numberingmode | collectorisreset atthe end of amethod or not.
frac2
Note:

The default setting is Reset.

Peak fractiona- Peak fractionation parameters sets the detection parame-
tion parameters tersfor peak collection, i.e. it determines when a peak starts
and ends. This information is used by the instructions Peak
fractionation, Peak fractionation frac 2 and Peak fracin
outlet valve in order to start/end the peak collection.
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9.8.8 System settings - Tubing and Delay volumes

The table below describes the system settings related to tubing and delay volumes,
available for AKTA pure.

Instruction Description

name
Tubing: Theinstructionis used in calculations of pre-column pressure
Injection when Column valve V9-C or VOH-C (5-columns) is not mounted
valve to onto the system. In such cases, there is no pre-column pressure
column sensor present. The estimated pre-column pressure is either

calculated by using the measured system pressure and the length
of the tubing between the system pressure sensor and the column
valve or by using the measured sample pressure and the length of
the tubing between the sample pressure sensor and the column
valve depending on the position of the injection valve.

The instruction is available only when Column valve V9-C or VOH-
C (5-columns) is not selected in the component list.

Tubing: Theinstructionis used in calculations of pre-column pressure
Sample when Column valve V9-C or VOH-C (5-columns) is not mounted
pump to onto the system. In such cases, there is no pre-column pressure
injection sensor present. The estimated pre-column pressure is either
valve calculated by using the measured system pressure and the length

of the tubing between the system pressure sensor and the column
valve or by using the measured sample pressure and the length of
the tubing between the sample pressure sensor and the column
valve depending on the position of the injection valve.

The instruction is available only when Column valve V9-C or VOH-
C (5-columns) is not selected and a sample pump (S9 or S9H) is
selected in the component list.

Delay Delay volume —pH valve is used to calculate the delay volume
volume: pH between the monitor and the Outlet valve. The instruction is used
valve to make sure that the collected fractions correspond to the frac-

tionsindicated in the chromatogram. Itis recommended not to
alter the default values for restrictor and pH cell delay volumes
when standard modules and standard tubing for flow restrictor are

used.
Delay Delay volume —Monitor to outlet valve is used to define the
volume: delay volume between the monitor and the Outlet valve. The
Monitor to instruction is used to make sure that the collected fractions corre-

outletvalve spond to the fractions indicated in the chromatogram. The delay
volume must be changed when changing tubing to another |.D. or
length or when removing or adding components.
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Instruction Description

name

Delay Delay volume —Monitor to frac is used to define the delay
volume: volume between the monitor and the Fraction collector. The
Monitor to instruction is used to make sure that the collected fractions corre-
frac spond to the fractions indicated in the chromatogram. The instruc-

tionis available only when the Fraction collector is selected in the
component list.

Delay Delay volume —~Monitor to frac 2 is used to define the delay

volume: volume between the monitor and the second Fraction collector.
Monitor to The instruction is used to make sure that the collected fractions
frac2 correspond to the fractions indicated in the chromatogram. The

instruction is available only when the second Fraction collector is
selected in the component list.
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9.8.9 System settings - Wash settings

The table below describes the wash related system settings available for AKTA pure.

Instruction Description

name

System wash System wash settings sets the flow rate used for System wash.

settings

Note:

* The volume for system wash is set in the System wash
instruction.

* The flow rate should not exceed 10 mi/min if narrow inlet
tubing (i.d. 0.75 mm) is used.

* Adjust the flow rate during the system wash so that the system
pressure does not exceed 2 MPa.

System pump System pump wash settings sets the flow rate and the wash
wash settings | volume used during system pump washes.

Note:

The flow rate should not exceed 10 ml/min if narrow inlet tubing
(i.d. 0.75 mm) is used.

Sample pump | Sample pump wash settings sets the flow rate and the wash
wash settings volume used during sample pump washes.
Note:

The flow rate should not exceed 10 mi/min if narrow inlet tubing
(i.d. 0.75 mm) is used.

Fraction Fraction collector wash settings sets the flow rate during
collectorwash | Fraction collectorwash.
settings

Mixer by-pass | Mixerby-pass wash settings sets the flow rate used during
wash settings Mixer by-pass wash and defines wash volumes for mixer by-
pass wash options.

Note:

The flow rate should not exceed 10 ml/min if narrow inlet tubing
(i.d. 0.75 mm) is used.
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Instruction
name

Loop wash
settings

Description

Loop wash settings sets the flow rate used during Loop wash.
Note:

* The volume for system wash is set in the Loop wash instruc-
tion.

* The flow rate should not exceed 10 mil/min if narrow inlet
tubing (i.d. 0.75 mm) is used.
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9.8.10 System settings - Watch parameters

The table below describes the watch parameter settings available for AKTA pure.

Instruction
name

Watch UV
parameters

Description

Watch UV parameters sets the accepted signal fluctuation and
Delta peak limit of the UV signal for some of the tests in the
Watch and Hold until instructions.

Watch UV 2nd
parameters

Watch UV 2nd parameters sets the accepted signal fluctua-
tion and Delta peak limit of the UV 2nd signal for some of the
tests in the Watch and Hold until instructions.

Watch cond
parameters

Watch cond parameters sets the accepted fluctuation and
Delta peak limit of the conductivity signal for some of the tests
in the Watch and Hold until instructions.

Watch pH
parameters

Watch pH parameters sets the value for the accepted fluctua-
tion of the pH signal used for the test Stable signal in the
instructions Watch and Hold until.

Watch flow
parameters

Watch flow parameters sets the value for the accepted fluctu-
ation of the flow rate signal used for the test Stable signal in the
instructions Watch and Hold until with signal System flow.

Watch pres-
sure parame-
ters

Watch pressure parameters sets the value for the accepted
fluctuation of the pressure signals used for the test Stable
signalin the instructions Watch and Hold until.

Watch analog
in parameters

Watch analog in parameters sets the accepted signal fluctua-
tion and Delta peak limit of the analog signal for some of the
tests in the Watch and Hold until instructions.
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9.8.11 Systemsettings-Advanced
The table below describes the advanced system settings available for AKTA pure.

Instruction Description

name

Power-save Power-save sets the instrument into power saving mode.
When the function is enabled, the instrument enters power-
saving mode after having been in state Ready for a certain time
period. The instrument turns into state Ready when a method
run, a method queue or amanual run ends. The time interval
before the instrument enters power-saving mode is defined by
the user.

Instrument Instrument control panellocks/unlocks the control panel

control panel located on the front side of the instrument. When unlocked, the
buttons on the Instrument control panel are active and can be
used to control a few basic functions of the instrument. When
the Instrument control panelis locked, no functions are avail-
able.

Pressure By using Pressure control the method can be run with the set

control param- flow rate without the risk of method stop due to pressure alarm.

eters Pressure controlis enabled in the instruction System flow or
Sample flow. Pressure control parameters provides the P
and | factors used in the regulator and can be adjusted for
different columns.

Constant pres- Constant pressure flow parameters sets the values for the P

sure flow and | factors needed to keep a constant pressure by varying the

parameters flow rate. The signal used for pressure control is setin the
instruction Constant pressure flow.

Max flow during | Max flow during valve turn sets the maximum flow rate used

valve turn during the turning of the injection and outlet valve in order to
avoid high pressure alarms.

Method Method progressing flow sets which flow (automatic, system

progressing flow, sample flow) the progress of the method is calculated

flow after. In automatic mode, the position of the injection valve
determines if the system flow or the sample flow is used.

Sample pump Sample pump setting enables sample pump flow while the

setting injection valve is in manual load position.
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9.8.12 System settings-Data collection

The table below describes the Data collection related system settings available for
AKTApure.

Instruction  Description
LET ()

Data collec- The Data collection settings determine the maximum number of
tion data points collected for a given curve. Data reduction occurs if the
maximum number of data points is exceeded. To avoid data reduc-
tion, set the maximum number of data points to be collected to
180000 or insert a New Chromatogram instructionin the
method.

Note:

The default setting is 54000 data points, which corresponds to 1.5 h
for a signal of 10 Hz.
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Manual instructions

Itis possible to manually interact with an ongoing method using Manual instructions.

Step

Action

1

Inthe System Control module:

* select Manual —Execute Manual Instructions
or

¢ usetheshortcut Ctri +M.

Result:

The Manual instructions dialog opens.

Inthe Manual instructions dialog:

a. Clickthe + symbol toshow theinstructions for the instruction group that
you want to modify.

b. Selecttheinstruction thatyouwantto modify.

c. Enterthe newvalues for theinstruction.

To execute several instructions at the same breakpoint, select and editan
instruction and click Insert. Repeat for several instructions.

To update parameter fields during method run, check the Auto update...
box.

To perform the instructions, click Execute.

All available manual instructions are described in the following subsections.
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In this section
Section See page
9.9.1 Manualinstructions - Pumps 510
9.9.2 Manualinstructions - Flow path 514
9.9.3 Manualinstructions - Monitors 516
9.9.4 Manualinstructions - Fraction collection 518
9.9.5 Manualinstructions-1/0-box 522
9.9.6 Manualinstructions-Alarms 523
9.9.7 Manualinstructions-Wash settings 526
9.9.8 Manualinstructions-Watch parameters 527
9.9.9 Manualinstructions-Advanced 528
9.9.10 Manualinstructions - Other 531
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9.9.1

510

Manual instructions - Pumps

The table below describes the pump related manual instructions available for AKTA
pure.

Instruc- Description

tion name

System System flow defines the system flow rate.
flow

Flow rate can be set either as volumetric or as linear flow. A column
type must be selected before using linear flow.

Sample Sample flow defines the system flow rate. Flow rate can be set
flow either as volumetric or as linear flow. A column type must be
selected before using linear flow.

Gradient Gradient sets a gradient (linear or stepwise) using the system
pumpsAandB.

Note:

Set gradient length value to 0 to perform a step gradient.

PumpA Pump Awash is used to change buffersin the inlet tubing, pump
wash and mixer.
Note:

* Pressing End during Pump wash will terminate both the wash
and the runimmediately.

Pressing Continue during Pump wash will terminate the wash
and the run will continue from the point at which the pump wash
instruction was executed.

* Aninstruction issued when a Pump wash is in progress will not
be executed until the wash is completely finished and all valves
have turned back to the previous positions.

* Pump wash cannot be executed when the system is in state
HOLD.
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Description

Pump Bwash is used to change buffersin the inlet tubing, pump
and mixer.

Note:

* Pressing End during Pump wash will terminate both the wash
and the run immediately.

Pressing Continue during Pump wash will terminate the wash
and the run will continue from the point at which the Pump wash
instruction was executed.

