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Abstract

Agilent 1260 Infinity LC Systems can be operated using the Waters Empower 2
chromatography data software with ICS 1.05.

An Empower client/server system provides:

+ Easy installation and configuration of the Agilent 1260 Infinity LC System; mod-
ules with new product number need emulation mode via a special firmware
(possible limitations of some features)

« Evaluation of two-dimensional, three dimensional and spectral raw data acquired
by Agilent 1260 Infinity UV detectors, except the Agilent 1260 Infinity DAD

 Support of maintenance and diagnostics through Agilent Lab Monitor and
Diagnostic software

« Fast access to the Agilent 1260 Infinity LC System through the instant pilot
controller
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Introduction

Today, a key requirement of HPLC users
is the control of new equipment through
the software already deployed in their
laboratory. This helps to reduce the cost
of user training and costs related to soft-
ware licenses, IT effort and comparabili-
ty of results. As a consequence, suppli-
ers of software and instrumentation are
working to make their systems more
compatible. This publication describes
how and to what extent the Waters
Empower chromatography data software
can control the Agilent 1260 Infinity LC
Systems. Configuration and operation of
an Agilent 1260 Infinity LC Systems
through Empower is demonstrated.

Supported Agilent 1200 Infinity
Series LC modules

For details on supported 1200 Infinity
Series LC modules please follow this
link:
http://www.chem.agilent.com/en-US/
Support/Downloads/firmware/Pages/
LC.aspx

The content of this website is constant-
ly updated and contains information on
compatibility issues as well as instruc-
tions for emulating instruments for use
with new modules with Empower. In
addition, downloads of firmware are
possible using this link. The Agilent
firmware revisions for the 1260 Infinity
modules must be A.06.32, B.06.32. The
Agilent 1260 Infinity DAD (G4212B) is
not supported as of this publication
date.

The following Agilent 1260 Infinity LC modules allow emulation of Agilent 1200
Series modules:

+ G1310B Isocratic Pump (replaces G1310A)

* G1311B  Quaternary Pump (replaces G1311A)

+ G1311C  Quaternary Pump VL (replaces G1311A)

* G1312C Binary Pump VL (replaces G1312A)

+ G1314F  Variable Wavelength Detector (replaces G1314D)

+ G1321B  Fluorescence Detector (replaces G1321A)

* G1367E  Autosampler (replaces G1367A/B/C/D; for D hardware upgrade

is required)

The following already existing Agilent 1260 Infinity LC or Agilent 1290 Infinity LC
modules allow emulation of Agilent 1200 Series modules:

* G1316C Thermostatted Column Compartment (G1316A/B)
* G1314B  Variable Wavelength Detector (G1314A)

+ G1314C Variable Wavelength Detector (G1314A/B)

+ G1329B  Autosampler (G1329A)

+ G1312B  Binary Pump (G1312A)

The following Agilent 1260 Infinity LC modules require special firmware for
downgrade due to hardware changes:

* G1312B  Binary Pump
+ G1376A Capillary Pump
* G2226A Nanoflow Pump

Currently not controllable modules

The new Agilent 1260 Infinity DAD (G4212B), all Agilent 1220 Infinity LC Systems
and all Agilent 1290 Infinity LC modules besides the Agilent 1290 Infinity
Thermostatted Column Compartment are not yet controllable. Regular updates are
available at

http://www.chem.agilent.com/en-
US/Support/Downloads/firmware/Pages/LC.aspx

Configuration used for testing
Emulation mode

Module required Comment Limitation
Pump G1311B x was directly recognized as  Max pressure 400 bar
G1311A
DAD G1315D x already supported Max data rate <0.01 min (0.1 s)
Oven G1316C v was emulated as G1316B  door-open sensor not supported

Autosampler G1367E % was directly recognized as  No needle wash option

G1367C




This system as well as additional
Waters Acquity HPLC systems were
controlled by Waters Empower 2 chro-
matography data software with
Instrument Control Software (ICS)
version 1.05.2154, Service Pack A-D
installed.

