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Cue card - autosampler setup and programming

This cue card describes how to automate protein purification by combining
AKTA avant™ or AKTA 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



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

Installation steps for the Teledyne ASX-560
autosampler
e Mount the Z-drive assembly

50 mL racks (Teledyne part number: 450059) hold e Connect the rinse station and the peristaltic
84 tubes in total. The 250 mL bottle rack (Teledyne pump

part number: SP7640) holds 25 bottles and the e Install the sample probe

universal bottle rack (Teledyne part number: e Assemble the sample vial racks
32-0748-047) holds 18 or 21 bottles. This section e Connect the autosampler to the power

supply, AKTA™ system, 1/0 box and the host

describes the setup and installation of the
computer

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.
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Teledyne ASX-560 Autosampler

The COM1 port*:
connects the
autosamplerto the
host computer

Back view

Info: Serial number.
Will be needed

for the installation
of the software.

Use either serial or
USB connection

Power Switch

USB Port*: connects
the autosampler to
the host computer

Z-drive motor

Power Connector: The autosampler is powered
by the supplied external "brick” power supply

Auxiliary I/0 connector:
connects the autosampler
to the 1/0 box

Peristaltic pump:
The peristaltic pump
moves the rinse
agent from the rinse
source through the
rinse station

Arm

Front view

Z-drive

Sample probe

Dual rinse station

Standard vials

Universal bottle rack
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Z-Drive assembly

Z-Axis slider Rotor

Back \)iew . .
X Guide Block with Nut

Feed the capillary
through the rear
guide block and
around the rotor.

Position the capillary on
the rotor by rotate the
rotor counterclockwise

Z-drive

2 mm of capillary
extends past the clamp

Secure the capillary to
the rotor

Rotate the Z-drive rotor on the back of the
autosampler to move the Z-axis up or down.
Do not push the Z-axis slider to move it up
and down.

Slide the Z-drive (without
the probe attached) onto
the arm and secure the two

thumbscrews Arm
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Dual Rinse Station

Waste out

Rinse in, 1 and 2

Standard configuration

Both position 1 and 2 are connected to
the peristaltic pump.

The autosampler peristaltic pump can supply the
Dual Rinse station with two different rinse solutions.

It is also possible to allow the peristaltic pump to
supply one rinse solution to position 1 of the dual
rinse station, which allows for external cleaning of the
probe. Position 2 of the Dual Rinse station can then be
used as a pure outlet in the Flush out configuration.

Waste out

Rinse in, 1
Waste out, 2

Flush out configuration

Position 1: connected to the peristaltic pump
and used for external cleaning of the probe.
Position 2: used as an outlet only.

To purge air from the rinse system place the rinse
agent uptake tubing in the rinse agent source and
run the rinse agent through the rinse station.

The peristaltic pump can be started from IQ-0Q in
the ASX Dashboard.

Airvent

Waste out

To prevent flooding air vent tubings can
be added. These have to reach above the
maximum liquid level in the rinse station.
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Peristaltic pump

J YL/
Flush out configuration

Standard configuration

Peristaltic pump 2 mm ID tubing connected to
both position 1 and position 2. solution) and out from the pump (to the inlet of
position 1).

Tubing connected into the pump (from the rinse

Inlet

Outlet

To Rinse
solution

To Inlet of
position 1

Peristaltic Pump 2 mm ID Tubing (black ends)
recommended.

Peristaltic
Pump tubing

Adapter
tubing
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Sample Probe

Sample Probe

Shut down the autosampler.

Move the Z-axis slider to the top of the Z-drive by
rotating the rotor on the back of the autosampler.

Guide the probe through the two clamps until the
probe is level with the bottom of the Z-Drive.
Tighten the probe clamps.

Secure the sample tube to the Z-drive cable with
the provided spiral wraps. There should be a little
curve to the free sample tube to allow to move
freely to the corner sample positions and when
lowered into the tubes.

Cytiva
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Sample vial Racks

Sample vial Racks e : / Power
i e Indicator
Lamp
Inlet
Dual Rinse
Station
Arm
Sample
Tray

Sample Vial Racks
(21-position)

Note. It is important to choose the correct rack definition file in AScript that corresponds with the setup to be used.

Universal rack

250 mL bottle rack (SP7640)

Cytiva
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Rack definition files

There are different sizes of sample racks and vials that fit the autosampler.
The sample tray is compatible with the 4x21 position 50 mL rack, the
universal rack and the 250 mL Bottle rack. The rack type is defined by
the rack definition file corresponding to the setup. The file is selected
from the tools tab in the AScript software.

Note: The sample positions are defined in the instrument control software,
be sure to use the correct racks.

Note: When using the Dual rinse station, the coordinates for position 2 in
the Dual rinse station are written in the position for the standard vial 1 (S1),
hence S1 cannot be used as a standard vial.

i AScript - X
File Tools Help
Hardware Setup ... F2 {
Availz Define Racks .. F3_ Gte | Triggered
Script Wizard ... F4
ipt
AutoSampler Controls... F5 8
[]Perform thede functions Immediately
I &
Name Date modified Type Size
D AS560_21Position Dual rinse 2019-01-23 16:59 Text Document 3KB
D AS560_230mL Dual rinse 2019-01-24 16:17 Text Document 2KB

[] Minimize AScript on Script Start ( Stact —

Cytiva
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AKTA™ chromatography system

Both AKTA pure™ and AKTA 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/0 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.

