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This technical guide describes the configuration and use of the G7100A Capillary Electrophoresis
System in Chromeleon 7
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Introduction and Compatibility Overview

Introduction and Compatibility Overview

This guide describes how to configure and use the 7100 Capillary Electrophoresis
(CE) System in Thermo Scientific's Chromeleon 7 environment (see Table 1).

All established techniques are feasible, such as the use of direct and indirect
detection modes, use of special electrolyte systems (containing micelles or gel
matrices) and also capillary isoelectric focusing (clEF) or capillary
electrochromatography (CEC). The application of external high pressure is
supported.

For data analysis, Chromeleon offers processing tools for peak integration and
calculation of concentrations.

Table 1 Supported and unsupported CE configurations in Chromeleon 7.2

Chromeleon Agilent ICF/ Supported CE
Version Agilent LC Driver
7.2.6 A.02.04 Supported
7.2.7 A02.14 e (G7100A Capillary Electrophoresis, with the internal
and higher components:
G7150A CE Mainframe
G7151A DAD

min. Firmware B.06.73 (older firmware does not support the
use of RFID Tags for the DAD UV-Lamp)

Not supported

e (1600 Capillary Electrophoresis

7.2 SR5 A.02.04 Supported
7.2SR5MUa A.02.14 e (G7100A Capillary Electrophoresis, with the internal
7.2 SR5 Mub components:
7.2 SR5 MUc e (G7150A CE Mainframe
7.2 SR5 Mud e G7151TA DAD
and higher e min. Firmware B.06.73 (older firmware does not support the
MU’s use of RFID Tags for the DAD UV-Lamp)
Not supported

e (1600 Capillary Electrophoresis

Ensure that the Agilent LC/CE modules in the system meet or exceed the minimum
firmware requirements specified by the 3rd-party CDS software vendor and
Agilent's firmware set/firmware interoperability requirements. Agilent recommends
using the latest available firmware set.

http://www.agilent.com/en-us/firmwareDownload?whid=69761
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Set up and Configuration of CE in Chromeleon 7

Set up and Configuration of CE in Chromeleon 7

CE Instrument set up

1

Close Chromeleon.

2 The CE uses LAN communication. Connect the CE to the control computer.

3

Connect via switch or hub, if another instrument is connected to the control
computer.

Switch the instrument on.

The CE Driver

The

CE driver is part of the LC Driver and not listed as a separate component. The

components must be present in Control Panel > Programs and Features:

MName

~
Publisher Installed On  Size Version

EAgi\Ent Instrument Control Framewark - GC/HS Drivers 4.03.02 Agilent Technologies 117972017 388MB  3.2.103

EAgl\Ent Instrument Control Framework - LC Drivers A.02.74 Agilent Technologies 117972017 224MB 214115

EAgl\Ent Instrument Control Framework A.02.04 Agilent Technologies 11/9/2017 S94MB 24724
Figure 1 Components in Programs and Feature

Configuration Steps for CE in Chromeleon

To run CE in Chromeleon, the configuration of the CE instrument in the Instrument
Controller is required.

1
2

Ensure that the Chromeleon Services Manager is running.

Open the Instrument Configuration Manager using the offered link or via Start
> All Programs > Thermo Chromeleon 7 > Instrument Configuration
Manager.

In the Instrument Configuration Manager, select a PC and add an instrument
using the Add Instrument icon.

Enter an instrument name and click OK.
Right-click the new instrument and select Add Module....

Select Agilent in the manufacturers list on the left, and select LC System in the
list of modules on the right.
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Set up and Configuration of CE in Chromeleon 7

7 Click OK.
& Add module to instrument x|
Instrument PRESOGEOO029
Marnufacturers: Modules:
HPLC: Gyrkotek Systems ~ ’Q B850 Gas Chromatograph
HPLC: Modules
54 Morulas QJ £890 Gas Chromatograph
GC: Modules fg.v 7890 Gas Chromatagraph
Extraction Modules
Mass Spectrometry %51888 Headspace Sampler
Generic GC System
5890 Gas Chromatogiaph
Berthold ,ef" TE734 GC Autosampler
Dostmann =
ERC
Fluke
Gilzon
HF
lzco
Faontron
Maikes
Martel s

Figure 2 Instrument Configuration Manager

8 Inthe Agilent LC System Configuration menu, select Agilent 7100 CE and
click Auto Configure.

9 Inthe screen, enter the IP address of the CE instrument and click OK. The
instrument is detected and the CE and DAD appear on the right side of the
configuration window.