Support of maintenance and
diagnostic features

In contrast to Agilent ChemStation soft-
ware, third-party software typically
does not control all diagnostic and
maintenance features of the Agilent LC
systems. To help users bridge this gap,
Agilent offers the LabAdvisor software,
which runs on a separate PC and can
control maintenance functions such as
Early Maintenance Feedback (EMF) as
well as all diagnostic features. Agilent
LabAdvisor software runs completely
independent of instrument control soft-
ware such as Waters Empower soft-
ware. The use of Agilent LabAdvisor
software and Waters Empower soft-
ware in parallel requires a special setup
that involves multiple network interface
cards in the LC instruments and dedi-
cated PCs for the LabAdvisor software.
In a Waters Empower software environ-
ment, it is recommended to use the
LabAdvisor software for instrument
maintenance and diagnostics, but not
for continuous instrument monitoring.
To access the LC instruments through
the LabAdvisor software for mainte-
nance and diagnostics, it is recom-
mended to disconnect the LC instru-
ments from Waters EmPower software.
In this way no additional hardware or IT
infrastructure are required.

Agilent 1200 Infinity Series
Instant Pilot controller

The Agilent 1200 Infinity Series Instant
Pilot controller (G4208A) provides fast
access to any 1260 Infinity LC System.
Chromatographic parameters and MAC
addresses can be verified as well as the
instrument status and error messages.
The Agilent 1200 Infinity Series Instant
Pilot is also a powerful tool whenever
the user needs to react quickly to a cer-
tain situation. For example, it can turn
off the pump immediately if the control
software goes down.

When connecting the instant pilot to an
Agilent 1260 Infinity LC System that is
controlled by third-party software, the
software may generate an error indicat-
ing detection of an unknown module in
the system configuration. This error can
be prevented by making the instant
pilot invisible to other controllers. To
change the setting, open the
Configure—Controller menu, scroll to

the item “3rd party software” and
change to ON.

Backward compatible:
OFF visible to other controllers
(default)
ON invisible to other controllers

System requirements

An Empower client-server system is
required to control an Agilent LC
System (Figure 1). For details on how to
install the instrument control software,
refer to release note 716002507, Rev A
or newer, available from Waters. When
connected to the Empower chromato-
graphic data system, the Agilent 1260
Infinity LC (all dip switches to off)
receives an IP address from the LAC/E
bus automatically through DHCP or
BOOQOTP. In this example, the Agilent
1260 Infinity LC System was connected
to the Empower chromatographic data
system using a LAN cable. The mod-
ules of the Agilent 1260 Infinity LC
were interconnected using CAN cables.

4 Waters Acquity I
3 LAN Aglient 1260 Infinity LC
connections / [z
LAC/E32 i
(2 LAN cards) Hub CAN
- connections
LAN connection
LAN connection g between
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LAN connection ———
Company network
s )

Figure 1

Installation of the Agilent 1260 Infinity LC Systems within the Empower client-server environment .



Agilent equipment

The Empower software incorrectly
labels the Agilent 1260 Infinity LC as
“A1100". This is a software defect that
has not yet been corrected. The func-
tionality and performance is not influ-
enced by this incorrect label.

The full functionality of the Agilent

1260 Infinity LC System is available,
including operation up to 400 bar and a
data rate up to 20 Hz for the Agilent
1260 Infinity Diode Array Detector VL.
During this test the Agilent 1260 Infinity
LC System was running in the emula-
tion mode.

Setting the communication
protocol

The Agilent 1260 Infinity LC System is
configured by clicking Configure System
in the Empower main menu (Figure 2).

To check whether the Agilent 1260
Infinity LC System has received an IP
address after connection through a
LAN cable to the LAC/E bus, click
Configure System > LAC/E 32 con-
troller > Properties > Configure DHCP.