Cytiva
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Standard configuration

S1: Connected to the sample probe

Rinse station 1: cleaning solution (e.g. NaOH)

Rinse station 2: sample loading buffer

Rinse solutions bottles must be on the bench, not the floor

Sample flowpath is displayed in green

Fraction collector

(

Autosampler Teledyne ASX-560

@ré g3

TR

I_,

I/0 box

\.

UNICORN™/AScript

J/

y U

Cytiva
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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 AKTA™ 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).

e 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
AKTA™ 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 (AKTA™ 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

Flush out configuration setup with key modules and capillary connections
included (displayed in green). This setup requires two versatile valves (V9-V)
and one external air sensor (L9-1.5)

Dual
rinse

Autosampler Teledyne ASX-560

Cytiva
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Connect the Sample probe of the Autosampler to the AKTA™ chromatography system

Determine the length of the sample transfer tubing (attached to the probe)

and connect it to the AKTA™ chromatography system.

Use a ferrule for 1/16" tubing and a tubing
connector 1/16" M to connect the sample
probe to the AKTA™ system.

In a standard configuration, connect the
tubing from the sample probe to port S1 of
the sample inlet valve (V9-1S).

4

In the flush out configuration, connect the tubing from
the sample probe to the external air sensor. Connect the
air sensor to port 4 of the second versatile valve (V9-V2).

To port 4 of V9-V2

Sample probe

Cytiva
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Communication



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.

Cytiva
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UniNet-9: Connects the I/O
box to the host computer

COM1 port: connects the
autosampler to the host
computer via serial connection

USB port*: connects the
autosampler to the host
computer

*recommended

ON/OFF

comz

Connect the 9-pin end of the custom
cable to the Digital In/Out port of the
AKTA pure™ 1/0 box

AUXILIARY

Connect the 37-pin end of the custom
cable to the ASX 560 I/0 Board

Power Connector: The autosampler
is powered by the supplied external
“brick” power supply

Cytiva
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Custom 1I/O cable

To be able to communicate and synchronize events between the AKTA™
chromatography system and the external autosampler a I/0O 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/0 box.

Cytiva
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3

Teledyne Software



Software and documentation on the CD:s included with the

Teledyne ASX-560 autosampler

AScript CD for AKTA™ (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.

« AKTA™ Scripts - 50mL AKTA™ script smaller rinse*

* AScript Config Guide and ASX-560 ASX-280
Quick Installation Guide for AKTA pure™

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

Cytiva

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

23



Install the ASX Dashboard

To install the ASX Dashboard software double click on the
installation file which can be found on the CD.

Teledyne CD » ASX 560 » Dashboard Install v O D Search Dashboard Inst,
A O Neme : Date modified Type
18 ASX Dashboard-1.3.5 11/30/2020 5:42 PM Application

Follow the prompts to complete installation. A USB driver is
included in the installation.

ﬂl Setup - A5K Dashboard

Teledyne CETAC Technologies
ASX Dashboard 1.3.5 Setup

This will install ASX Dashboard on your computer,

It is recommended that you dose all other applicakions
befare continuing.

Click Mext to continue, or Cancel to et Setup.

q TELEDYNE
CETAC TECHNOLOGIES

Evenpwheneyoulook

Mext > Cancel

Cytiva
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The ASX Dashboard Interface

Configuration

¢ Set the speed of the vertical motion
of the sample probe, Z/W Speed

* Set the Peristaltic Pump Speed
* Restore default values

Alignment

* Alignment of the sample probe can
be performed if it is not centered
over the rinse station or sample vials

ASX Dashboard

x\/ = TSI

Configuration 10-00

Xpress Config

Alignment C-Term

Firmware Updater

"“ Visit the TELEDYNE CETAC TECHNOLOGIES website
Spare Parts | Service & Support | New Product Info

Copyright © 2020 Teledyne CETAC Technologies. All Rights Reserved.

Version 1.3.5

Help

* Help information about each individual
utility in the ASX Dashboard

1Q-0Q

* Perform simple test to verify that
the autosampler is functioning

* Control the Auxiliary I/0 port

* X-Y-Z movement speed including
peristaltic pump speed are
relative values which can be
adjusted

Cytiva
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Install the AScript

To install the AScript software double click on the installation

file which can be found on the CD.

Teledyne CD > AScript CD for AKTA > ASeript v O
A [0 Name - Date medified
B AScript Setup 1.5.1 3/29/2020 8:37 PM

O Search AScript

Type

Apphication

Follow the prompts to complete installation.

18 Ascript - InstallShield Wizard

Welocome to the InstallsShield Wizard for

The Instalshisbd(R) Wizard will install AScript on your
computer. To continue, chok Mext.

WARNIMG: This program is protected by copyright law and
international treaties,

TELEDYNE
| CETAC TECHNOLOGIES]

Everywhereyoulook

<gack [ Net> | cancl |

Cytiva
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Open AScript

Ref # 670079 .

Click OK if the warning is displayed

14 AScript
File Tools Help

Avaiable Script Commands Immediate | Triggered

Test Soript

[“Iperform these functions Immediately

[[] Minimize AScript on Saipt Start

AScript will open

Up

Down

@@ @ 5

Clear

Parameters for functions go here

Cytiva

27



Hardware Setup

Open Tools and select Hardware Setup

AScript
e Tools Help
Hardware Setup ... F2
o Define Racks ... F3
o Script Wizard ... F4
AutoSampler Controls... F5

Enter the Serial Number (can be found on the backside of the autosampler)

If using a USB connection, a COM Port will be assigned by the USB driver software when
the autosampler is plugged in.