* Aninstruction issued when a Pump wash is in progress will not
be executed until the wash is completely finished and all valves
have turned back to the previous positions.

* Pump wash cannot be executed when the system is in state
HOLD.

Sample
pump wash

Sample pump wash is used to change buffersin the sampleinlet
tubing and sample pump.

Note:

* Pressing End during Sample pump wash will terminate both the
wash and the run immediately.

Pressing Continue during Sample pump wash will terminate
the wash and the run will continue from the point at which the
Sample pump wash instruction was executed.

* Aninstruction issued when a Sample pump wash is in progress
will not be executed until the wash is completely finished and all
valves have turned back to the previous positions.

* Sample pump wash cannot be executed when the system isin
state HOLD.

* The flow rate should not exceed 10 ml/min if narrow inlet tubing
(1.D.0.75 mm) is used.
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Instruc-
tionname

Description

Mixer by-
pass wash

Mixer by-pass wash is used to wash or fill the flow path (mixer valve
and tubing) that is used for sample application with system pump. It
is possible to choose a more extensive or a less extensive wash
option.

Note:

* Pressing End during Mixer by-pass wash will terminate both the
wash and the run immediately.

Pressing Continue during Mixer by-pass wash will terminate
the wash and the run will continue from the point at which the
Mixer by-pass wash instruction was executed.

* Aninstruction issued during a Mixer by-pass wash will not be
executed until the wash is completely finished and the valves
have turned back to the previous positions.

* Mixer by-pass wash cannot be executed when the system s in
state HOLD.

Loop wash

Loop wash is used to wash the Loop valve. Itis possible towash a
single sample application loop, all loops or only the by-pass position.
Loop wash instruction is not available, if a Column valve is not
mounted on the system.

Note:

* Pressing End during Loop wash will terminate both the wash
and the runimmediately.

Pressing Continue during Loop wash will terminate the wash
and the run will continue from the point at which the Loop wash
instruction was executed.

* Aninstruction issued when a Loop wash is in progress will not be
executed until the wash is completely finished and the valves
have turned back to the previous positions.

* Loop wash cannot be executed when the system is in state
HOLD.
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Description

System
wash

System wash is used tofill the system with the selected buffer
composition. The flow can be directed to the waste position of either
the injection valve or the outlet valve. The flow is directed to the end
of the flow path if outlet valve is not present.

Note:

* Pressing End during System wash will terminate both the wash
and the run immediately.

Pressing Continue during System wash will terminate the wash
and the run will continue from the point at which the System
wash instruction was executed.

* [fSystem wash is performed during a Gradient operation, the
current component B concentration is maintained during the
wash.

* Aninstruction issued during a system wash operation cannot be
executed until the wash is completely finished and all valves have
turned back to the previous positions.

* System wash cannot be executed when the system is in state
HOLD.

* Adjust the flow rate during the system wash so that the system
pressure does not exceed 2 MPa.
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9.9.2 Manual instructions - Flow path

The table below describes the flow path related manual instructions available for AKTA

pure.

Instruction
name

InletA

Description

Inlet A turns Inlet valve A to the selected position.

Note:

Positions A1 - A7 are available, if Inlet valve V9-1A or VOH-IA (7-
ports) is used. Only positions A1 and A2 are available, if Inlet valve
V9-1AB or VOH-IAB (2-ports) is used.

Inlet B

Inlet Bturns the Inlet valve B to the selected position.

Note:

Positions B1 - B7 are available, if Inlet valve V9-IB or VOH-IB (7-
ports) is used. Only positions B1 and B2 are available, if Inlet valve
V9-1AB or VOH-IAB (2-ports) is used.

Sampleinlet

Sample inlet turns the Sample inlet valve to the selected position.

Injection
valve

Injection valve sets the Injection valve to the selected position.
Theinstruction gives an injection mark in the chromatogram when
theinlet valve switches to Inject or Direct Inject.

Note:

Sample flow refers to the flow that enters the injection valve via SaP
port.

Column
position

Column position turns the Column valve to the position specified
inthe parameter Position.

pH valve

pH valve sets the pH cell and the 0.2 MPa restrictor in positions
inline or offline.

The pH valve also has a calibration position. This position is only
available when performing calibration of the pH monitor (In System
control select System —Calibrate).The calibration position can
also be used tofill the pH cell with storage solution since the pH
valve isin open position.

Note:
* Jtisnotpossible to turn the pH valve during any type of fractiona-
tion as it affects the delay volume.

* The pH valve instruction can be given during the delay volume of
the different stop fractionation instructions, but it is executed
only after the set delay volume has been collected.
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Description

Outlet valve turns the Outlet valve to the selected position. The
instruction gives a mark in the chromatogram when the valve is
switched to the selected position.

Loop valve

Loop valve turns the Loop valve to the selected position.

Mixer valve

Mixer valve turns the Mixer valve to the selected position.

Note:

Setting Mixer valve in by=-pass position makes it possible to use
System pump A for direct loading of the sample onto the column.

Versatile
valve X

Versatile valve X turns the Versatile valve number X to the
selected position.

Note:

Four sets of positions are available. In positions 1-3 and 2-4 only a
single flow channel can be used. In positions 1-4 & 2-3 and 1-2 &
3-4 the flow can be directed through two channels simultaneously.

Inlet valve
(X1)

Instruction Inlet valve X1 turns the extra valve to the selected
position. The extra valve is a basic 8 port valve, without air sensor, to
be used for general applications.

Inlet valve
(X2)

Instruction Inlet valve X2 turns the extra valve to the selected
position. The extra valve is a basic 8 port valve, without air sensor, to
be used for general applications.

Injection
mark

Injection mark sets an injection mark in the chromatogram at the
point where this instruction is executed.
Note:

The instruction is useful when the sample is loaded onto the column
by the system pump.
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9.9.3 Manual instructions - Monitors

The table below describes the monitor related manual instructions available for AKTA

pure.

Instruction name Description

Auto zero UV Auto zero UV sets the UV signals from U9-M or U9-L
to0OmAU.

Auto zero UV 2nd Auto zero UV 2nd sets the UV signal from UL-9, 2nd
toOmAU.

Wavelength Wavelength sets the wavelengths for UV monitor U9-

M. The corresponding curves in the chromatogram are
marked with the set wavelengths.

Note:

* Theinstruction is available when UV monitor U9-M
(variable) is selected in the component list. For best
performance, do not use more wavelengths than
necessary for the application.

* Atlow wavelengths, the eluent can have absorb-
ance of its own.

Noise reduction UV

Noise reduction UVfilters the noise in the UV signal
from UV monitor U9-M or U9-L. A column-specific
averaging time is set automatically when a columnis
defined ina method run and Averaging time is set as
avariable.

Noise reduction UV 2nd

Noise reduction UV 2ndfilters the noise in the UV
monitor signal from U9-L, 2nd. A column-specific aver-
aging time is set automatically when a columniis
defined ina method run and Averaging time is set as
avariable.

UViamp

Sets the UV lamp ON or OFF. Defaultis ON. The UV
lampis turned ON when the system changes state to
RUN, HOLD, or WASH.

UVlamp 2nd

Sets the UV lamp 2nd ON or OFF. Defaultis ON. The UV
lamp 2nd is turned ON when the system changes state
to RUN, HOLD, or WASH.
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Instruction name Description

Relative scale cond facilitates monitoring of a
gradient, for which the user sets the conductivity

values for 0% and 100%. The Relative scale cond can

be set in ascending manner (0% for low and 100% for
high conductivity) or in descending manner (0% for
high and 100% for low conductivity).

Note:

The Relative scale cond in descending manner is
especially useful for conductivity visualization in RPC
and HIC, where the conductivity curve is reversed
compared to the concentration curve (i.e., high
conductivity at 0% B and low conductivity at 100% B).
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9.9.4 Manual instructions - Fraction collection

The table below describes the fraction collection related manual instructions available

for AKTA pure.

Instruction
name

Fractionation

Description

Fractionation is used when collecting fractions with a fraction
collector.

Stop fractiona-
tion

Stop fractionation ends the fractionation after the set delay
volume (specified in System Settings —~Tubing and Delay
volumes) has been collected. The outlet valve is then turned to
position Waste.

Note:

If Stop fractionation is issued when both Fractionation and
Peak fractionation are active, fractionation is stopped after the
set delay volume has been collected. The outlet valve remains in
position Frac and peak fractionation continues.

Peak fractiona-
tion

Peak fractionation enables collection of only those peaks that
fulfill the conditions set in the Peak fractionation parameters
instruction.

Stop peak frac-
tionation

Stop peak fractionation ends the peak fractionation after the
set delay volume (specified in System Settings —Tubing and
Delay volumes) has been collected. The outlet valve is then
turned to position Waste.

Last tubefilled

Only for Fraction collector F9-C. Last tube filled sets the action
to perform after the fraction collector fills the last tube of the run:
pause the fractionation, direct the flow to one of the outlet ports
of the outlet valve or direct the flow to waste.

Reset frac
number

Only for Fraction collector F9-R. Sets fraction numbers to restart
from 1. The restart occurs when the instruction isissued. The
instruction overrides the continuous numbering mode if Frac-
tionation numbering mode is set to Continue in System
Settings.
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Description

Fraction collector F9-C: Feed tube moves the fractionation arm
to the position specified by the parameter Start position, after

the set delay volume has been collected. A fraction mark is given
in the chromatogram.

Fraction collector F9-R: Feed tube moves the tube rack forward
one tube after the set delay volume has been collected and a
fraction mark is set. When fractionation or peak fractionationis
not ongoing, Feed tube moves the rack instantly and no fraction
mark is set.

Fractionation
numbering
mode

Only for Fraction collector F9-R. Fractionation numbering
mode determines whether the fraction number is reset at the
end of a method or not.

Note:

The default setting is Reset.

Fraction
collectorwash

Only for Fraction collector F9-C. Fraction collector wash is
used to wash the fraction collector with the current solution
presentin the system. The wash flow rate is set in the instruction
Wash settings:Fraction collector wash settings and the
currentinlet positions are used. After the wash, the flow rate and
the valve positions automatically go back to their previous
settings.

Note:

Fraction collector wash cannot be executed during any type of
fractionation.

Reset tube
type

Only for Fraction collector F9-C. Reset tube type resets all the
tube typesin the fraction collector.
Note:

It is not allowed to execute the Reset tube type instruction
during fractionation.

Fraccleaning
position

Only for Fraction collector F9-C. Frac cleaning position
enables manual cleaning of the dispenser head. The system is
paused and the fractionation arm is moved to the middle front of
theinterior of the fraction collector. It is then possible to open
the door of the fraction collector and manually clean the
dispenser head.