Figure 3 shows that the Agilent 1260
Infinity LC System, labeled as A7700,
has received the IP address 192.168.0.7
(last line of the list). This confirms that
the Empower software has recognized
the new LC system. To give the system
a correct name, highlight A7700, click
Edit and then type, for example,
A1260new.

E_"-"l Empower Pro

=101 %]

User: zlso/Chemist
DB: waATE

u & B| 2

LOGIH LOGOUT ABOUT  HELFP

Run Samples

Browse Project

Review Data

Process Data

Configure System

Print Data

Figure 2
Empower software main menu.

l;?f,--\'r'aters DHCP Server Configuration o ] B
File Server Help
IP Address | MAC Address | Type | Mame
192,168.0.3 00-00-C4-03-20-ED ACQ-BSM A0SUPESE4M
192,165.0.4 00-00-C4-04-07-14 ACQ-PDA ADSUPDEEEM
192.165.0.5 00-00-C4-03-35-59 ACQ-5M ADSUPS526M
192.165.0.6 00-00-C4-04-45-AF ACQ-CM EO7UPM359M
192,163.0.8 00-00-C4-04-91-64 EQSUPOOS5M
192.165.0.9 00-00-C4-04-92-35 AiC0-5M CO3UPA420M
192,1658.0.10 00-00-C4-04-94-1F ACQ-PDA COSUPD725M
192,165.0.11 00-00-C4-04-7C-A6 ACO-FLR COSUPF295M
192,165.0.12 00-00-C4-04-8D-15 ACO-B5M CO3SUPESE1M
192,165.0.7 00-30-03-06-01-00 Alioo AlZ60new
« 2l
Add... E Remove | oK |
Figure 3

Checking the IP address of the Agilent 1260 Infinity LC System.




The next step activates the Agilent
1260 Infinity LC System for use
(Figure 4a). In the configuration menu,

click System and then New Instrument.

When the configuration screen
appears, drag-and-drop the A71260new
system from the left to the right. Click
the Access tab to share the instrument
and define users (Figure 4b).

Chromatographic System "A12060DADC" Properties

General Configuration I Access |

Drag Components tadfrom the System Configuration list to alter its configuration.
Mate that you may open the ather systems and move their components alzo.

Awailable Components System Configuration

SR Y rused Components gl A12060DADC
[l ACO-FLRH#ADSUPF245M [l 41100841 260new

{3 ACQ-FLR#COSUPF235M

-- AcquityMew
- AcquityOld

] Cancel Help

Figure 4a
Activating the Agilent 1260 Infinity LC through drag-and-drop in the configuration screen.

Chromatographic System "A12060DADC" Properties ; 5]

General | Configuration Access

¥ Share System with Other Metwark Users

—Aallowed Access Owner:
" Owner Only Ialal:u 3
% Dwner and Groups)
" Owner, Group and World
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[w]appLab
[CIFIELD
[(Guests

[w] b ark.eting
["1Pton
[(JRandD
[1THF

— Pazsward Protect Access

Fazsword

I

Confirm Fassward

Cancel Help

o]

Figure 4b
Defining share and user parameters.



Figure 5 shows how to test if communi-
cation is ready to use by clicking
Empower Nodes > Czc7424s3r >
Properties > Instrument. The column
labeled OK? indicates the readiness: Yes
or No. If new modules are attached to
the existing A7260new-system with
SCAN Instruments the system indicates
whether the new modules are recog-
nized and accepted. If it turns to NO the
new module is not recognized. In this
case use the emulation mode.

Empower support of Agilent
equipment
The Empower software supports all

functionality of the Agilent 1260 Infinity
LC Systems with the exception of:

* Injector programming

» EMF and other diagnostic tasks

* RFID tags on lamps and detector cells
+ RFID tags on columns

* DAD recovery card

+ Creation of additional compressibility
curves by the user

Support of the Agilent 1260
Infinity quaternary pump

Figures 6 and 7 show the main setup
screens for the Agilent 1260 Infinity
Quaternary Pump. The gradient, flow
and stroke settings are entered. In this
test, water and acetonitrile were select-
ed as solvents. All other modules are
supported through a similar menu
design (Appendix A).

