
Automated sample application 
using ÄKTA avant™ or ÄKTA pure™

with an external autosampler
Cue card – autosampler setup and programming
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Cue card - autosampler setup and programming

This cue card describes how to automate protein purification by combining 
ÄKTA avant™ or ÄKTA pure™ chromatography system with an external 
autosampler that holds sample volumes in the range of 10 mL – 250 mL in tubes 
or bottles. It will guide through the installation of the equipment, 
communication, and method programming.
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Instrument setup



Cytiva 5

Teledyne ® CETAC® ASX-560 autosampler

The ASX-560 autosampler allows for large volume 
sample loading and can load more samples 
compared to the sample inlet valve (V9-IS). The 
50 mL racks (Teledyne part number: 450059) hold 
84 tubes in total. The 250 mL bottle rack (Teledyne 
part number: SP7640) holds 25 bottles and the 
universal bottle rack (Teledyne part number: 
32-0748-047) holds 18 or 21 bottles. This section 
describes the setup and installation of the 
ASX-560 autosampler. More details about this 
set-up can be found in the Installation Guide 
(Teledyne Manual, part number 480237 Rev 1) that 
is delivered with the instrument.

Installation steps for the Teledyne ASX-560 
autosampler
• Mount the Z-drive assembly
• Connect the rinse station and the peristaltic 

pump
• Install the sample probe
• Assemble the sample vial racks
• Connect the autosampler to the power 

supply, ÄKTA™ system, I/O box and the host 
computer
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Teledyne ASX-560 Autosampler



Cytiva 7

Z-Drive assembly
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Dual Rinse Station
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Peristaltic pump
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Sample Probe
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Sample vial Racks
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Rack definition files
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ÄKTA™ chromatography system

Both ÄKTA pure™ and ÄKTA avant™ can be connected to the ASX-560 autosampler. 
Key modules for connecting and operating the autosampler are a sample pump 
(P9-S), sample inlet valve (V9-IS) and an E9 I/O box. This instruction also includes 
extensions to this standard setup, allowing for a more efficient cleaning of the 
sample probe (Flush out configuration).

Standard configuration

In the standard configuration the sample is loaded from the autosampler via the 
probe and the S1 inlet on to the connected column. Sample application can be 
performed with a fixed volume or until air is detected in the air sensor. In this 
configuration two different solutions can be used to clean the probe.  
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Standard configuration
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Flush out configuration

• The Flush out configuration is recommended for a more robust and reliable cleaning of the sample probe. In the 
Flush out configuration the autosampler probe is washed using the ÄKTA™ system by selecting rinse solution 
from the sample inlet valve and reversing the flow out through the probe into position 2 of the dual rinse 
station. In addition to the modules required in the standard configuration two versatile valves (V9-V) and 
one external air sensor (L9-1.5 mm) are required. The dual rinse station setup and use is different from the 
standard configuration.

• Advantages with using the Flush out configuration: 

• Possible to change/include more than one rinse solution for cleaning of the inside of the probe (select 
different sample inlets).

• More flexibility in rinse solution volume and flow rate (programmed in the UNICORN™ method)

• The maximum sample pump flow rate that can be used without flooding the rinse station, depends on the 
tubing dimensions connected to the dual rinse station and the speed of the peristaltic pump as well as the 
ÄKTA™ system setup.

• If running a method without the autosampler, using the flush out configuration, the versatile valves have to be 
in the following position: versatile valve 1: 1-4, 2-3, versatile valve 2: 1-2, 3-4. It is possible to change the default 
positions in Systems settings for the versatile valves (ÄKTA™ pure). If not possible to change in systems 
settings include these instructions in the beginning of the method.
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Flush out configuration
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Connect the Sample probe of the Autosampler to the ÄKTA™ chromatography system
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Communication
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Cable connections

The autosampler is powered by the included external power supply.

It is possible to use either USB or serial connection between the ASX-560 
autosampler and the host computer. When using the ASX dashboard, we 
recommend USB. 

Connect the USB or serial cable between the autosampler and the host 
computer. If using a serial cable connect it between a serial port on the host 
computer and the COM1 port on the autosampler. 
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Custom I/O cable

To be able to communicate and synchronize events between the ÄKTA™
chromatography system and the external autosampler a I/O card must be 
installed on the autosampler. Through the UNICORN™ software and the 
AScript software it is possible to send and receive Digital signals which can 
control e.g., the movement of the probe and allow for sample application.