Note:

The Frac cleaning position instruction cannot be executed
during fractionation.
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Instruction Description

name

Fraction Only for Fraction collector F9-C. Fraction collector lamp turns
collectorlamp thelightin the fraction collector on or off.

Cassette Only for Fraction collector F9-C. Cassette configuration is set
configuration to either automatic or manual:

¢ Automatic: the fraction collector automatically detects the
cassette types presentin the fraction collector.

* Manual: The fraction collector content is manually set.

Fractionation Fractionation frac 2 is used when collecting fractions with the
frac2 second Fraction collector.

Stop fractiona- | Stop fractionation frac 2 ends the fractionation after the set
tionfrac2 delay volume for the second Fraction collector (specified in
System Settings —»Tubing and Delay volumes) has been
collected. The outlet valve is then turned to position Waste.

Note:

If Stop fractionation frac 2 is issued when both Fractionation
frac 2 and Peak fractionation frac 2 are active, fractionation is
stopped after the set delay volume has been collected. The Outlet
valve V9-0 or VOH-0 remains in position Outlet 10/ Frac 2 (or
Outlet 1 if Outlet valve V9-0s is mounted on the instrument)
and peak fractionation in the second Fraction collector
continues.

Peak fractiona- | Peak fractionation frac 2 enables collection of only those
tionfrac2 peaks that fulfill the conditions set in the Peak fractionation
parameters instruction.

Stop peakfrac- | Stop peakfractionation frac 2 ends the peak fractionationin
tionationfrac2 | second Fraction collector after the set delay volume (specified in
System Settings —~Tubing and Delay volumes) has been
collected. The outlet valve is then turned to position Waste.

Reset frac Sets fraction numbers to restart from 1 for the second Fraction
number frac 2 collector. The restart occurs when the instruction is issued. The
instruction overrides the continuous numbering mode if Frac-
tionation numbering mode frac 2 is set to Continue in
System Settings.
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Instruction Description

name

Feed tube frac During fractionation or peak fractionation the instruction Feed
2 tube frac 2 moves the second Fraction collector tube rack
forward one tube after the set delay volume has been collected
and afraction markis set. When fractionation or peak fractiona-
tion is not ongoing, Feed tube frac 2 moves therack instantly
and no fraction mark is set.

Fractionation Applicable if no fraction collector is used. Fractionation in
inoutlet valve outlet valve enables fractionation via the outlet valve. When
the set fraction size/outlet has been collected, the outlet valve
turnsto the next position. A fraction mark is set in the chromato-
gram for each new outlet position. If using Outlet valve V9-Os or
V9H-Os (1-outlet), only one fraction can be collected via Outlet

1 position.
Stopfracin Applicable if no fraction collector is used. Stop frac in outlet
outletvalve valve ends the fractionation in outlet valve after the set delay

volume (specified in System Settings —Tubing and Delay
volumes) has been collected. The outlet valve is then turned to
position Waste.

Peakfracin Applicable if no fraction collector is used. Peak frac in outlet
outletvalve valve enables collection of only those peaks that fulfill the condi-
tions setin Peak fractionation parameters. When the set
fraction size/outlet has been collected, the outlet valve turns to
the next position. A fraction mark is set in the chromatogram for
each new outlet position. If Outlet valve V9-Os or V9H-Os (1-
outlet) is used, only one peak can be collected via Outlet 1 posi-
tion.

Stop peak frac Applicable if no fraction collector is used. Stop peak frac in
inoutlet valve outlet valve ends the peak fractionation in outlet valve after the
set delay volume (specified in System Settings —~Tubing and
Delay volumes) has been collected. The outlet valve is then
turned to position Waste.

Peakfractiona- | Peakfractionation parameters sets the detection parame-
tion parame- ters for peak collection, i.e. it determines when a peak starts and
ters ends. Thisinformation is used by the instructions Peak fractio-
nation, Peak fractionation frac 2 and Peak frac in outlet
valve in order to start/end the peak collection.
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pure.

Instruction
name

Auto zero analog
in X

Manual instructions - 1/0-box

The table below describes the I/0-box related manual instructions available for AKTA

Description

Auto zero analogin X sets the value of the analog signalin
the analog port number Xto 0O mV.

Reset auto zero
analogin X

Reset auto zero analog in X sets the signal in analog port
number Xtoits current value, i.e. the actual voltage in the
analog port number X.

Noise reduction
analoginX

Noise reduction analog in Xfilters the noise in the analog
signal in port number X.

Digital out X

Digital out X sets the value of the signal sent out by digital
port number X to either 0 or 1. The default value is 1.

Pulse digital out X

Pulse digital out X generates a pulsed signal in digital port
number X. The signal changes from the initial state (O or 1) to
the opposite state and returns to the initial state after the
defined length of time.

Configure analog
outX

Configure analog out X enables the user to send one of the

pre-defined signals (UV signal, conductivity, temperature, pH

or concentration of eluent B) to the analog out port number X,
and also to set the range of that signal.
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9.9.6 Manual instructions - Alarms

The table below describes the alarm related manual instructions available for AKTA
pure.

Instruction Description

name

Alarm Alarm system pressure sets the alarm limits for the system pres-
system sure. When enabled and the system pressure falls outside the set
pressure pressure limits, an alarm will be triggered and the method will be

paused. Default values for the alarm limits are set by the values in
the column listwhen a column is selected in the method and Alarm
system pressureis set as avariable. Lowalarmis only triggered if
the pressure first exceeds the Low alarm limit for ten seconds
continuously and then falls below the Low alarm limit.

Note:

Setting the Low alarm or the system flow rate to 0 deactivates the

low pressure alarm.
Alarm Alarm sample pressure sets the alarm limits for the sample pres-
sample sure. When enabled and the pressure falls outside the set pressure
pressure limits, an alarm will be triggered and the method will be paused.

Lowalarmisonly triggered if the pressure first exceeds the Low
alarm limit for ten seconds continuously then falls below the Low
alarmlimit.

Note:

Setting the Low alarm to 0 deactivates the low pressure alarm.

Alarm delta Alarm delta column pressure sets the alarm limits for the delta
column column pressure (pre-column pressure minus post-column pres-
pressure sure). When enabled and the delta column pressure falls outside
the set pressure limits, an alarm will be triggered and the method
will be paused. Low alarm is only triggered if the pressure first
exceeds the Low alarm limit for ten seconds continuously then
falls below the Low alarm limit.

Note:

e Setting the Low alarm to 0 deactivates the low pressure alarm.

* Instruction Alarm delta column pressure is available only
when Column valve V9-C or VOH-C (5-columns) is selected in
the component list.
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Instruction
name

Alarm pre
column
pressure

Description

Alarm pre column pressure sets the alarm limits for the pre
column pressure. When enabled and the pre column pressure falls
outside the set pressure limits, an alarmis issued and the method
will be paused. Default values for the alarm limits are set by the
values in the column list when a column is selected in the method
and Alarm pre column pressure is set as avariable. Lowalarmis
only triggered if the pressure first exceeds the Low alarm limit for
ten seconds continuously then falls below the Low alarm limit.

Note:

Setting the Low alarm to 0 deactivates the low pressure alarm.

Alarm UV

Alarm UV enables or disables the alarm for the UV signal. When
enabled, it sets the alarm limits for the UV signal from UV monitor
U9-L.When the UV signal falls outside the set limits, an alarm will
be triggered and the method will be paused.

Alarm UV1

Alarm UV 1 enables or disables the alarm for the UV 1 signal from
UV monitor U9-M. When enabled, it sets the alarm limits for the UV
1 signal from UV monitor U9-M. When the UV signal falls outside
the set limits, an alarmis issued and the method will be paused.

Note:

Itis not possible to set an alarm signal for the UV 2 or UV 3 signals
from UV monitor U9-M.

Alarm UV
2nd

Alarm UV 2nd enables or disables the alarm for the UV signal from
UV monitor U9-L, 2nd. When enabled, it sets the alarm limits for the
UV signal from U9-L, 2nd. When the UV signal falls outside the set
limits, an alarm will be triggered and the method will be paused.

Alarm
conductivity

Alarm conductivity enables or disables the conductivity alarm.
When enabled, it sets the alarm limits for the conductivity signal.
When the conductivity falls outside the set limits, an alarm will be
triggered and the method will be paused.

Alarm pH

Alarm pH enables or disables the pH alarm. When enabled, it sets
the alarm limits for the pH signal. When the pH falls outside the set
limits, an alarm will be triggered and the method will be paused.

Alarminlet A
air sensor

Alarminlet A air sensor enables or disables the air sensor alarm
for the built-in air sensor atinlet A. If the alarm is enabled and air is
detected, an alarm will be triggered and the method will be paused.

Alarminlet B
air sensor

Alarminlet Bair sensor enables or disables the air sensor alarm
for the built-in air sensor atinlet B. If the alarm is enabled and air is
detected, an alarm will be triggered and the method will be paused.
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Description

Alarm sample inlet air sensor enables or disables the air sensor
alarm for the built-in air sensor at the sample inlet. If the alarm is
enabled and air is detected, an alarm will be triggered and the
method will be paused.

Alarm
external air
sensor X

Alarm external air sensor X enables or disables the alarm for the
optional air sensor number X. If the alarm is enabled and air is
detected, an alarm will be triggered and the method will be paused.

Alarm
analoginX

Alarm analog in X enables or disables the alarm for the analog
signal in port number X. When enabled, it sets the alarm limits for
the analog signal. If the alarm is enabled and the analog signal falls
outside the set limits, an alarm will be triggered and the method will
be paused.

Alarm digital
inX

Alarmdigitalin X enables or disables the alarm for the signalin
digital port number X. The alarm can be triggered by either of the
signal values, O or 1.Ifthe alarm is enabled and the condition set in
‘Value' occurs, an alarm will be triggered and the method will be
paused.
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9.9.7 Manual instructions - Wash settings

The table below describes the wash related manual instructions available for AKTA

pure.
Instruction
name

System wash
settings

Description

System wash settings sets the flow rate used for System
wash.

Note:
* The volume for system wash is set in the System wash
instruction.

* The flow rate should not exceed 10 ml/min if narrow inlet
tubing (1.D. 0.75 mm) is used.

* Adjust the flow rate during the system wash so that the
system pressure does not exceed 2 MPa.

System pump
wash settings

System pump wash settings sets the flow rate and wash
volume used during system pump washes.

Note:

The flow rate should not exceed 10 ml/min if narrow inlet tubing
(I.D.0.75 mm) is used.

Sample pump
wash settings

Sample pump wash settings sets the flow rate and wash
volume used during sample pump washes.

Fraction
collector wash
settings

Fraction collector wash settings sets the flow rate during
Fraction collector wash.