Automatic configuration parameters X

® IPaddress |192.168.254. 11

O Hostname

oK | Cancel

Figure 3 [P address to connect
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Set up and Configuration of CE in Chromeleon 7

The default IP address is 192.168.254.11. Please refer to the G7700 User Manual if
an IP address change is required.

The 7100 Capillary Electrophorese includes a DAD detector. There is only one IP
address for the instrument. When setting up the 7100 in a manual process, select
the 7100 and the corresponding DAD (see Figure 4). In communication settings, the
hostname/IP address for the CE and DAD are identical.

= Agilent LC Systern Configuration

[#- Agilent ELSD

-- Agilent 110012001 260/7290 LC
-- Agilent 1120/ 220 LC Systems
=8 Agilent 7100 CE

- |z0, Pump

- Biin. Pump

Guat, Pump

+

Figure 4 Manual setup CE/DAD
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Set up and Configuration of CE in Chromeleon 7

10 To review or change the configuration, double-click the appropriate module or
click Configure at the bottom of the screen.

e Defining the pressure unit (see also page 24).
The pressure unit needs to be defined in bar. Using psi is not supported.

o Defining the temperature control mode (temperature control switched on by

default)
Defining the Analog In Signal (see also chapter Known Limitations on
page 27)

Configure CE X

Communication
Device name | CE
Type ID | G71504 -
Serial number | PRODOD0DSS
Firmware revision | B.06.70 [0005]
Connection settings...
Units

Pressure Unit | Bar A

Temperature Control

Enzble anzlysis with temperature out of rangs

Analog In Signal
O Aquire
o | _ ca

Z|

Figure 5 Configuration of the CE

11 After the modules are selected the Signals (2D) tab opens. See page 8 for
further details.

12 Click OK to leave all configuration screens.
13 Click File to save the configuration.
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Set up and Configuration of CE in Chromeleon 7

Editing the CE Configuration in Chromeleon

1 Double-click on the newly added system. The configuration editor opens with
several tabs.

a General: The General tab of the LC System Configuration offers:

Selection of the 3D Data Acquisition License to enable spectra
acquisition

Change of the System Device Name, for example, to CE7100

= Agilent LC Systern Configuration - a X

General ]S\gnals [2D}] Spectra {BD}] Scans 1

System Device Name |LCSy5lem

™ Reguest 3D Data Acquisition License

The instrument configuration for devices controlled via Agilent's ICF is defined
in &n instrument configuration editor provided by Agilent.

Click the button to open the editor.

Configure Agilent ICF Instrument

ok | T | Help

Figure 6 Agilent LC System Configuration

7

b Signals (2D): Offers the possibility to review the signal mapping.

¢ Spectra 3D: Review the spectra signal mapping. Only available with a
Chromeleon 3D acquisition license.

d Scans: Only available for VWD.
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Set up and Configuration of CE in Chromeleon 7

Cancel

2 AgilentLC System Configuration - O X

General Signals (20) | Spectra (30) | Scans |
Type | Name Monitor Signal Chrom/Aee Signal CI‘I:\‘QE vx'e Unit Factor

» DAD_Signal_A DAD: Signal A [mAU] DAD: Signal A, 254 nm/Bw:4 nm Ref 360 nm/Bw:100 nm [mAU] -5000 5000 mAU 1.000