Comm Port: COM1-3 are serial connections. COM4 and above are USB connections.

il Specify Installed CETAC Hardware X
AutoS ampler
Model Demanstration B AutoSampler Comm Parameters
Serial Number BE A T2 2
A5-280
ASH-260
XLR-860
ExR-8/<LA-8
A5X-780
A5¥-130 v
Ok Cancel
Select the Model ASX-560
il Specify Installed CETAC Hardware b4
AutoS ampler
Model ASHERD o AutoSampler Comm Parameters
| Serial Number | ” Comm Port | CoM4 1%
Comm. Interface RS-232 ’
Ok Cancel

Cytiva

28



Define racks

i AScript

File Tools Help

Available Script Commands Immediate | Triggered

Test Script

[Jrerform these functions Immediately

@ ® »

Up

Down

Clear Parameters for functions go here

[[] Minimize AScript on Script Start

f Start ‘».7 Stop

Open Tools and select Define Racks

Current Rack Defn: AS560_21Position Dual rinse.txt I

Current defined rack is displayed

Tools Help
Hardware Setup ... F2
Define Racks ... F3
scnpt Wizard ... F
AutoSampler Controls... F3

Select the file with the autosampler, rack number and type of rinse station to be used.

Teledyne CD » AScript CD for AKTA » Dual rinse racks » Dual rinse racks

-

A O Name Date modified ype

Text Document

[ 31 asse0_21position Dual rinse
| AS550_250mL Dual rinse

ext Document

Note: The rack type must be redefined if the type of racks is changed.
Note: Please check that the selected rack file correspond with the rack layout and
the bottles to be used before staring a run. This can be tested in AScript by moving

the probe to different positions and lower/raise the sample probe.

Caution: perform this operation with empty rack stands.
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Settings and initial tests

In UNICORN™ select Administration - System Properties - Edit and enable the E9 |I/0O box. The E9 I/0O 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 AKTA™ system, open System control and System settings.

» Select the E9 I/0 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 AKTA™ 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 AKTA avant™ 150.

Cytiva
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ASX Dashboard

In ASX Dashboard open Configuration

ASX Config @0

REFRESH PORTS COM1 - m

T COM1

coma

Device info is read by the software. Serial can also be found on the backside of the autosampler.

* Inthe standard configuration the peristaltic pump supplies the rinse station with liquid used by the
AKTA™ sample pump in the pump wash. In the flush out configuration the peristaltic pump supplies the
rinse station position 1 with buffer to rinse the outside of the probe.

Press Connect

Connect to the autosampler
by selecting the COM port
which corresponds to the
USB connection, in this
case COM4.

ASX Config O -

(Use) ~ DISCONNECT READ WRITE

Device Info Pump Axis Speed

Model ASX-560 = Standard Rack Avoidance »
Speed —e » N
Platform Standard 2

Version 211
Timeout (min) »
Date 25-Apr-2020 2
z - A
Serial 062123A560
TEST SPEEDS
Dual Rinse »

Picture shows
default settings

Pump: Set the pump speed to 100 % for 2 mm ID tubing in the standard configuration.

In the flush out configuration the pump speed can be lower*.
Axis Speed: Change the X/Y and Z speed from 2 to 4.
Click Write to update the firmware

Note: The Dual Rinse is Disabled as default and remains as is.

Cytiva
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In ASX Dashboard open 1Q-0Q

* Change to Test Type Manual.
* Click Pump On will fill the rinse line and rinse station with rinse solution.
« 10:flip all the Outputs to high and click Validate. It should look like in the figure.

ASX1Q-0Q 0O - X
REFRESH PORTS % DISCONNECT
Test Type

Manual B Automated

RUN AUTOMATED TEST

Four Corner Travel Pump

A Pump 1
Z Depth 55 o

GO TO FOUR CORNERS

10

Input Output

1 2 3 4 5 1 2 3 4 5 6 7
VALIDATE
[ (X ] I‘ 00000 .]

SAVE RESULTS

Copyright ® 2019 Teledyne CETAC Technologies. All Rights Reserved.

Version 1.0.3

Cytiva
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If the sample probe is not centered when in the home position (centered in position 1 of the rinse station), an alignment of the sample probe can be performed in the ASX Dashboard.

In ASX Dashboard open Alignment

e Teledyne CETAC Alignment Utity

Refresh
List

Parameters

Com Ports: | COM4
!
Origin Alignment Progress
Start
Initialize
Align Origin
Verify Alignment

Save Alignment

Verify Save

Restart Zone

Finish

New Alignment

No Alignment File Selected

Use the X/Y Axis Controls to center the probe tip in the
rinse station. The edges of the probe should be equally
spaced from the walls of the rinse station (X and Y axes).

Position the probe with the tip approximately 1 cm into

8
* Connect | Dizconn @
Alignment Utility
Quick Start Guide
To run an origin aignment:
1. Connect to the autosampler you wish to align.
2. Follow the on-screen prompts.

Progress Messages

XY Axis Controls

=

Selected: ASX-560 Standard

Teledyne CETAC Alignment Utility

) Is the Autosampler in the home position?