Mixer by-pass
wash settings

Mixer by-pass wash settings sets the flow rate used during
Mixer by-pass wash and defines wash volumes for mixer by-
pass wash options.

Note:

The flow rate should not exceed 10 ml/min if narrow inlet tubing
(1.D.0.75 mm) is used.

Loop wash
settings

Loop wash settings sets the flow rate used during Loop wash.
Note:

* The volume for system wash is set in the Loop wash instruc-
tion.

* The flow rate should not exceed 10 ml/min if narrow inlet
tubing (1.D. 0.75 mm) is used.
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9.9.8 Manual instructions - Watch parameters

The table below describes the watch parameter instructions available for AKTA pure.

Instruction
name

Watch UV
parameters

Description

Watch UV parameters sets the accepted signal fluctuation and
Delta peak limit of the UV signal for some of the tests in the
Watch and Hold until instructions.

Watch UV 2nd
parameters

Watch UV 2nd parameters sets the accepted signal fluctua-
tion and Delta peak limit of the UV 2nd signal for some of the
tests in the Watch and Hold until instructions.

Watch cond
parameters

Watch cond parameters sets the accepted fluctuation and
Delta peak limit of the conductivity signal for some of the tests
in the Watch and Hold until instructions.

Watch pH
parameters

Watch pH parameters sets the value for the accepted fluctua-
tion of the pH signal used for the test Stable signal in the
instructions Watch and Hold until.

Watch flow
parameters

Watch flow parameters sets the value for the accepted fluctu-
ation of the flow rate signal used for the test Stable signal in the
instructions Watch and Hold until with signal System flow.

Watch pres-
sure parame-
ters

Watch pressure parameters sets the value for the accepted
fluctuation of the pressure signals used for the test Stable
signalin the instructions Watch and Hold until.

Watch analog
in parameters

Watch analog in parameters sets the accepted signal fluctua-
tion and Delta peak limit of the analog signal for some of the
tests in the Watch and Hold until instructions.
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9.9.9 Manual instructions - Advanced

The table below describes the advanced manual instructions available for AKTA pure.

Instruction
name

Pressure
control param-
eters

Description

By using Pressure control the method can be run with the set
flow rate without the risk of method stop due to pressure alarm.
Pressure control is enabled in the instruction System flow or
Sample flow. Pressure control parameters provides the P
and | factors used in the regulator and can be adjusted for
different columns.

Pressure control min flow rate can be set either as volumetric or
as linear flow. A column type must be selected before using
linear flow.

Constant pres-
sure flow

Constant pressure flow enables column packing at constant
pressure. The system pump automatically adjusts the flow rate
within the specified Minimum allowed flow rate - Maximum
allowed flowrate range. The goal is to reach and keep the set
Pressure at the selected Pressure sensor using the Pand |
factors setin the Constant pressure flow parameters
instruction. The total volume is continuously updated using the
actual flow rate.

Both pressure control flow rates can be set either as volumetric
oras linear flow. A column type must be selected before using
linear flow.

Note:

¢ When Constant pressure flow is used, the P and | factors
set in the Constant pressure flow parameters instruction
are used to control the pressure, instead of the P and I values
setin the Pressure control parameters instruction.

* Pressure sensor Delta column pressure is available only
when column valve V9-C or VOH-C (5-columns) is selected in
the component list.

Constant pres-
sure flow
parameters

Constant pressure flow parameters sets the values for the P
and | factors needed to keep a constant pressure by varying the
flow rate. The signal used for pressure control is setin the
instruction Constant pressure flow.
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Description

Column packing flow is used to set flow rates over 25 ml/min
and 150 ml/min for AKTA pure 25 and AKTA pure 150, respec-
tively. Both Aand B pumps are used to generate the flow,
making it possible to set flow rates up to 50 ml/min and

300 mi/min for AKTA pure 25 and AKTA pure 150, respectively.
Flow rate can be set either as volumetric or as linear flow. A
column type must be selected before using linear flow.

Before executing the Column packing flow instruction itis

important to:

¢ Immerseinlettubing A1 and B1 in the same buffer

* Disconnect the column outlet tubing from the Column valve
and place the tubing in a waste vessel

Note:

When running Column packing flow only isocratic runs can be
performed, gradients cannot be generated.

Delay volume:
Monitor to
outletvalve

Delay volume —~Monitor to outlet valve is used to define the
delay volume between the monitor and the Outlet valve. The
instruction is used to make sure that the collected fractions
correspond to the fractions indicated in the chromatogram. The
delay volume must be changed when changing tubing to
anotheri.d. or length or when removing or adding components.

Delay volume:
Monitor to frac

Delay volume —Monitor to frac is used to define the delay
volume between the monitor and the Fraction collector. The
instruction is used to make sure that the collected fractions
correspond to the fractions indicated in the chromatogram. The
instruction is available only when the Fraction collector is
selected in the component list.

Delay volume:
Monitor tofrac
2

Delay volume —~Monitor to frac 2 is used to define the delay
volume between the monitor and the second Fraction collector.
Theinstruction is used to make sure that the collected fractions
correspond to the fractions indicated in the chromatogram. The
instruction is available only when the second Fraction collector
is selected inthe component list.

Startvolume
count

Start volume count starts the volume counter function. The
counted volume is saved into a memory.

This instruction is best used in combination with Watch
instructions.
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Instruction
name

Stop volume
count

Description

Stop volume count stops the volume counter function. The
counted volume is stored in the memory and can be recalled
with the instruction Hold counted volume. The counted
volume can also be recalled in following runs and is stored until
anew Stop volume count instruction is issued.

This instruction is best used in combination with Watch
instructions.

Hold counted

Hold counted volume sets the system to Hold. The system

volume will remain in the state Hold until the accumulated volume
reaches the volume stored by the instructions Start volume
count/Stop volume count.

Method Method progressing flow

progressing
flow

defines the flow from which the volume base is calculated.
When set to Automatic, the position of the injection valve
determines if the system flow or the sample flow is used.
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9.9.10 Manual instructions - Other

The table below describes the other manual instructions available for AKTA pure.

Instruction

name

Description

Set mark

Set markinserts a markinto the current chromatogram with the
text entered for the parameter Mark text .

Timer

Timer sets the system to pause or end after a set volume or time
has passed. Select base sets the base to either accumulated time
or accumulated volume. Timeout sets the volume or time. Action
sets the action to perform (pause or end)
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9.10 Available Run data

532

The table below lists all available Run data for AKTA pure.

Run Data Range/Unit Description
System state N/A Status of connection and run.
Acc.Volume ml Total accumulated volume in the
current method or manual run.
Block volume ml Accumulated volume in the current
block (method run only).
Acc.Time min Total accumulated time in the current
method or manual run.
Block time min Accumulated timein the current
block (method run only).
Scouting no N/A The current scouting number in the
scouting scheme.
System flow 0.001-50.000 ml/min | The setflow rate of the system pumps.
(AKTA pure 25)
0.01-300.00 ml/min
(AKTA pure 150)
System linear cm/h The set flow velocity of the system

flow

pumps. Only availableifacolumnis
selected.

Sample flow 0.001 -50.000 ml/min | The set flow rate of the sample pump.
(AKTA pure 25)
0.01-300.00 ml/min
(AKTA pure 150)
Sample linear cm/h The set flow velocity of the sample
flow pump. Only availableifacolumnis
selected.
Inlet A A1-A7 The set position of the inlet valve A.
Inlet B B1-B7 The set position of the inlet valve B.
InletS S1-S7, buff The set position of the sample inlet
valve.
ConcB 0.0-100.0 %B The set concentration B or the current
value during a gradient.
Mixer valve N/A The set position of the Mixer valve.
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Run Data Range/Unit Description

Injection N/A The set position of the Injection valve.
Loop position N/A The set position of the Loop valve.
Column posi- N/A The set position of the Column valve.
tion

Column flow N/A The set flow direction position of the
direction Column valve V9-C, Column valve

V9H-C, Column valve V9-Cs and
V9H-Cs.

System pres-
sure

-1.00-20.00 MPa
(AKTA pure 25)

-1.00-5.00 MPa
(AKTA pure 150)

The system pressure signal (at the
system pumps).

Sample pres-
sure

-1.00-10.00 MPa
(AKTA pure 25)

-1.00-5.00 MPa
(AKTA pure 150)

The sample pressure signal (at the
sample pump).

PreC pressure

-1.00 -20.00 MPa
(AKTA pure 25)

-1.00-5.00 MPa
(AKTA pure 150)

The pre-column pressure signal.

DeltaC pressure

-1.00-20.00 MPa
(AKTA pure 25)

-1.00-5.00 MPa
(AKTA pure 150)

The delta-column pressure signal.

PostC pressure

-1.00-20.00 MPa
(AKTA pure 25)

-1.00-5.00 MPa
(AKTA pure 150)

The post-column pressure signal.

uv

-6000.000 - 6000.000
mAu

The UV absorbance signal of the U9-L
monitor.

Uv1

-6000.000 - 6000.000
mAU

The first UV/Vis absorbance signal of
the U9-M monitor.

uv2

-6000.000 - 6000.000
mAU

The 2nd UV/Vis absorbance signal of
the U9-M monitor.

uv3

-6000.000 - 6000.000
mAU

The 3rd UV/Vis absorbance signal of
the U9-M monitor.
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Run Data Range/Unit Description
UV 2nd -6000.000-6000.000 | The UV absorbance signal of the
mAU second U9-L monitor.

Cond 0.00-999.99 mS/cm The conductivity signal.

% Cond 0.0-100.0% The conductivity signal as a
percentage of a set range.

Cond temp 0.0-99.0°C The temperature signal (in the
conductivity flow cell).

pH 0.00-14.00 The pH signal.

pH valve N/A The set position of the pH valve.

Outlet N/A The set position of the outlet valve.

Frac position N/A The current tube position of the frac-
tion collector.

Frac 2 position N/A The current tube position of the frac-
tion collector 2.

Inlet valve X1 N/A The set position of the X1 valve.

Inlet valve X2 N/A The set position of the X2 valve.

Versatile valve N/A The set position of the versatile valve.

Versatilevalve2 | N/A The set position of the versatile valve
2.

Versatilevalve3 | N/A The set position of the versatile valve
3.

Versatilevalve4 | N/A The set position of the versatile valve
4.

AirinletA No air, Air The current state of the air alarm for
theintegrated air sensorininletvalve
A.

Airinlet B No air, Air The current state of the air alarm for
theintegrated air sensorininletvalve
B.

AirinletS No air, Air The current state of the air alarm for

theintegrated air sensorininletvalve
IS.
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Run Data Range/Unit Description
Ext. air sensor, No air, Air The current state of the air alarm for
to the external air sensors.