N w DAD_Signal_B DAD: Signal B [mAU] DAD: Signal B, 210 nm/Bw:4 nm Ref 360 nm/Bw:100 nm [mAL] -5000 5000 mAU 1.000
v DAD_Signal_C DAD: Signal C [mAU] DAD: Signal C, 214 nm/Bw:4 nm Ref 360 nm/Bw:100 nm [mAL] 5000 5000 mAU 1.000
[ DAD_Signal_D DAD: Signal D [mAU] DAD: Signal D, 230 nm/Bw:4 nm Ref 360 nm/Bw:100 nm [mAL] -5000 5000 mAU 1.000
uv DAD_Signal_E DAD: Signal E [mAU] DAD: Signal E, 260 nm/Bw:4 nm Ref 360 nm/Bw:100 nm [mAU] -5000 5000 mAU 1.000
uv DAD_Signal_F DAD: Signal F [mAU] DAD: Signal F. 273 nm./Bw:4 nm Ref 360 nm/Bw:100 nm [mAU] -5000 5000 mAU 1.000
w DAD_Signal_G DAD: Signal G [mAU] DAD: Signal G, 280 nm/Bw:4 nm Ref 360 nm/Bw: 100 nm _ [mAL] -5000 5000 mAU 1.000
v DAD_Signal_H DAD: Signal H [mAU] DAD: Signal H, 250 nm/Bw:100 nm Ref 360 nm/Bw:100nm [mAL] -5000 5000 mAU 1.000
™ DAD_UVLamp_AnodeVoltage | DAD: UV Lamp Anode Voltage [V] DAD: UV Lamp Anode Voltage: [V] 024 1024 v 1,000
Aupe CE_Voltage CE: Voltage [KV] CE: Voltage [KV] -30 30 kV 1.000
Puzc CE_Current CE: Curert [wh] CE: Curert [pA] -300 300 1. 1.000
Pune CE_Power CE: Power [W] CE: Power [W] El E] W 1.000
Bune CE_LeakCurrent CE: Leak Curent [ud] CE: Leak Cument [A] -300 300 Ity 1.000
Ao CE_IntemalPressure CE: Intemal Pressure [mbar] CE: Intemal Pressure [mbar] -1000 1000 mbar 1.000
Ao CE_ReplenishLevelPres CE: Replenish Level Pressure [mbar] CE: Replenish Level Pressure [mbar] -1000 1000 mbar 1.000
Puzc CE_Vacuum CE: Vacuum [mbar] CE: Vacuum [mbar] -1000 1000 mbar 1.000
LT3 CE_lInjectionPressure CE: Injection Pressure [mbar] CE: Injection Pressure [mbar] -100 100 mbar 1.000
™ CE_ExtemalPressure CE: Btemal Pressure [par] CE: Bdemal Prassure [par] 16000 16000 bar 1,000
Aupe CE_Tray Temperature CE: Tray Temperature [C] CE: Tray Temperature [C] 60 60 T 1.000
Puzc CE_Cassette Temperature CE: Cassette Temperature [C] CE: Cassette Temperature [TC] €0 60 T 1.000

Help

Figure 7

Mapping of the signals

2 Click OK.

3 Save the configuration.
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Using the CE in Chromeleon

The CE Status Dashboard in Chromeleon — Direct Control

1 Start Chromeleon and open the Agilent LC System ePanel.

2 The CE Status window displays all available modules with their status
information. Details can be seen by hovering over the status bar with the
mouse.

Agilent LC System Queue

Module Connect Injection Details
- Retertion time:
Comect S | Data vauh
—
Curment injection: Injection end
~
DAD =3
o] EMFE
. |
1l %54 —
ram mbar
= o
B RefW! [masu] ' -
A 2000 5 3000 100 1303 - =T
L8 n
¥ Electralyte Wasie
Actus Values
00K ] ook
| ] 300ua
anw 1 mow e
0.00 / 0.00 [ @on @off

Figure 8 CE dashboard status information

3 Right-click on the lamp icon and select Switch on to show the green Idle state
of the DAD part after a short ignition time.
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Using the CE in Chromeleon

4 The given space does not allow adjusting the CE status window to full size,
therefore a vertical scrollbar is present to adjust the required section of the
status dashboard.

Each component of the instrument is represented by an icon on the CE status
dashboard. Right-click on an icon to access direct control. A context menu
appears and an action can be performed. Some contextual actions require
further user interaction.

Click OK to trigger the action.

(Mo (Do EMIF(Z)

=

mre 2 Methad..
=
Set Error Methaod
Cutlet ‘A:‘% Inlet Identiﬁ,r Device
M1 Eg: Electrolyte
Actual Vahwes
0.0KW
dpa
0.0%W

Figure 9 Example of direct control - actions available for manometer icon

‘ 0.3 mm Electrd @ Method..
[ Set Error Method
Qut
00w Identify Device
Change Bottles ..

Trail

Figure 10 Example of direct control - actions available for bottle icon
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Using the CE in Chromeleon

Following major actions are accessible via the CE Status dashboard only. This list
does not claim to be exhaustive (for examples, see Figure 9 and Figure 10):

e Change Cassette

«  Switch on lamp/Switch off lamp
e Set Inlet Vial

e Set Replenish Vial

* Unload Replenish Lifter

e Unload Inlet Lifter

e Set Outlet Vial

e Unload Outlet Lifter

e Flushing Capillary by Flush
e Injection by Apply Pressure
* Apply Voltage

e Replenish Vials

e Change Bottles

e Get Vial

All actions are performed immediately and the changes are reflected in the
graphical user interface (GUI). The system is in not ready state (yellow), while
performing these actions. After the action finishes, the instrument resumes an idle
state (green). Any direct change of a parameter in the direct control menu (control
and/or method) does not change the current instrument method.