No

L}
4

A4=05mm

the rinse station using the Z Axis Controls.

Z Auis Controls

L
<

X=n/a Y=n/a

Z=n/a

el x|

W Axis Controls

Ll
4

ww.cetac.com

If the autosampler is not in
the home position, click No.
Cycle power then reestablish
communication with the
alignment software.

E.mm Aligament Utiity
Home Parameters Hardware

-lalx

05 mm = A=05mm

Origin Alignment Progress

Start @
Initialize 0

Align Origin
Verify Algnment
Save Alignment
Verify Save

Finish

[«

Progress Messages

Alignment Utility
Quick Start Guide

@

XY Axis Controls.

2 Auis Controls

No Alignment File Selected

Connected: ASX-560 Standard

¥=0 mm 2=0 mm

www.cetaccom

Teledyne CETAC Alignment Utility X

Origin Offset Successfully Saved

The step size can be
changed in Parameters
or by right clicking

Cytiva
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In AScript it is possible to test the movement and communication between the autosampler and the host computer. Select Tools tab and AutoSampler Controls to test movement to a specific vial.

i+ AScript

File Tools

Availz

Move
Move
Move

Help
Hardware Setup ...
Define Racks ...
Script Wizard ...
AutoSampler Controls...

Open AutoSampler Controls: the probe moves

to the rinse station and is lowered into position 1.

The peristaltic pump is started.

F2
F3
F4
Fs

AutoSampler Control

X

Move Sipper
Park Move To b —|
Up Down 140 |3 ||
Pump
On Off

Park: moves the probe to the rinse station
and lowers the probe into position 1 and
starts the peristaltic pump.

j]_ Close

Move To: test the movement of the probe

in the X/Y direction. Select a tube position.

Up/ Down: test the
movement of the probe
in the Z-direction.
Select the depth.

On/ Off: Turns the
peristaltic pump on
or off.

Cytiva
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Method programming

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

e Standard configuration

* Flush out configuration

Cytiva

37



Method programming

Cytiva

The following AScript commands are used to move the probe to the Dual Rinse station. Note
that the Dual Rinse option should be disabled in ASX Dashboard and a rack definition file
compatible with the dual rinse station should be used.

- Move to Rinse
The probe moves to the rinse station and lowers the probe into position 1.
The peristaltic pump is turned ON during the rinse procedure.

- Move to Standard 1
The probe moves to the rinse station position 2. It does not lower the probe
and the pump is not turned ON.

If the probe moves to the
rinse station and performs
its initializing routine, the
command Raise Sample
Probe can be executed as
an Immediate script to turn
off the pump and raise the
probe from the rinse station.
Press Test Script.

Immediate | Triggered

Test Script

[[Jperform these functions Immediately

Raise Sample Probe
4
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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

4

Digital out > Wait for Port Input

Cytiva

In UNICORN™: before starting a run the values for all
four Digital out signals in must be changed from 1 to O
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 O.

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

UNICORN™

=1 0.00 Phase: Teledyne control - Rinse Station 2
0.00 Base: SameAsMain
0.00 System flow: 0.00 {ml/min}. Off
o [0.00 Hold until: Digital in 4. Equals. 1. Infinite {base} |€

AScript

Comment: Digital in 4=1 Probe above Rinse station position 2
0.00 End_Block

8 0.00 Phase: Teledyne control - Rinse station 1
0.00 Base: SameAsMain

. 9 [0.00 Pulse digital out 4: 0.5 {sec} [€
Pl Comment : Pulse Digital out 4: Move probe to Rinse station position 1
0.00 End_Block

=" 0.00 Phase: Teledyne control - Rinse station 2
0.00 Base: SameAsMain

[ Perform these functions Immediately

9 [0.00 Hold until: Digital in 4, Equals, 0, Infinite {base} ¢
Comment : Digital in 4=0 Probe in Rinse station position 2
0.00 End_Block

‘ Down
ﬁ Clear

OutputPort |4 |3
New Port State
>| @ npisabled
(O Enabled
Port Output Duration (ms
Immediate | Triggered
Test Script
Wait for Input on Port
Move To Standard
Wait Until Port Is Wait (Time)
N Output On Port
2| @open \\ Wait (Time)
(O Closed Wait for Port Input
Wait (Time)
Move To Rinse
Wait (Time)
Pump Off
Raise Sample Probe
Output Port Wait (Time)
Move To Standard
New Port State w Output On Port
(O Disabled
> @enabled
Port Output Duration (ms

Digital signal = 1 O
All digital signals are "
set to 0 in the " Q
beginning of the run. Digital signal = 0 | Fen)

Digital in 4 UNICORN AScript
Pulse Digitalout 4

Open circuit Logical 1

Logical0  Enabled

Closedcircuit | Logical0

Logical1  Disabled

Cytiva
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UNICORN™ gsoftware methods

In the UNICORN™ method, make sure to adjust the sample flow, pressure
alarms and wash volumes to suitable values depending on the AKTA™
chromatography system and column to be used.

Cytiva
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The sample probe is connected to S1.