Ext. airsensor 4

Analogin1,to -2000.0-2000.0 mV The I/0-box analog input signals.

Analogin4

Digitalin 1,to 0,1 The I/0-box digital input signals.
Digitalin 8

Digitalout 1, to 0.1 The set value of the I/0-box digital
Digital out 8 output signals.
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9.11 Available Curves

The table below lists all available Curves for AKTA pure.

Curve Range Sampling Description
frequency
uv1 -6000.000 - 10Hz The first UV/Vis absorb-
6000.000 mAU ance signal of the U9-M
monitor.
uv2 -6000.000 - 2Hz The 2nd UV/Vis absorb-
6000.000 mAU ance signal of the U9-M
monitor.
uv3 -6000.000 - 2Hz The 3rd UV/Vis absorb-
6000.000 mAU ance signal of the U9-M
monitor.
Cond 0.00-999.99mS/cm | 5Hz The conductivity signal.
% Cond 0.0-100.0% THz The conductivity signal as
apercentage of a set
range.
ConcB 0.0-100.0% 1Hz The set concentration B

orthecurrentvalue
during a gradient.

Systemflow | 0.001-50.000 1Hz The set flow rate of the
ml/min (AKTA pure system pumps.
25)
0.01-300.00 ml/min
(AKTA pure 150)
System cm/h 1Hz The set flow velocity of
linear flow the system pumps. Only
available ifa columnis
selected.
Sample 0.001-50.000 1Hz The set flow rate of the
flow ml/min (AKTA pure sample pump.
25)
0.01-300.00 ml/min
(AKTA pure 150)
Sample cm/h 1Hz The set flow velocity of
linear flow the sample pump. Only
available ifa columnis
selected.
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Curve Range Sampling Description

frequency

PreC pres- -1.00-20.00 MPa 1Hz The pre-column pressure

sure (AKTA pure 25) signal.

-1.00-5.00 MPa
(AKTA pure 150)
DeltaC -1.00-20.00 MPa 1Hz The delta-column pres-
pressure (AKTA pure 25) suresignal.
-1.00-5.00 MPa
(AKTA pure 150)
pH 0.00-14.00 T1Hz The pH signal.
uv -6000.000 - 10Hz The UV absorbance signal
6000.000 mAU of the U9-L monitor.
UV 2nd -6000.000 - 10Hz The UV absorbance signal
6000.000 mAU of the second U9-L
monitor.
System -1.00-20.00 MPa 10Hz The system pressure
pressure (AKTA pure 25) signal (at the system
-1.00-5.00 MPa pumps).
(AKTA pure 150)
Sample -1.00-10.00 MPa 10Hz The sample pressure
pressure (AKTA pure 25) signal (at the sample
-1.00-5.00 MPa pump).
(AKTA pure 150)
PostCpres- | -1.00-20.00 MPa THz The post-column pres-
sure (AKTA pure 25) sure signal.
-1.00-5.00 MPa
(AKTA pure 150)

Condtemp | 0.0-99.0°C 0.5Hz The temperature signal
(in the conductivity flow
cell).

Analogin1, | -2000.0-2000.0mV | 10Hz Thel/O-box analog input

to signals.

Analogin4

UVcellpath | 0.2,0.5cm THz The nominal cell path

length length of the U9-L

monitor.
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Curve Range Sampling Description
frequency

UVcellpath | 0.05,0.2,1.0cm 1Hz The nominal cell path

length length of the U9-M
monitor.

UVcellpath | 0.2,0.5cm 1Hz The nominal cell path

length 2nd length of the 2nd U9-L
monitor.

Digitalin 1, 0,1 10Hz The I/0-box digital input

to signals.

Digitalin 8

Digital out 0,1 10Hz The I/0-box digital output

1,to signals.

Digital out 8
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9.12 Injection volumes and peak broadening
The width of peaks at the fraction collector is influenced by the following:

* the properties of the column,

* thedimensions of the tubing,

* thedimensions of the modulesin the flow path, and
¢ fluid dynamics.

Initial sample volume affects the peak width in gelfiltration (GF) chromatography and
other isocratic techniques. A sample zone is broadened during passage through a GF
column so that the sample is diluted and the resolution decreases with increasing
sample volume. Sample volume does not however affect the resolution in adsorption
chromatography techniques such as affinity chromatography (AC), ion exchange chro-
matography (IEX), and hydrophobic interaction chromatography (HIC) if the retention
factorkis high.

The effect of peak broadening in the system from sample injection to peak detection
(including dilution on the column) is apparent in the chromatogram from the UV
monitor, but broadening from the UV monitor to fraction collection is not visible in the
chromatogram. This "hidden" effect is more pronounced for smaller peak volumes.

Narrow and short tubing reduces peak broadening. However, narrow tubing also
increases the back pressure. See for recommendations on tubing dimensions for
prepacked columns.
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9.13 Delayvolumes

Introduction

A number of methods, both theoretical and experimental, exist for determining the
delay volume of a system. The easiest and recommended method is to perform a theo-
retical determination. Delay volumes for standard configurations are listed in Standard
delay volumes, on page 542.

Explanation of delay volume

The delay volume is the volume between the detector and the fraction collector or
outlet thatis used.

Theillustration below shows and example of the delay volume between the UV/Vis
monitor and the fraction collector.

Valve

UV/Vis ) (
| 7°&°
T~
Conductivity pH Fraction collector

L v L

Delay volume
The time when a peak is detected The peak reaches the fraction
by the UV/Vis detector is called T, collector at time T,

Y

Theoretical determination of delay
volumes

Atheoretical determination is performed as described in the steps below:

Step Action

1 Identify all components in the system flow path that contribute to the delay
volume of interest.

2 Determine the internal volumes of all hardware modules and tubing, see
Section 9.74 Component volumes, on page 546 for information about theo-
retical module volumes and Section 9.3 Tubing and connectors, on page 458
forinformation about tubing lengths and dimensions.
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Action

To obtain the total delay volume, sum up half of the flow cell volume of the
monitor used (that is, the UV or UV/Vis monitor) with all volumes of tubing
and modules that are located after the monitor in the flow path.

Note:

For pH-valve V9-pH and V9H-pH always use the volume for the valve in
bypass position. The system automatically adds the volumes for the flow
restrictor and the pH flow cell when if they are part of the system.

Setthe delay volume in UNICORN

Follow the instructions below to set the delay volume between the UV monitor and the
Outlet valve and between the UV monitor and the Fraction collector.

Step

Action

1
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Select System —Settings in the System Control module.

Result:

The System Settings dialog opens.

* Select Tubing and Delay Volumes and select Delay volume —~Monitor
tooutlet valve.

* Typeinthevolumeinthe Volume field and click OK.

System Settings - Akta Pure lﬁ
Instructiens:
—— F for Delay volume: Monitor to outlet valve
[ Air sensor - Voharie [0 - 10000]
= 1/0-box

# Fraction collection 125 2o
= Tubing and Delay volumes
Delzy volume: pH valve

Delay volume: Monitor to frac Iz
¥ Wash settings

[+ Watch parameters

[ Advanced = |
# Data collection -
<[ i | ¥

D) SetP To Strategy Defaut Values | [ oK | [ Cancel
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Step Action

3 Inthe System Settings dialog:

* Select Delay volume —~Monitor to outlet valve or Monitor to frac
according to the configuration you are using.

* Typeinthevolumeinthe Volume field and click OK.

Note:

The system will use the delay volume appropriate to the configuration used
and ignore other settings (e.g. the value for Monitor to outlet valve will be
ignored if you are using a fraction collector). It is however recommended to
set all delay volumes so that the volumes remain correct if you change frac-
tionation method.

Standard delay volumes

The table below lists the delay volumes for standard configurations using the available
tubing kits with and without a pH valve and using tubing of standard length from the
outlet valve to the fraction collector. The values are based on the flow cells for UV
monitor U9-M. When using U9-L, add 9 pL for the 2 mm flow cell and 4 pL for the 5 mm
flow cell. The values for delay volume Monitor to frac F9-C assume that the internal
tubing of Fraction collector F9-C has the same inner diameter as the tubing kit.

Delay volumes AKTA pure 25

Tubing kit Delay Delay volume UV monitor to point of
volume pH collection of eluent
valve
e icIor Delay Delay Delay
volume volume volume
Monitorto Monitorto Monitorto
outlet fracF9-R fracF9-C
valve
0.25 No N/A 66 pL 86 uL 214 uL
0.25 Yes 25uL 77 yL 96 L 225 L
0.5 No N/A 125puL 205 L 435 L
(standard)
0.5 Yes 48 uL 152 uL 231 L 462 uL
(standard)
0.75 No N/A 223 L 400 L 803 uL
0.75 Yes 88 uL 277 uL 454 uL 857 uL
1.0 No N/A 361 L 675 L 1319 uL
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Tubing kit Delay Delay volume UV monitor to point of
volume pH collection of eluent
valve
restrictor

Delay Delay Delay
volume volume volume
Monitorto Monitorto Monitorto
outlet fracF9-R fracF9-C
valve

1.0 Yes 143 uL 452 uL 766 uL 1410 uL

Delay volumes AKTA pure 150

Tubing kit Delay Delay volume UV monitor to point of
volume pH collection of eluent
valve
T Delay Delay Delay
volume volume volume
Monitorto Monitorto Monitorto
outlet frac F9-R frac F9-C
valve
0.5 No N/A 198 uL 278 L 508 pL
0.5 Yes 60 pL 245 L 324 L 555 L
0.75 No N/A 296 pL 473 L 876 uL
(standard)
0.75 Yes 100 L 370 uL 547 L 950 uL
(standard)
1.0 No N/A 434 uL 748 pL 1392 L
1.0 Yes 155 L 545 pL 859 uL 1503 pL
Note: * Always set the delay volume from the UV monitor to the point of collec-

tion of eluent. Depending on the system configuration, this will be Delay
volume —Monitor to outlet valve or Delay volume —Monitor to frac
in the system settings.

* [fthe pH valve is mounted, make sure to set the value for the delay
volume of the pH valve restrictor. The system automatically adds the
volumes for the flow restrictor and the pH flow cell if they are part of the
flow path.
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Experimental method for
determination of delay volumes

Delay volumes can be determined experimentally for Fraction collector F9-R, but not
for Fraction collector F9-C. Instructions for measuring the delay volume using the UV
monitor U9-M or UV monitor U9-L are provided below.

Two volumes are used to perform experimental delay volume measurements:

* V1:thevolume between the Injection valve and the UV monitor used

* V2:thevolume between the Injection valve and the fractionation collector tubing
tip

The delay volume is then measured using the following procedure.