Connect the 37-pin end of the custom cable, supplied with the ASX-560 
autosampler to the Auxiliary port on the autosampler and the 9-pin end of the 
custom cable to the Digital In/Out on the E9 I/O box. 
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Teledyne Software
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Software and documentation on the CD:s included with the 
Teledyne ASX-560 autosampler

AScript CD for ÄKTA™ (CD Part Number 670138)

• AScript – AScript Setup 1.5.1 

• Dual rinse racks – Dual rinse racks (text files) and 
Script* for AScript with dual rinse station.

• ÄKTA™ Scripts – 50mL ÄKTA™ script smaller rinse*

• AScript Config Guide and ASX-560 ASX-280 
Quick Installation Guide for ÄKTA pure™

*  The cue card contains updated scripts for both the Standard 
configuration and the Flush out configuration.

ASX 560 (CD Part Number 670130)

• Alignment Documents - Alignment Files
and Guide

• Dashboard Install – ASX Dashboard- 1.3.5

• Rack Files – N/A

• USB Driver – CDM20824_Setup

• ASX-560 ASX-280 Operators Manual, ASX-560 
ASX-280 Quick Installation Guide, ASX-560 
Series Autosamplers Safety Manual, Waste 
Electrical and Electronic Equipment
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Install the ASX Dashboard
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The ASX Dashboard Interface
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Install the AScript
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Open AScript
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Hardware Setup
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Define racks
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Settings and initial tests
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Settings and initial tests

In UNICORN™ select Administration - System Properties – Edit and enable the E9 I/O box. The E9 I/O box 
enables digital signals to be sent and received between UNICORN™ and the AScript software. 

In the Flush out configuration also enable the following modules: Versatile valve, Versatile valve 2 and External 
air sensor (Before sample inlet).

Connect to the ÄKTA™ system, open System control and System settings.

• Select the E9 I/O box and change the values for the Digital Out signals from 1 to 0 for all four Digital out 
signals. 

• Select Advanced and the System and pump wash settings. Change the sample pump speed and pump 
wash volume to appropriate values. In the standard configuration the maximum sample pump speed cannot 
be higher than the speed of the peristaltic pump, this is to prevent draining the rinse station and introduce air 
into the ÄKTA™ flow path.

Note: The sample pump speed depends on the system configuration and the tubing dimensions. This must be 
evaluated for each system setup. As a reference (to prevent flooding the rinse station): peristaltic pump 2 mm ID 
tubing (black), speed of 100 % is compatible with a sample pump speed of 50 mL/min in the standard 
configuration for ÄKTA avant™ 150. 
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ASX Dashboard 
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Method programming
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Method programming

This section explains how to create UNICORN™ and AScript compatible methods. 
It includes methods for the following configurations:

• Standard configuration

• Flush out configuration
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Method programming
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Digital signals

To allow for communication and synchronization 
between the UNICORN™ method and the AScript
method it is necessary to use digital signals and 
watch instructions. The methods are programmed 
to send continuous digital signals from AScript and 
digital pulses from UNICORN™. There are four ports 
available for output signals and four ports available 
for input signals.

Corresponding commands in UNICORN™ and 
AScript.

UNICORN™ AScript

Digital in Output on Port

Digital out Wait for Port Input

In UNICORN™: before starting a run the values for all 
four Digital out signals in must be changed from 1 to 0 
in Systems settings. This will allow for sending Digital 
pulses from UNICORN™. 

In AScript: make sure to enable Output on port (for 
signals 1-4) before starting a run, this will put all Digital 
in signals in UNICORN™ to 0. 

If the Digital in and Digital out signals have not been set 
to 0 before starting a run the UNICORN™ and AScript
methods will not be synchronized. 

Note: The measured digital signals can be shown as a 
curve in UNICORN™. An open versus a closed circuit is 
interpreted differently in these two software. 
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Communication between UNICORN™ and AScript
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UNICORN™ software methods

In the UNICORN™ method, make sure to adjust the sample flow, pressure 
alarms and wash volumes to suitable values depending on the ÄKTA™
chromatography system and column to be used.
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Standard configuration – Sample application and CIP of the probe
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Flush out configuration – Sample application
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Flush out configuration – CIP of the probe
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AScript

When creating scripts in AScript the available commands are displayed in a list on 
the left-hand side of the window. Either drag or double click on a command to place 
it in the script. The command can be moved up or down but not deleted from the 
script. The clear button deletes an entire script. Make sure to save the script.