= 0.00 Phase: Teledyne control - Next sample
0.00 Base: Time. Any
0D.00  Hold until- Digital in 1. Equals. 1, infinite {base)
Comment: Digital in 1=1 Teledyne ready for next sample
0.00 Pulse digital out 1: 0.5 {sec)
Comment: Move Probe to Nexd sample
0,10 Hold until: Digital in 1. Equals. 0. Infinite (base)
Comment: Probe in Next Sample Tube

Equibraton

L

Tuimdpes comrol - Moot carmgie | T

v

i A it

0.10 End_Block
+ 0.00 Phase: Sample Application
= 0.00 Phase: Teledyne control - Sample finished
D.00 Base: Time. Any
0.00 Pulse digital out 2- 0.5 {sec)
[ nt: Sample app ion finished
0.00  End_Block

Sample injection
IS: Probe connected to S1 w

Active flowpath: green

1

Dual
rinse

Autosampler Teledyne ASX-560

During the phases Wash Probe a Sample pump wash is
executed and the rinse solution is supplied from the Dual Rinse
station position 1 and position 2 by the peristaltic pump.

v

Taimtyme contesd - Sampie Srstes | T

L

Fibrg e W

L4

[,
v
Fiines fUnin CoF

v
£ it

Teladye contenl - Punp On T

L]

Wianh Prode - Fimas ilases | Hals | T

v

Teindyse conviend . Pump OF T

L

Teiadye condenl - Funp On T

Standard configuration — Sample application and CIP of the probe

The UNICORN™ method includes Teledyne control phases which
can be created from user defined phases by adding the text
instructions as listed in the boxes. Remember to include a

breakpoint if two Hold until instructions are used in the same phase.

In this example method the Base has been set to Volume if not
specified otherwise.

= 0.00 Phase: Teledyne control - Pump On
000 Base: Samefsbsin
0.00 Hold until: Digital in 4, Equals, 1, Infinite {base}
0.00 Pulse digital ot 4: 0.5 {sec)
Comment: Pulse Digital ol 4: Tum On ASX560 Pump.
0.00 End_Block

= 0.00 Phase: Wash Probe - Rinse station 1 NaOH
0.00 Base: SamefsMsin
0.00 Pump wash: Off, Off. Off. 51
0.00 End_Block

= 0.00 Phase: Teledyne control - Pumg Off
0.00 Base: SamefsMain
0.00 Pulse digital ol 3: 0.5 {sec)
Comment: Pulse Digital oud 3: Tum O ASX560 Pump.
0.00 End_Block

= 0.00 Phase: Teledyne control - Pump On
0.00 Base: SamefsMain
0.00 Hold until: Digital in 4, Equals, 0, Infinite {Base}
0.00 Puse digital out 4: 0.5 fsec)
Comment: Pulse Digital oud 4: Tum On ASXSED Pump,
0.00 End_Block

B 0.00 Phase: Wash Probe - Finse station 2 Buffer
0.00 Base: SamefsMsin
0.00 Pump wash: O, Off, O, 51
0.00 End_Block

= 0.00 Phase: Teledyne control - Pump Of

v

Waah Prode - Fiee itatan 7 Buffer | T

L

T ot e corarpd - B o O T |

v
Eyvien Wash on Bypess i semovr o |
i

0.00 Base: SamefsMasin
0,00 Pudse digtal oud 3: 0.5 {sec)
Comment: Pulse Digital out 3: Tum Off ASXS60 Pump
0.00 End_Block
= 0.00 Phase: System Wash on Bypass to remove NaOH
0.00 Base: SameAsMain
0.00 Column position: By-pass, Down flow
0.00 System wash: 75 {mi}. Outlet valve

0.00 End_Block
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Flush out configuration — Sample application

Add three User Defined phases to the method

and rename them.

In this example method the Base has been set

to Volume if not specified otherwise.

Sample injection flowpath

Teledyne contral - Next sample

=-[ 0.00 Phase: Teledyne control - Next sample
0.00 Base: Time. Any

Autosampler in flow

v

Sample Application

v

0.00 Hold undil: Digital in 1. Equals. 1. Infinite {base}
Comment: Digital in 1=1 Teledyne ready for next sample
0.00 Pulse digital out 1: 0.5 {sec)
Comment: Move Probe to Next sample

0.10 Hold until: Dgitad in 1, Equals, 0, Infinite {basc}
Comment: PFrobe in Next Sample Tube

010 Emd_Block

[E- 1 U000 Phase: Aulos inflow
0.0 Base: SameAsMain

0.00 Versatile valve: 1-2 34
0.00 Versatile valve 2- 1-2 34
0.00 End_Block

[+ 0.00 Phase: Sample Appli Y

0.00 Phase: Teledyne control - Sample finished
0.00 Base: Time, Any

Teledyne control - Sample finished :

0.00 Pulse digita o 2: 0.5 {sec}

o P I [Ep—— [P

.00 End Block

VV1:1-2,3-4
VV2:1-2,3-4

Inj-V: Direct Inject
Active flowpath: green

Dual
rinse

Autosampler Teledyne ASX-560

Phase: User Defined. In Text Instructions, open the tree and add the instructions to each User Defined phase, as
indicate by the boxes. The instructions are found in the Instruction Box. Remember to include a breakpoint for the

second Hold until instruction.

Cytiva
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Phase: Sample Application. In Phase Properties, start by
select the instructions as indicated by the boxes.