Step Action

1 Check that a flow rate of 1 ml/min is delivered by the pump.

Note:

Ifthe flow rate is not correct, check if air bubbles may have entered the
pump. Make sure to correct any problems before continuing.

2 Filla small sample loop, for example 20 pl, with a 1% to 5% acetone solution.

3 Set all components between the monitor and the fraction collector to by-
pass mode.

4 Fill the system with water. Run the pump at a flow rate of 1 ml/min and inject

the acetone solution as a sample.

5 Note the volume from the point of injection to the maximum of the peakin
the chromatogram. This volume is volume measurement V7.

6 Reconfigure the system as follows to include the fraction collector in the
flow path before the monitor:

¢ Disconnect the two tubing segments from the UV monitor flow cell and
connect these with a low-dead-volume connector,a 1/16" femaleto a
1/16" female union connector.

* Mount the fractionation collector tubing tip on the top of the UV monitor
flow cell. Connect tubing to the bottom of the UV monitor flow cell and
lead this tubing to waste. Itis preferable if the waste tubing gives some
back pressure as the flow restrictor now is placed before the UV flow cell.

7 Set the Frac size to a large volume, for example 100 ml, so that the Outlet
valveisin the Frac position during the entire run.

8 Startthe pump at a flow rate of 1 ml/min and inject the acetone solution.

9 Note the volume from the point of injection to the appearance of the peakin
the chromatogram. This volume is volume measurement V2.
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Step Action

10 To obtain the delay volume:

* Subtract V7from V2and
¢ add half of the volume of the UV flow cell.

Use of different monitors for peak

fractionation in the same method
If different monitors or detectors are used for peak fractionation in different parts of
the same method, the delay volumes have to be set as method instructions for each of
the method parts. For example, both an external fluorescence detector and the UV
monitor module can be used for peak fractionation.
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9.14 Componentvolumes

The table below shows the component volumes of AKTA pure.

Component Volume (pL)

Inlet valve V9-IA, V9-IB 88
Inlet valve VOH-IA, VOH-IB 212
Inlet valve V9-IAB 95
Inlet valve VOH-IAB 116
Sample inlet valve V9-IS 88
Sampleinlet valve VOH-IS 212
Inlet valve V9-IX 88
Inlet valve VOH-IX 212
Airsensor L9-1.2 20
Airsensor L9-1.5 35
Pump P9 (P9-A, and P9-B) 549

(total volume for two heads including T-connector and
checkvalves)

Pump P9H (P9HA,P9HB,P9HS) 2163

(total volume for two heads including T-connector and
checkvalves)

System pump pressure monitor R9 45
Sample pump pressure monitor R9 45
Sample pump S9 1392
Mixer, 0.1 ml 100
Mixer, 0.6 ml 600
Mixer, 1.4 ml 1400
Mixer, 5 mi 5000
Mixer, 15 ml 15000
Mixer valve V9-M 14
Mixer valve VOH-M 31
Loop valve V9-L 17
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Component Volume (pL)

Loop valve VOH-L 76
Versatile valve V9-V 14
Versatile valve VOH-V 31
Injection valve V9-Inj 10
Injection valve VOH-Inj 23
Columnvalve V9-C 110
Columnvalve VOH-C 190
Columnyvalve V9-C2 110
Column valve VOH-C2 190
Columnvalve V9-Cs 14
Column valve VOH-Cs 31
UV monitor U9-M: Flow cell 0.5 mm 10
UV monitor U9-M: Flow cell 2 mm 11
UV monitor U9-M: Flow cell 10 mm 12
UV monitor U9-L: Flow cell 2 mm 30
UV monitor U9-L: Flow cell 5 mm 15
Conductivity cell 22
Flow restrictor FR-902 10
pH valve V9-pH, in By-pass position 15
pH valve VO9H-pH, in By-pass position 35
pH flow cell 76
Flow restrictor FR-902 and tubing when mounted on pH 48
valve V9-pH

Outlet valve V9-0 9
Outlet valve VOH-O 82
Outlet valve V9-Os 9
Outlet valve VOH-Os 28
Fraction collector F9-C internal tubing (0.5 mm i.d.) 147
Fraction collector F9-C Dispenser head 94
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Note: The given values for the component volumes of the valves are average
values. Depending on the chosen flow path the actual component volume
may differ somewhat.

548 AKTA pure User Manual 29119969 AD



9 Referenceinformation
9.15 Pressure control

9.15 Pressure control

Introduction

By using the function Pressure control to regulate the run, the method can be run
with the set flow rate without the risk of method stop due to pressure alarm. If the pres-
sure approaches the pressure limit, for example if the sample has higher viscosity than
the buffer, the flow rate is automatically lowered. Pressure control is enabled in the
manual instructions Pumps —System flow or Pumps —~Sample flow. The default
setting for Pressure Control is Off. To enable the function, set what pressure signal to
use. Itis recommended to use the pre-column pressure. The instruction Advanced
—Pressure control parameters provides the Pand | factors used in the regulator and
can be adjusted for different columns, see information further down.

Inthe Method editor, pressure control is enabled by selecting Control the flow to
avoid overpressure in the predefined phase Method settings.

Pressure control parameters
The table below describes the factors used for pressure regulation.

Parameter Description

P factor Proportional componentin Pl pressure regulation. Reduces the
error between actual and requested target pressure, but may leave
apermanenterror.

| factor Integrating componentin Pl pressure regulation. Eliminates the
stationary error from the P factor, but introduces a slight instability
that may lead to oscillation in the pressure and the actual flow rate.
Setl=0todisable the I factor. As a general guide use asmall | factor
for high pressure columns and a large | factor for low pressure
columns, see Recommended pressure control parameters, on page
550for more recommendations.

Targetvalue | Setsthetargetvalue forthe Pl pressure regulation as a percentage
for pressure | ofthe pressure limit. If the target pressure is too close to the pres-
control sure limit there is arisk that a short pressure spike will trigger the
pressure alarm. The pressure limitis setinthe Alarm pressure
instruction. The Alarm pressure used for pressure control depends
on the settings in the System flow instruction.

Pressure If the flow rate is reduced below the value set in Pressure control
control min min flow rate, the method is paused and the system is set to state
flow rate ALARMS AND ERRORS.

Pressure control min flow rate can be set either as volumetric or
as linear flow. A column type must be selected before using linear
flow.
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9.15 Pressure control

Recommended pressure control

parameters

The table below contains the recommended values for P and | parameters for different

media types.
Column/ Recom- Recom- Additional information
Media mended P mended |
factor factor
Default 8 40 N/A
Small soft 8 40 N/A

media columns

Large soft’ 8 300-600 A higher I value than the default

media columns value is needed to speed up pres-
sure ramp-up times.

Small rigid? 8 15 Alower | value than the default

media columns 20 40 value is needed to avoid large

fluctuationsin pressure or flow
rate. As an alternative, try
increasing P.

1 Soft media is defined as all Cytiva separation media, except silicaand MonoBeads.
2 Rigid media is defined as Cytiva separation media that is based on silicaand MonoBeads.

Back pressure

Using narrow tubing between components will improve resolution but will lead to
increased back pressure in the system. Narrow tubing after the column will increase
the pressure in the column at a given flow rate. Make sure that the pressure sensor
limitsin the system are set so that the maximum pressure for the column used is not
exceeded.

Additional instructions for avoiding
pressure alarms

550

Theinstruction Max flow during valve turn sets the maximum flow rate used during
the turning of the Injection valve and Outlet valve in order to avoid high pressure
alarms. If the flow rate passing through the Injection valve or the Outlet valve is higher
than the set max flow rate, the valves will only turn after decreasing the flow to the
specified flow rate. After the valves have turned, the previous flow rate will be restored.
Theinstruction is found in System Control -System settings ~Advanced.

AKTA pure User Manual 29119969 AD



9 Referenceinformation

9.16 NodelDs
9.16 NodeIDs
Node ID for core modules
The table below lists the Node ID for the core modules.

Core module Label Node ID

System pump A P9A/P9HA 0

System pump B P9B/P9HB 1

Pressure monitor R9 0

Mixer M9 0

Injection valve V9-Inj/V9H-Inj 4

Node ID for optional modules
The table below lists the Node ID for the optional modules.

Note: The Node IDs of Sample pump S9 and Fraction collector F9-C cannot be
changed by the user.

Note: The Node IDs for UV monitor U9-M and UV monitor U9-D should only be
changed by service personnel.

Module Label NodeID
Inlet valve A V9-IA/V9H-IA 0
Inlet valve B V9-IB/V9H-IB 1
Inlet valve AB V9-I1AB/V9H-IAB 3
Inlet valve X1 V9-IX/V9H-IX 15
Inlet valve X2 V9-IX/V9H-IX 16
Mixer valve V9-M/V9H-M 22
Sampleinlet valve V9-IS/V9H-IS 2
Loop valve V9-L/V9H-L 17
Column valve (5- V9-C/V9H-C 5
columns)

Pre-column pressure N/A 2
monitor
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9.16 NodelDs

552

Module Label Node D
Post-column pressure N/A 3
monitor

Second column valve (5- V9-C2/V9H-C2 6
columns)

Pre-column pressure N/A 4
monitor

Post-column pressure N/A 5
monitor

Columnvalve (1-column) | V9-Cs/V9H-Cs 7
pH valve V9-pH/V9H-pH 11
Outlet valve (10-outlets) V9-0/V9H-0 8
Outlet valve (1-outlet) V9-Os/V9H-0s 19
Versatile valve V9-V/V9H-V 20
Versatile valve 2 V9-V/V9H-V 21
Versatile valve 3 V9-V/V9H-V 23
Versatile valve 4 V9-V/V9H-V 24
UV monitor (fixed) U9-L 0
UV monitor 2nd uU9-L 1
UV monitor (variable) U9-M 0
UV detector u9-D 0
Conductivity monitor C9 0
External air sensor L9 0
External air sensor 2 L9 1
External air sensor 3 L9 2
External air sensor 4 L9 3
Fraction collector F9-C 0
(cassettes)

Fraction collector (round) | F9-R 0
Fraction collector F9-R 1
(round), 2nd

Sample pump P9-S/P9HS 2
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9.16 NodelDs

Module Label Node ID
1/0-box E9 0
1/0-box, 2nd E9 1
Check/Change Node ID
Step Action

1

Remove the module according to the instructionin Section 2.5 Installation of
internal modules, on page 87.

The Node ID of a module is set by the position of an arrow on a rotating
switch at the back of the module.

¢ thefirstswitch, labeled A, sets the tens and

* thesecond switch, labeled B, sets the units.