Using Monitor Baseling, it is possible to see the detector signal and all other
selected channels while an action is running, e.g. flushing the capillary.
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Using the CE in Chromeleon

Tabs on the ePanel

On-line Plot

The On-line plot offers live continuous data-plot information once the acquisition

starts.

To see the signals in the On-line plot, you must define them.

1 Right- click the On-line plot and select Properties
2 In Appearance > Signals, move the mouse to the right side of the signals line.

Three dots appear. Click the three dots to open the Signals window. The

available signals are listed.

3 Select the check boxes of the signals you need.

—rr ouler miet @
260/ plat Praperties X
w0
o
ranlEmal |
~ Appeatance ) -
Back Color [ Tiansparent e [0
000100 Crvomtogram Oveilay Mo Overlay CrmmtriCn (8 (X
y Color [Collection)
] |- (Collecton)
120 < Transeert Signals False
« Axis\Decoration —— CE_CassefleTemperature
w Autoserol Time Te — CE_Current
oo 1 fnms Trie — CE_LeakCurrent
W Grid Te — CE_Power
Lock Right Asis Scale Faise
&0 Signal Ve Trie
Time Unit Mirutes
Units True
& Zoom bax Faie
~  Current Zoom
Main Signal Range Range{From=-10; To=120)
Right Signal Range Range{From=-10: To=120)
i Time Range RangelFrom=0;: To=10)
v Default Seales o
20 Signals
Collection of cisplayed signals.
o
min
I)Iﬂ A‘D 2,0 32,0 4r0 5‘0 “0 7'D 8,0 5,0 10,0
Signals X
Monitored Name Signal Offset Time Offset R”
v CE_Cuirent 0 0
CE_ExtemalPressure 0 0
CE_InjectionPressure 0 0
CE_IntemalPressure 0 0
v CE_LeakCurrent 0 1]
v CE_Power 0 0
CE_ReplenishLevelPres 0 1]
CE_TrayTemperature 0 0
L =B T E PR n n v
< >
Make Selected Top Signal [ ok ][ cancel

Figure 11

4 To see live data outside a run, use Monitor Baseline. The command can be

On-line plot signals

found in the head of the Chromeleon Console.
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Using the CE in Chromeleon

Advanced

The Advanced tab is the generic Chromeleon tab for ICF controlled modules.

The Injection Control informs about the selected injection location.

As CE does not support Overlapped Injection, this feature is found in the CE
screen but can only be used in conjunction with an Agilent LC.

The Volume Specification allows the user to define whether the injection
location is taken from the method or from the injection list. Agilent supports
the VolumeFromlnjectionList only.

As Injection Mode Standard is supported, External has not been tested with
CE as there are no external injection possibilities.

Type of Run

Reconfigure Modules

The Reconfigure Module tab offers the possibility to change the CE Mode and to
make use of external pressure for example.

The CE modi and the set up and use are described in the sections Indirect
detection and Application of external pressure in this document (page 24
onwards).

Please note that the combination with MS (MS installed) was not tested with this
integration.

Ondine plot | Advanced  Reconfigure Modules |ﬁ.|.-:|'rt Trail |

CEMode “E hd
External Preszure Installed
] MS Installed

Figure 12 Reconfigure Modules

Audit Trail

Among other things, the Audit trail also delivers instrument related information. All
parameters set on the CE/DAD, changes, or actions performed are listed in the
Audit trail. For more information on the Audit Trail, refer to the Chromeleon help.
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Using the CE in Chromeleon

Creating an Instrument Method
The instrument method contains all the parameters necessary to perform the
sample acquisition.

1 Open the instrument method editor, for example via Create > Instrument
Method.

Instrument Method «

@ Overview

%‘ LCSystem Commert: ||

i: Systermn

‘__{_/ Script Editor Descrption:

Name: example-method

Run Time:  |5.000 Q [0.100..100000.000 min]

Figure 13 The Navigation pane in the Instrument Method Editor

2 Enter arun time and select the diagnostic channels.

3 Click Next.

4 Save the instrument method under a dedicated name. This method can later
be changed, reopened or used in a sequence.
The instrument method editor offers a navigation pane with several views.