Phase Properties Text Instructions  'T

Sample Application @

B Use the same fow rate a3 in Method Settings

Flaw rate mifmin [0.00 - 150.00]

() Irject sample from laoa |5°'“°'“"“ Buffer - I [ Wash sample pump with buifer
O Injact fived sample volume 0.00 [ Prime sample iniet wih 10,00
|@ WWMMu‘ml
Wash sample pump with buffer after
|©h}ecldwn;bl.u'nga’=auor | saele anpheation

] Set maximum wolume to 100000
[Note! The system wil be paused

during wash
|E Finalize sample injection S0( mi I

Note! Buffer inlet will be used 1o finalze

sample injection and to remove alr from the

sample pump
[ temupt sample apphcation a UV 00
Fractionate Fractionation setfings
) in waste {do not collect) Fractionation type Fexed wolume fractionation v Advanced

Fractionation dastination 50 mi tubes w 7” -

) using outlet valve

|@ using fraction cellectar . Zehre ol elos
Fused f s mi p.0-50.0

Fraction collector 1

Cytiva

Phase: Sample Application. In Text Instructions, open the tree and replace the two instructions marked in the boxes in “Inject

all sample”. In "Finalize sample injection - reduce flow rate” add the instruction as indicated in the box.

0.00 Phase: Sample Application

r| [ 0.00 Block: Inject all sample

0.00 Base: Volume, Column SameAsMain

0.00 Alamm air sensors: Disabled, Disabled, Disabled |
0.00 Injection valve: Direct inject

0.00 Sample inlet: (BufferjiSample inlet

0.00 Base: SameAsMain
0.00 Hock: Prepare sample loading
0.00 Base: SameAsMain
0.00 Set mark: (MiSample_|ID
0.00 System flow: 0.00 fml/min}, OFf
0.00 End_Block
0.00 Bock: Stan frac (Sample Appl)
0.00 Base: SameAsMain
0.00 System flow: (30.00)Fow rate fml/min}, (OF

0.00 Fractionation: Volume, (50 ml tubes iFrac tube, {Sample Appl). (50.0)#rac volume (Sample Appl) {ml}, (Next tube)iffrac stant position (Sample Appl)
0.00 System flow: 0.00 fml/min}, OFf
0.00 End_Block

0.00 Block: Inject all sample
0.00 Base: Volume. Column SameAs Mai

0.00 Alarm air sensor ext: Disabled |

0.00 Injection valwe: Direct inject
0.00 Sample inlet: (BufferffSample inlet
0.00 Sample flow: (30.000Fow rate (sample pump) ml/min}_ (O #HPres ol (sample pump)

0.00 Hold until: Ar sensor ext. Equals. Air. (Infinite ifMax sample Wlune ﬂmul |

0.00 End_Block
0.00 Bock: Finalize sample injection - educed flow rate
0.00 Base: Volume. Column SameAs Main

0.00_Sample flow: 30.00 fmi/min), (OF )7 control pump) |

0.00 Versatile valve: 14 2-3 | Add this instruction for versatile valve 1

M
0.00 Sample inlet: Buffer
(50 00 Finalize: injection volume  End_Block
0.00 Sample flow: 0,00 {ml/min). Of
0.00 Injection valve: Manual load
0.00 System fow: (30.00Fow rate {mi/min]. [OH }HFressure control
0.00 Bock: Sop frac (Sample Appl)
0.00 Base: SameAsMain
0.00 Stop Iractionation
0.00 End_Block
0.00 Pump wash: OH_ O, OIf | (Buffer)JifWash sample pump after sample application
0.00 Alarm air sensors: (Enabled)#Air sensor alamm on inket valve A, (Enabled)éifir sensor slarm on inlet valve B (Disabled)éfir sensor dlarm on sample inlet valve
0.00 End_Block

Replace these
two instructions.

0.00 _Sample flow: (30.00)How rate (sample pumg) {ml/min], (Off #Pressure control (sample pump)

0.00 Hold until: Ar sensor Sample inlet valve. Equals, Air, (Infinite}ifMax sample volume {base}
0.00 End_Block

Use the same sample flow as in “Inject all sample”
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Flush out configuration — CIP of the probe

Wash sequence

VV1:1-4,2-3 CIP flowpath
control - Rinse sistion 2 1 T J = 0.00 Phase: Autosampler flowpath Wash - NaOH VV2:1-2,3-4 to V-Injv
D00 Base: SamefsMsin Inj-V: Direct Inject
¥ 0.00 Alam system pressune: Enabled. 5.00 {MPal. 0.00 {MPa) Active flowpath: green Qx\&
o Autosampier flowpath Wash - NaOH ;T J 0.00 Alam sample pressure: Enabled, 5.00 {MPa). 0.00 {MPa} \j
0.00 Injection valve: Direct inject S — i m \
: 008 Semctomat: 51 -
. . Buffe Buffer — =
e Autosampler flowpath Wash - Water § T I 0.00 Col.-m posltion: By-pees. Down flow # .
000 Versatile valve: 1-4 _2-3 R O — [
v 0.00 Sample flow: 25 00 {ml/min). OF i Water |

0.00 Outlet valve: Out-Waste

contral - Ringe sistion 1 (T I 5 0.00 Block: CIP flowpath to iq'-'U'_Z
v 0.00 Base: SomeAsMain