Valve modules have two rotating switches, as shown in the image below:
For example, to set the Node ID to 6 for a valve module,

switch Aissetto 0 and switch Bisset to 6.

Check the Node ID and compare it with the listed Node IDs in the tables
above.

To change the Node ID, use a screw driver to set the arrows of the switches
to the desired number.

Re-install the module in the instrument, if applicable.
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10 Ordering information

Introduction

This chapter lists accessories and user replaceable spare parts available for AKTA
pure.

Mixer

Item Code no.

Mixer chamber 0.6 mL 28956186
Mixer chamber 1.4 mL (mounted at 28956225
delivery)

Mixer chamber 5 mL (included with 28956246
AKTA pure 150)

Mixer chamber 15 mL 28980309
0O-ring 13.1x 1.6 mm 28953545
Note:

For Mixer chamber 0.6, 1.4, and 5 mL.

0O-ring 13.1 x 1.6 mm (highly resistant) 29011326

(can be used as an alternative to
28953545)

0-ring22.1x 1.6 mm 28981857

Note:
For Mixer chamber 15 mL.

Online filter kit 18102711

Tubing

Item Code no.

Reference capillary 1 28950749

Reference capillary 2 28950750

Tubing Kit 0.5 mm standard, AKTApure | 29011327
25
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Item Code no.

Tubing Kit 0.5 mm, AKTA pure 150 29051669
Tubing Kit 0.25 mm, AKTA pure 25 29011328
Tubing Kit 0.75 mm, AKTA pure 25 29011329
Tubing Kit 0.75 mm standard, AKTA 29048242
pure 150

Tubing Kit 1.0mm 29032426
Tubing kit 10x1.0m,ETFEID 1.0mmOD | 28980995
116

Tubing kit for sample inlet valve V9-IS 29035331
(7-ports)

Tubing kit for sample inlet valve VOH-IS 29051166
(7-ports)

Sample tubing kit for 7 inlets, i.d. 0.75 28957217
mm

Inlet tubing kit 2+2 29011330
V9-pH tubing kit 29011331
V9H-pH tubing kit standard 29051674

Tubing kit for inlet valve V9-1A (7 ports) 29011332

Tubing kit for inlet valve VOH-IA (7 29051197
ports)

Tubing kit for inlet valve V9-IB (7 ports) 29011333

Tubing kit for inlet valve VOH-IB (7 ports) | 29051189

Outlet tubing kit, AKTA pure 25 29011334
Outlet tubing kit, AKTA pure 150 29048611
Rinse system tubing 29011348
Union 1/16 male/male, i.d. 0.5 mm (5- 28954326
pack)

Tubing cutter 18111246
Inlet filter holder kit 11000407
Inlet filter set 11000414

AKTA pure User Manual 29119969 AD 555



10 Ordering information

Holders
Adapter for air sensor 28956342
Bottle holder 28956327
Column clamp o.d. 10-21 mm 28956319
Column holder 28956282
Column holder rod 28956270
Flexible column holder 28956295
Loop holder 29011350
Multi-purpose holder 29011349
Rail extension 29011352
Tube holder (5-pack) 28954329
Tubing holder comb 28956286
Tubing holder spool 28956274
Inlet filter holder kit 11000407
Screw lid GL45 kit 11000410

UV monitor
UV monitor U9-L (Fixed wavelength) 29011360
UV flow cell U9-0.5 0.5 mm for U9-M 28979386
UV flow cell U9-2 2 mm for U9-M 28979380
UV flow cellU9-10 10 mm for U9-M 28956378
UV flow cell 2 mm for U9-L 29011325
UV flow cell 5 mm for U9-L 18112824

1/0 box

1/0 box E9 29011361
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Item Code no.

Fraction collector F9-C 29027743
Tubing kit for F9-C 29033632
Cassette tray 28954209
Cassette, for deepwell plate (2-pack) 28954212
Deep well plate, 96 x 2 mL 77015200
Deep well plate, 48 x5 mL 77015500
Deep well plate, 24 x 10 mL 77015102
Cassette, for 50 mL tubes (2-pack) 28956402
Cassette, for 3 mL tubes (2-pack) 28956427
Cassette, for 5 mL tubes (2-pack) 29133422
Cassette, for 8 mL tubes (2-pack) 28956425
Cassette, for 15 mL tubes (2-pack) 28956404
Rack, for 50 mL tubes 28980319
Rack, for 250 mL bottles 28981873
Cable 2.5 m, UniNet-9 D-type 29032425

Fraction collector F9-R

Item Code no.

Fraction collector F9-R 29011362
Tube Rack Complete, 175x 12 mm 19868403
Tube Rack Complete, 95 x 10-18 mm 18305003
Tube Rack Complete, 40 x 30 mm 18112467
Bowl 18305103
Tube support 18305402
Tube holder 18646401
Tube rack upgrade kit, 1775x 12 mm 19724202
Tube rack upgrade kit, 95 x 18 mm 19868902
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Item Code no.

Tube rack upgrade kit, 40 x 30 mm 18112468

Drive sleeve 19606702

Valves

Item Code no.

Column valve kit V9-C 29011367
Column valve kit VOH-C 29050951
Columnvalve V9-C2 28957236
Column valve VOH-C2 28979330
Columnvalve V9-Cs 29011355
Column valve VOH-Cs 29090693
Inlet valve V9-X1 28957227
Inlet valve VOH-X1 28979326
Inlet valve V9-X2 28957234
Inlet valve VOH-X2 28979328
Inlet valve kit V9-1A 29012263
Inlet valve kit VOH-IA 29050945
Inlet valve kit V9-IB 29012370
Inlet valve kit VOH-IB 29050946
Inlet valve kit V9-IAB 29011357
Inlet valve kit VOH-IAB 29089652
Sample inlet valve kit V9-IS 29027746
Sample inlet valve kit VOH-IS 29050943
Loop valve kit V9-L 29011358
Loop valve kit VOH-L 29090689
Mixer valve kit V9-M 29011354
Mixer valve kit VOH-M 29090692
Outlet valve kit V9-O 29012261
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Item Code no.

Outlet valve kit VOH-0 29050949
Outlet valve kit V9-Os (1 outlet) 29011356
Outlet valve kit VOH-Os (1 outlet) 29090694
pH valve kit V9-pH 29011359
pH valve kit VOH-pH 29051684
Versatile valve V9-V 29011353
Versatile valve VOH-V 29090691
Note: All valve kits include the necessary tubing.

Injection valve accessories

Item Code no.

Sample loop 10 uL 18112039
Sample loop 100 pL 18111398
Sample loop 500 pL (mounted at 18111399
delivery)

Sample loop 1 mL 18111401
Sample loop 2 mL 18111402
Sample loop 10 mL 18116124
Superloop 10 mL 19758501
Superloop 50 mL 18111382
Superloop 150 mL 18102385
Fill port 18112766
Injection kit 18111089
Connector 1/16" male and Luer female 28985812

External air sensors

Airsensor L9-1.2 mm 28956502
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pH monitor

Airsensor L9-1.5mm

Code no.

28956500

Item Code no.

pH electrode

28954215

0O-ring 5.3x2.4mm

28956497

Conductivity monitor

Conductivity monitor C9

29011363

Flow restrictor

Flow restrictor FR-902

Code no.

18112135

Module components

Item Code no.

Cables

560

Module Panel 29011364
Multi-module front 29011351
Extension box 29110806

Item Code no.

Jumper 11EC 1394 (F-type) 28956489
Jumper D-SUB (D-type) 29011365
External module cable, short (F-type) 29012474
External module cable, long (F-type) 29011366
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Code no.

Cable 2.5 m UniNet-9 D-type 29032425

System Pumps and Sample pump S9H

Item Code no.

P9 Seal kit 25 mL 28952642
P9 Piston kit 25 mL 28952640
P9H Seal kit 150 mL 28979373
P9H Piston kit 150 mL 28979368
Check valve kit 28979364
Sample pump S9H 29050593
Sample Pump S9
Sample pump S9 29027745
P9-S Seal kit 28960250
P9-S Piston kit 18111213
Check valve kit 28979364
Cable 2.5 m UniNet-9 D-type 29032425

UNICORN

There are different UNICORN products and licenses available for different purposes,
for example licenses for use with a workstation or for working remotely. Contact your
local Cytiva salesperson for more information on UNICORN products and licenses and
how to order.
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A

Affinity chromatography, 478,479

predefined method, 478,479
Airsensors, 44,97, 101,256, 258,
260,435,442

Atest, 256

airsensor adapter, 97

Btest, 258,260

error codes, 442

external air sensors, 107

inletvalves, 44

troubleshooting, 435
AKTApure , 9, 13,14, 100, 279,
390

description, 73, 700

illustrations, 74

main features, 9

maintenance, 279

overview, 9

troubleshooting, 390
Anion exchange, 480

predefined method, 480

Cc

Cabinet, 432
troubleshooting, 432
Cassettes, 170,771
quickrelease function, 7717
Cation exchange, 480
predefined method, 480
Chromatofocusing, 480
predefined method, 480
CIP,244,307,315,484,488
columnCIP, 375
column maintenance
method, 484
column predefined phase,
488
system CIP, 307
system maintenance
method, 484
system predefined phase,
244,488
Cleaning, 249, 250
column, 250

system, 249
Column, 62,93, 793, 198,250,315

attach column holder, 793

cleaning, 250

columnCIP, 375

column holder, 93

columnyvalve, 62

connectcolumn, 793

pressure alarm, 798

storage, 250
Column CIP, 484, 488

maintenance method, 484

predefined phase, 488
Column performance test, 244,
484,488

maintenance method, 484

predefined phase, 244, 488
Column preparation, 484, 488

maintenance method, 484

predefined phase, 488
Columnvalve, 62,64, 65,262

description, 62

flow paths V9-C, 64

flow paths V9-Cs, 65

V9-Ctest, 262
Columnwash, 488

predefined phase, 488
Component volumes, 546
Conductivity monitor, 83, 3317,
339,401,442

calibration, 339

clean the conductivity flow

cell, 3317

description, 83

error codes, 442

troubleshooting, 407
Connectors, 349,459

for AKTA pure, 459

replace connectors, 349

D

Delay volume, 234, 540
reference information, 540
settings, 234

Delta column pressure, 77
description, 77
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Desalting, 481
predefined method, 487
Documentation, 77

E

Elution, 488
predefined phase, 488
Equilibration, 488
predefined phase, 488
Extension box, 99