To delete a specific instruction in the AScript method, mark the instruction and use
the delete button on the keyboard.
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Standard configuration – Sample application and CIP of the probe

AScript - Immediate UNICORN™ Description

Set Next Tube 1

Define Label Start AScript returns to this point to loop a cycle

Output On Port 1 – Disabled (Duration 0 ms) Digital in 1 =1 Ready for Next Sample

Wait for Port Input 1 – Open Pulse Digital out 1 Move Probe to Next Sample

Move To Next Tube -

Lower Sample Probe 140 mm

Wait (Time) 5

Output On Port 1 – Enabled (Duration 0 ms) Digital in 1 = 0 Probe in Next Sample Tube

Wait for Port Input 2 – Open Pulse Digital out 2 Sample application finished

Wait (Time) 5

Raise Sample Probe -

Wait (Time) 5

Move To Rinse 140 mm

Wait (Time) 5

Pump Off -

Wait (Time) 5

Output On Port 4 – Disabled (Duration 0 ms) Digital in 4 = 1 Probe in Rinse station 1

Wait for Port Input 4 – Open Pulse Digital out 4 Turn on the pump. Ready for S1 pump wash using rinse station 1 (NaOH)

Pump On -

Wait (Time) 5

Wait for Port Input 3 - Open Pulse Digital out 3 Turn off the pump after the S1 pump wash using rinse station 1 (NaOH).

Wait (Time) 5

Raise Sample Probe - Also turns off the pump

Wait (Time) 5

Move To Standard 1 Rinse station position 2.

Wait (Time) 5

Lower Sample Probe 140

Wait (Time) 5

Output On Port 4 – Enabled Digital in 4 = 0 Probe in Rinse station 2

Wait for Port Input 4 – Open Pulse Digital out 4 Turn on the pump. Ready for S1 pump wash using rinse station 2 (Buffer)

Pump On -

Wait (Time) 5

Wait for Port Input 3 – Open Pulse Digital out 3 Turn off the pump after the S1 pump wash using rinse station 2 (Buffer).

Raise Sample Probe - Also turns off the pump

If Position.. Goto Label < Last Tube 
Goto Label Start
Use Run-Time Comparison Position

This command loops the script back to the Start label
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Flush out configuration – Sample application and CIP of the probe

AScript - Immediate UNICORN™ Description

Set Next Tube 1

Define Label Start AScript returns to this point to loop a cycle

Output On Port 1 – Disabled (Duration 0 ms) Digital in 1 =1 Ready for Next Sample

Wait for Port Input 1 – Open Pulse Dig out 1 Move Probe to Next Sample

Move To Next Tube -

Lower Sample Probe 140 mm

Wait (Time) 5

Output On Port 1 – Enabled (Duration 0 ms) Digital in 1 = 0 Probe in Next Sample Tube

Wait for Port Input 2 – Open Pulse Digital out 2 Sample application finished

Raise Sample Probe -

Wait (Time) 5

Move To Standard 1

Wait (Time) 5

Output On Port 4 – Disabled (Duration 0 ms) Digital in 4 =1 Probe in Rinse station position 2

Wait (Time) 5

Wait for Port Input 4 – Open Pulse Digital out 4 Move Probe to Rinse station position 1

Wait (Time) 5

Move to Rinse -

Wait (Time) 10 The time for the outside wash of the probe

Pump Off -

Raise Sample Probe -

Wait (Time) 5

Move To Standard 1

Output On Port 4 – Enabled (Duration 0 ms) Digital in 4 =0 Probe in Rinse station position 2

If Position.. Goto Label < Last Tube 
Goto Label Start
Use Run-Time Comparison Position

This command loops the script back to the Start 
label
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How to start a run
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Flowpath during method progress
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Sample flow path in the standard configuration
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Flow path in the Flush out configuration 
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Node IDs

Node IDs are component specific numbers used to identify the modules used 
in the ÄKTA™ configurations. They are printed on the back of each module.

Module Label Node ID

Versatile valve V9-V or V9H-V VV1 20

Versatile valve 2 V9-V or V9H-V VV2 21

External air sensor L9-1.5 0

I/O box E9 0
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