0.0 Versalile valve 2- 1-2 34

1 control - Finse sistion 2 T ] 30,00 End_Block Wi 1-4.2-3 CIP flowpath
- B 0.00 Block: CIP flowpath between V-V and VI-V2_2 wv2:1-3 between
0.00 Base: SomeAsMain Active flowpath: green VViand VV2
e Awpsampler lowpath Wash - Bulfer § T ] 0.00 Versalile valve 2: 1-3 D Q —
30.00_End_Block e N P
S0 0.00 Block: CIP Adosampler Probe_2 ‘ Qﬁ,\ ﬁ ,
0.00 Base: SameAsMain i |
0.00 Versatile valve 2- 1-4 _2-3 - >/
0.00 End_Block 10 2l S
T ———— The UNICORN™ method for the CIP of the Flush These volumes are approximate and Ol"w" e’[‘wﬂte, elauffe,
00 Smtom 0 blON out configuration consist of Teledyne control might be subject to change if buffering
e 1 it e P st 3 phases and Autosampler flowpath Wash phases. solutions are used. W1:1-4,2.3 CIP Probe
Each Autosampler flowpath Wash phase uses one Modifvina th ber of h soluti Il affect th X‘c'fi;,l’f,ﬁ,ﬁ,am:green °
| 1 0,00 Phase: Telodyne control - Rinse Station 1 rinse solution and cycles through the three 3 : ylfng henum er orwas t_so ution will afrect the &
0.00 Base: SomeAsMain . . i \ ~
> e o ) b to e stton postion 1 different flowpaths as described by the wash order otwash sequence execution Qﬁ‘ \
000 Sk Sequence to the rlght Block End block volume End block volume End block volume 1 f
i (mL NaOH) (mL Water) (mL Buffer) L %7,,/
000 e Telodme coni - Fnse Staien 2 For each wash sequence select the corresponding CIP flowpath to loj-V 20 5 = I
— 000 Hold i Dl 4 Eovde, 0. Wk baes) sample inlet and use an appropriate volume for CIP flowpath between V8-V1 and VS-V2 2 50 50 |
Commert . pors postion |
000t fock each step (defined by the End block volume). CIP Autosampler Probe o 50 75
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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.

Cytiva
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Standard configuration — Sample application and CIP of the probe

In AScript, select Immediate and add the commands as in the order below. Go through

Immediate UNICORN™
each command and update the instructions according to the second column in the table. Set Next Tube 1
Define Label Start AScript returns to this point to loop a cycle
Output On Port 1 - Disabled (Duration 0 ms) Digitalin 1 =1 Ready for Next Sample
Wait for Port Input 1-Open Pulse Digital out 1 Move Probe to Next Sample
Immediate | Triggered Move To Next Tube -
Test Script Lower Sample Probe 140 mm
Wait (Time) 5
£ Perform these functions Immediately 1 =l
) Next Tube i | Output On Port 1 - Enabled (Duration 0 ms) Digitalin 1=0 Probe in Next Sample Tube
(o * Up Wait for Port Input 2-0Open Pulse Digitalout2 ~ Sample application finished
Output On Pert P
Wiait for Port Input peibime) g
Move To Next Tube . Raise Sample Probe -
Lower Sample Probe Down
Wiait (Time) Wait (Time) 5
Output On Port . )
Wait for Port Input Clear The Next tube eoermand tels e program what Move To Rinse 140 mm
Viait (Time) £ tube to g0 to next. (.
Rase Sample Probe Wait (Time) 5
Wait (Time) Ex:
Move To Rinse Pump Off -
Wit (Time) Set Mext Tube <20 it (Ti
Pump OFF Mave To Next Tube Wait (Time) 5
véait (Time) Output On Port 4 - Disabled (Duration 0 ms) Digitalin 4 =1 Probe in Rinse station 1
Output On Port Wil puit e spper shove tube 20,
Wisit for Port Input Wait for Port Input 4-0Open Pulse Digital out4  Turn on the pump. Ready for S1 pump wash using rinse station 1 (NaOH)
Puimg On NOTE: This command also impliitly specfied the
Wait (Time) current tube [as next bube -1, which is Pump On -
Wait for Port Input relevant it (Ti
Wiait (Time) v anly when using the Move Prelative command, Wait (Time) 5
Wait for Port Input 3-0pen Pulse Digitalout 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
If Posimon .. Goto Label w Lower Sample Probe 140
Wait (Time) 5
Output On Port 4 - Enabled Digitalin4=0 Probe in Rinse station 2
The first two columns in the table gives an overview of each ASC”pt instruction. The last Wait for Port Input 4-0Open Pulse Digital out 4  Turn on the pump. Ready for S1 pump wash using rinse station 2 (Buffer)
. . ™ . . . . Pump On -
two columns describes which UNICORN™ instruction that synchronize with the AScript P
. . . Wait (Time) 5
Command and eXplaInS the InStrUCtlon' Wait for Port Input 3-0Open Pulse Digitalout 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 This command loops the script back to the Start label
Goto Label Start
Use Run-Time Comparison Position
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Flush out configuration — Sample application and CIP of the probe

In AScript, select Immediate and add the commands as in the order below. Go through
each command and update the instructions according to the second column in the table.

Immediate | Triggered

Test Script

[“]Perform these functions Immediately

Output On Port
Wait for Port Input
Move To Next Tube
Lower Sample Prabe
Wait (Time)

Output On Port
Wiait for Port Input
Raise Sample Probe
Wait (Time)

Move To Standard
Wiait (Time)

Qutput On Port
Wait (Time)

Wait for Port Input
Wiait (Time)

Move To Rinse

Wait (Time)

Pump OFf

Raise Sample Probe
Wait (Time)

Move To Standard
Output On Part

If Position .. Goto Label

The first two columns in the table gives an overview of each AScript instruction. The last
two columns describes which UNICORN™ instruction that synchronize with the AScript

command and explains the instruction.