F

Flow cells, 68, 79,80, 83
conductivity, 83
pH, 68
UV, U9-L,80
uv,u9-Mm, 79
Flow path, 27, 168,460, 546
componentvolumes, 546
illustration, 27, 168, 460
prepare, 168
specifications, 27
Flow restrictor, 85,297,363
check function, 297
FR-902 description, 85
replace flow restrictor, 363
Fraction collector, 704, 111,225,
264,267,269,295,319,321,351,
411-421,446,456
cleaning, 295,319, 321
description, 704
error codes F9-R, 446
F9-Rtest, 264,267,269
function, 104
preparation, 225
quickrelease function, 771
replaceinternal tubing, 357
specifications, 456
troubleshooting, 477-421
Fraction collector F9-C, 7170, 7113,
114,116
Cassettesandracks, 770
connecttubing, 71716
requirements on deep well
plates, 114
requirements ontubes, 7713
Fractionation, 7119, 225,233,234
assemble tuberack, 779,225
delayvolume, 234
fractionation types, 233
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prepare, 225

G

Gelfiltration, 481
predefined method, 4817

H

Hardware installation, 87
ofamodule, 87
Holders, 97-97, 99, 556
air sensor adapter, 97
bottle holder, 96
columnclamp, 93
column holder, 93
column holderrod, 94
Extension box, 99
flexible column holder, 95
loop holder, 92
multi-purpose holder, 97
ordering information, 556
rail extension, 97
tubing holder comb, 96
tubing holder spool, 96
Hydrophobic interaction chroma-
tography (HIC), 481
predefined method, 4817

1/0-box E9, 127, 128,435,446,457
connectors, 128
description, 7127
error codes, 446
Fraction collector F9-C
installation, 7127
specifications, 457
troubleshooting, 435

Injection valve, 54
description, 54
flow paths, 54

Inlet tubing, 771, 180
prepare, 171
prime inlet tubing B, 780

inletvalves, 256, 258, 260
V9-lAtest, 256
V9-IBtest, 258, 260

Inletvalves, 43,44,410
airsensors, 44
description, 43
inletvalve A, 43
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inlet valve AB, 43

inletvalve B, 43

inlet valve X1,43

inlet valve X2,43

troubleshooting, 470
Installation, 771

prepare waste tubing, 771
Instrument control panel, 29, 37,
437,446

error codes, 446

function, 29

location, 29

statusindications, 317

troubleshooting, 437
Instrument control unit, 4417

errorcodes, 441
Instrument overview, 14-16,117

Fraction collector F9-R, 7177

Instrument configurations,

14

main parts, 74

modules, 16

wetside, 75
lon exchange, 480

predefined method, 480

L

Logon, 175
UNICORN, 775

Loop valve, 59
description, 59
flow paths, 59

M

Maintenance, 280, 285, 288, 300,
305, 306,333,348
calibration procedures, 333
clean the instrument, 306
Maintenance Manager, 280
maintenance program, 285
maintenance when required,
305
replacement procedures,
348
semiannual maintenance,
300
weekly maintenance, 288
Maintenance manager, 2817
handling maintenance notifi-
cations, 2817

Maintenance methods, 484, 485

column CIP, 484

column performance test,

484

column preparation, 484

system CIP, 484

system preparation, 485
Manual instructions, 508
Manual loop fill, 488

predefined phase, 488
Manual Loop Fill, 482

predefined method, 482
Method settings, 487

predefined phase, 487
Methods, 239, 478-484

affinity chromatography,

478,479

anion exchange, 480

cation exchange, 480

chromatofocusing, 480

create method, 239

desalting, 481

gelfiltration, 4871

hydrophobic interaction

chromatography (HIC), 4817

maintenance methods, 239

manual loopfill, 482

NHS-coupling, 482

predefined maintenance

methods, 484

predefined methods, 239,

478

purification methods, 239

reverse phase chromatog-

raphy (RPC), 483
Miscellaneous, 488

predefined phase, 488
Mixer, 40,51, 169, 294, 355, 356,
431,442,452

choose mixer chamber, 169

description, 40

error codes, 442

mixer valve, 57

replace mixer, 355

replace the inlinefilter, 294

replace the o-ring, 356

specifications, 452

troubleshooting, 4317
Mixer valve, 57,53

description, 51

flow paths, 57,53
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Module panel, 97,410
description, 97
troubleshooting, 470

Module Panel Assembly, 741

Modules, 36,40,43,51,54,59,62,

67,68,73,76,79,83,85,121, 140
columnvalve, 62
conductivity monitor, 83
flow restrictor, 85
injection valve, 54
inletvalves, 43
loopvalve, 59
mixer, 40
mixervalve, 57
outletvalve, 73
pHvalve, 68
pressure monitor, 76
pumps, 36, 121
recommended positions, 740
UV monitor, 79
versatile valve, 67

Monitors, 71,76,79,83,101,394,

454,455
conductivity, 83
external air sensors, 1017
pH, 717
pressure monitor, 76
specifications, 454,455
troubleshooting, 394
uv,79

N

NHS-coupling, 482
predefined method, 482
Node D, 87,551,553
change Node D, 553
checkNode D, 553
description, 87
list, 5517

(o)

Optional configurations, 87
install optional modules, 87
Ordering information, 554-561
cables, 560,561
conductivity monitor, 560
dummy module, 560
external air sensors, 559, 560
flow restrictor, 560
fraction collector, 557,558
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holders, 556
I/0-box E9, 556
mixer, 554
pH monitor, 560
pump, 5617
tubing, 554,555
UV monitor, 556,557,559
valves, 558,559
Outlet tubing, 7717
prepare, 171
Outletvalve, 73, 74
description, 73
V9-0 ports, 74
V9-Os ports, 74

P

Performance tests, 253, 256, 258,
260,262,264,267,269,271,275
airsensor Aand inlet valve
V9-1A, 256
airsensor Bandinletvalve
V9-1B, 258, 260
columnvalve V9-C, 262
fraction collector F9-R, 264,
267,269
overview, 253
UV U9-Lsystem, 271
UV U9-M system, 275
pH monitor, 71,250, 304, 322, 324,
334,442
calibration, 334
cleanthe pH electrode, 324
description, 71
error codes, 442
replace the pH electrode, 304
storage of the pH electrode,
250,322
pHvalve, 68,69,410
description, 68
flow paths, 69
troubleshooting, 470
Phases, 244, 486-488
column CIP, 488
column performance test,
244,488
column preparation, 488
column wash, 488
elution, 488
equilibration, 488
manual loopfill, 488
method settings, 487
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miscellaneous, 488

predefined phases, 486

sample application, 488

system CIP, 244,488

system preparation, 488
Power save, 164

Prepare the system, 168-172, 175,

193,201,225
connect column, 793
flow path, 768
fraction collector, 225
inlettubing, 7717
mixer, 169
outlettubing, 771
sample application, 201
Start UNICORN, 775
UV monitor U9-L, 171
UV monitor U9-M, 770
waste tubing, 772
Pressure alarm, 7198
set, 7198
Pressure control, 248
system configuration, 248
Pressure monitor, 441
error codes, 441
Pressure monitors, 76, 336,406
calibration, 336
check the pressure monitors,
336
description, 76
troubleshooting, 406
Prime inlet tubing B, 780
Process picture, 247
actionsinthe process
picture, 247
Pump piston rinsing system, 39,
123,289-292, 386, 387
flow path, 39
illustration, 723, 289, 291,
386,387
prime, 290,292
Pumps, 36, 121, 180, 187,289, 327,
365,368,377,385,386,423,443,
450
change pump rinsing solu-
tion, 289
clean checkvalves, 327
description, 36
description, sample pump,
121
error codes, 443
purge sample pump, 187

purge system pumps, 180
replace checkvalves, 365
replace pump piston seals of
pump P9, 368

replace pump piston seals of
Pump P9-S, 377

replace pump pistons, 385
replace pump rinsing system
tubing, 386

specifications, 450
troubleshooting, 423

Q

QuickRelease function, 7717

R

reference information, 539
injection volumes and peak
broadening, 539

Reference information, 447,448,

450,469,540,549,550
back pressure, 550
chemical resistance guide,
469
delay volumes, 540
module specifications, 450
pressure regulation, 549
system specifications, 448

Reverse phase chromatography

(RPC), 483
predefined method, 483

Run, 245-247,249,532,536
after run procedures, 249
available curves, 536
available run data, 532
choose method, 245
monitor run, 247
perform manual run, 246
performrun, 245
preparerun, 245

S

Safety notices, 7
definitions, 7
Sample application, 54,201, 205,
213,488
flow paths, 54
injection valve, 54
predefined phase, 488
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sampleloading, 201
sampleloop, 213
superloop, 205
Sampleloop, 213
sampleloading, 2713
Sample pump, 71217
description, 721
Software overview, 70
software modules, 70
Storage, 250
column, 250
pH electrode, 250
system, 250
Superloop, 205,432
sample loading, 205
troubleshooting, 432
System CIP, 244,484,488
maintenance method, 484
predefined phase, 244, 488
System cleaning, 249
System configuration, 87, 740,
143,145,248
control pressure, 248
installation of modules, 87
modules and positions, 740
overview, 140
system properties, 743
system settings, 745
System Control module, 508
manual instructions, 508
System preparation, 167,485,488
before preparation, 167
maintenance method, 485
predefined phase, 488
System pumps, 36
operating ranges, 36
System storage, 250
Systemtest, 271,275
Uvu9-L, 271
Uvu9-m, 275

T

Technical specifications, 450
module specifications, 450
Trays, 110
Troubleshooting, 394,411-421,
423,430,438,441
error codes, 441
fraction collector, 471
Fraction collector,471-421
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instrument communication,
438
monitors, 394
other components, 430
pumps, 423
Tuberack, 119,225
assembly, 779,225
Tubing, 349,351,458
for AKTA pure, 458
replace tubing, 349,351

U

UNICORN, 175,176
connecttosystem, 776
Logon, 175
Start, 1775

User information, 7

UV detector U9-D, 443
error codes, 443

UV monitor, 79, 156, 170,171,301,

344,358,361
calibration, 770,171,344
clean UV flow cell, 307
description, 79
installing two monitors, 756
replace UV flow cell, 358, 361

UV monitor U9-L,80, 171,271,444
description, 80, 171
error codes, 444
systemtest, 2717

UV monitor U9-M, 79, 170, 275,

443
description, 79, 170
error codes, 443
systemtest, 275

Vv

Valves, 42,43,51,54,59,62,63,67,
68,73,441,451
columnvalve, 62
error codes, 441
extra Columnvalve, 63
extrainletvalves, 43
injection valve, 54
inletvalves, 43
loopvalve, 59
mixer valve, 57
outletvalve, 73
overview, 42
pHvalve, 68

567



Index

specifications, 4517
versatilevalve, 67
Versatilevalve, 67
description, 67
flow paths, 67

w

Waste tubing, 171,172
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