Empower Node "‘Czc7424s531" Properties

General Instruments | Serial F'ortsl Configure DHEPl .ﬁ.n:cessl

.' Type Address [0 0y Serial Mumber _*_I
4 | ACQ-BSM | ACO-BSMEADSUPBSEAN | Yes
5 | ACQ-FLR | ACO-FLRAADSUPF245M | Mo
B | ACQ-SM | ACO-SMACOZUPA420M | Mo
7 | ACQ-FLR | ACQ-FLR#COSUPF295M | Mo
§ | ACQ-PDA | ACQ-PDARCOSUPDT25M | Ma
9 | ACG-BSM | ACO-BSMACOSUPBSETM | Mo
10 [ 21100 A1100%21 2600wy Yes |
w
K1 I~
Scan Instruments | Hemove [nstrument
| kK. I Cancel | Help

Figure 5

Checking if communication is active.
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Figure 6

Setting up the main functions of the Agilent 1260 Infinity Quaternary Pump through the Empower

software.




Application example

This application example used the
following workflow:

+ Setting up the instrument
* Running a sample

* Finding the data

+ Reviewing the results

The chromatographic parameters for
the individual modules are set up
through Instrument Method > Edit
(Figure 8).

Figure 7
Selecting and defining solvent channels.

Figure 8
Editing instrument method parameters and sequences.



The setup screens for the modules
appear and the parameters can be set.
The parameters are saved as an instru-
ment method. After saving an appropri-
ate Method Set, a sequence can be cre-
ated. Using the Method Set, the
sequence lines are filled out as in the
upper left section of Figure 9. The
sequence is then saved as a Sample
Set. After equilibration of the system
the sequence can be started and all
data files are stored under the selected
Sample Set name. When the sequence
has been completed the two-dimen-
sional and three dimensional data can
be reviewed and evaluated (Figure 9).

In the Review screen, the parameters
for integration, calibration and other
data evaluation are set and saved as a
Process Method. The report editor cre-
ates a report and Figure 10 shows an
example based on the data created
using the sequence and process method
described in this example.
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Figure 9

Review screen for data evaluation and creating a process method.
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Figure 10
Example report created using the report editor.
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Conclusion

The Agilent 1260 Infinity LC System can
be controlled through the Waters
Empower chromatographic data system
software, and all chromatographic para-
meters required for optimum perfor-
mance can be set. The emulation mode
is required for control of modules with
new product numbers. The new Agilent
1260 Infinity DAD (G4212A) is not yet
supported. Several specific features
such as injector programming are still
not supported. An immediate support of
all Agilent hardware modules and all of
their features will be provided as soon
as the Agilent Instrument Control
Framework (ICF)' is supported by the
Waters Empower software. The mainte-
nance and diagnostic features of the
Agilent 1260 Infinity LC System are sup-
ported by the Agilent LabAdvisor soft-
ware, which runs on a separate PC and
is completely independent from the LC
control software. Overall the combina-
tion of the Agilent 1260 Infinity LC
System and Empower software is an
equivalent alternative for laboratories
where this software is deployed for
instrument control and data evaluation.
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Appendix A

This appendix contains additional setup screens (Figures 11-14) for additional modules of the Agilent 1260 Infinity LC System.

Figure 11
Setup screen for Agilent 1260 Infinity High Performance Autosampler.

Figure 12
Setup screen for Agilent 1260 Infinity Diode Array Detector VL Plus.

10



Figure 13
Additional setup screen for Agilent 1260 Infinity Diode Array Detector VL Plus.

260emulation in AppLabData’tuy on WAT6 as alab/Chemist - Instrument Method Editor.

o £
With Ay Temperature

Figure 14
Setup screen for Agilent 1260 Infinity Thermostatted Column Compartment.
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