Cytiva

NextTube |1 5

The Next tube command tells the program what
tube to go to next.

Ex:

Set Next Tube <20
Move To Next Tube

Will put the sipper above tube 20.

NOTE: This command also implicitly specified the
current tube (as next tube -1), which is
relevant

only when using the Move Relative command.

AScript - Immediate
Set Next Tube
Define Label
Output On Port
Wait for Port Input
Move To Next Tube
Lower Sample Probe
Wait (Time)

Output On Port
Wait for Port Input
Raise Sample Probe
Wait (Time)

Move To Standard
Wait (Time)

Output On Port
Wait (Time)

Wait for Port Input
Wait (Time)

Move to Rinse

Wait (Time)

Pump Off

Raise Sample Probe
Wait (Time)

Move To Standard
Output On Port

If Position.. Goto Label

1
Start

1 - Disabled (Duration 0 ms)
1-0Open

140 mm

5

1 - Enabled (Duration 0 ms)
2 -0Open

5

1

5

4 - Disabled (Duration 0 ms)
5

4 -Open

5

5
1
4 - Enabled (Duration 0 ms)

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

UNICORN™

Digital in 1 =1

Pulse Dig out 1

Digitalin1=0

Pulse Digital out 2

Digital in 4 =1

Pulse Digital out 4

Digital in 4 =0

Description
AScript returns to this point to loop a cycle

Ready for Next Sample

Move Probe to Next Sample

Probe in Next Sample Tube

Sample application finished

Probe in Rinse station position 2

Move Probe to Rinse station position 1

The time for the outside wash of the probe

Probe in Rinse station position 2

This command loops the script back to the Start
label
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How to start a run

Cytiva

How to start the methods

+ Before starting the methods, make sure that all four Digital out and Digital in signals in

UNICORN™ have the value 0.

» Prepare and fill the AKTA™ system with appropriate buffer.
* Prepare and fill the sample probe flowpath with appropriate buffer:

- Standard configuration: In AScript, move the probe to rinse station position 2 (Buffer)
and perform a sample pump wash with ST in UNICORN™.

Sandxd oMoveTo  [1

[Jperform these functons immedately

Race Sarole Pobe

Start a Sample pump wash for ST in UNICORN™

4

— Flush out configuration: In AScript move the probe to rinse station position 2, Move
to Standard 1. In UNICORN™ perform a manual run and fill the flowpaths and sample
probe, as described in the CIP of the probe - Wash sequence, using the Buffer inlet.

Start the AScript method:

i4 AScript

File Teols Help
New Script
Open Script ...
Save Script
Save Script As ..

Exit

tmmediate | Triggered
Test Script

[ Perform these functons Immediately

Set Next Tube

iimize ASCrpt on Soipt Start

In AScript select File and Open Script. Select the script compatible
with the active setup (Standard- or Flush out configuration). The
method will be displayed in the Immediate tab. Click Start and
select the number of samples included in the run. The number of
samples should correspond to the number of samples included in the

UNICORN™ method (scouting scheme).

Sample &
5 Sample §

T UNICORN™ - scouting

I+ Parameters Required for Script Operstion

Last Tube - Used By: “1f Postion .. Goto Labsl™ command
Used by "1f Position .. Goto Label™ Command |3 *

W Ok X | bort

AScript

.\/sun Stop

Immediate | Triggered
H

Jperform these fnctions trmedately

SanddtoMaveTo  [1

Move To Standard Rase. Probe.
4. = %

Manual run in UNICORN™, follow the CIP of the probe Wash sequence, use the Buffer inlet.

Current Rack Defn; A5560_21Position Dual rinsetxt

hsetFun || MubpeRns.. | RemoveRun || Ceardl oK Cancel

Start the UNICORN™ method, make sure the number of samples in the scouting scheme correspond
to the number of samples specified when starting the AScript method.
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Flowpath during method progress



Sample flow path in the standard configuration

Sample injection
IS: Probe connected to S1
Active flowpath: green
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Flow path in the Flush out configuration

Sample injection CIP flowpath between VV1 and VV2 CIP Probe
VV1:1-2,3-4 VV1:1-4,2-3 VV1:1-4,2-3
VVv2:1-2,3-4 VVv2:1-3 VV2:1-4,2-3

Inj-V: Direct Inject Active flowpath: green Active flowpath: green

Active flowpath: green

Dual Dual Dual
rinse rinse

Autosampler Teledyne ASX-560

rinse

Autosampler Teledyne ASX-560 Autosampler Teledyne ASX-560

To optimize the flowpath minimize tubing length as possible.

Cytiva

CIP flowpath to V-InjVv
VV1:1-4,2-3
VV2:1-2,3-4

Inj-V: Direct Inject
Active flowpath: green

Dual
rinse

Autosampler Teledyne ASX-560
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Appendix



Node IDs

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

Module Label Node ID
Versatile valve V9-V or VOH-V VV1 20
Versatile valve 2 V9-V or VOH-V VV2 21
External air sensor L9-1.5 0

1/0 box E9 0

Cytiva
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Thank you
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