Using the method wizard, the Navigation pane appears at the end of
method creation

Editing an existing method the Navigation pane is shown first

a Overview: In the Overview view it is possible to enter comments or
descriptions e.g. after changing a method. It is also possible to set the run
time

b LCSystem: The LCSystem view provides access to all method parameters
of the CE system, one tab per module, CE and DAD. Select the appropriate
tab to enter the method parameters. For details on the parameters refer to
the online help and the CE or DAD user manual. For more explanations,
see Setting the CE parameters in the LCSystem tab on page 18.
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Using the CE in Chromeleon

¢ System: Offers General Settings, where you can define the Run Time and
select Diagnostic Channels.

General Settings

Run Time
Please specify the run time of the method:

|5.000 %) 10.100..100000.000 min]

Diagnostic Channels
Select diagnostic channels to be used:
No Channel Select all channels

CE_CassetteTemperature
CE_ExternalPressure
CE_InjectionPressure
CE_InternalPressure
CE_LeakCurrent
CE_ReplenishLevelPres
CE_TrayTemperature
CE_Vacuum
DAD_UVLamp_AnodeVolage

Deselect all channels

1
2
3
4
5
6
7
B
9

IS EEEIEEEEEIE]

Figure 14 General Settings in the System tab
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Using the CE in Chromeleon

d Script Editor: Shows available commands for the method

Time [ Command ] Value [
a {Initial Time} Instrument Setup
4 0.000 Inject Preparation
Wait LCSystem.Ready
4 0,000 Inject
LCSystem CEInject Blank=Inject
4 0.000 Start Run

LCSystem.CE_CassetteTemperatureAoOn
LCSystem.CE_ExternalPressureAcqOn
LCSystem.CE_InjectionPressureAcqon
LCSystem.CE_InternalPressure.AcgOn
LCSystem.CE_LeakCurrent.AcgOn
LCSystem.CE_ReplenishLevelPresAmon
LCSystem.CE_TrayTemperature.AcqOn
LCSystem.CE_Vacuum.AcqOn
LCSystem.DAD_UVLamp_AnodeVoltageAmgOn
LCSystem.DAD_Signal_AAmOn
LCSystem.CE_VoltageAmOn
LCSystem.CE_Current.AcgOn
LCSystem.CE_Power.AcqOn

4 0,000 Run Duration = 5.000 [min]

4 5.000 Stop Run
LCSystem.CE_CassetteTemp eratureAmoft
LCSystem.CE_ExternalPressure AcqOff
LCSystem.CE_InjectionPressureAcOff
LCSystem.CE_InternalPressureAmOf
LCSystem.CE_LeakCurrent.AcqOff
LCSystem.CE_ReplenishLevelPres.AcOff
LCSystem.CE_TrayTemperature.AcqOff
LCSystem.CE_Vacuum.AcqOf
LCSystem.DAD_UVLamp_AnodeVolageAmoff
LCSystem.DAD_Signal_AAcqOff
LCSystem.CE_VoltageAmOf
LCSystem.CE_Current.AmOf
LCSystem.CE_Power.AcgOff

EEEEEEEREEEEREEEEEEEEEEFEE P EEEE

End

I
Q
c
=
o
-
(3]

Script Editor
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Setting the CE Parameters in the LCSystem Tab

The CE method Screen

The CE method screen is available in the Agilent LC Method System tab and
contains all parameters used to adjust the separation, meaning the home vials can
be defined as well as Cassette Temperature, Voltage, and Stoptime. Press F1 on
the keyboard to access the online help, offering explanations for each method
parameter and their specifications.

Aghert 1L Method  fgpert L Fretrestmers
L pan

CE (GT1004) }i

Figure 16 CE method screen

Enter a Stoptime for the CE and/or the DAD. For run execution, a Run Time is
specified in the Overview tab; ensure that both values are synchronized.

The method’s Post Time is independently added after the Stoptime, and no data is
recorded during the post time. The next sequence run starts after the Post Time of
the previous run is finished.
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Using the CE in Chromeleon

If an entered parameter is out of range, a warning sign is displayed. When hovering
with the mouse pointer over the parameter, the message displays the possible
range, e.g. Voltage is out of range [-30kV to 30 kV].

High Voltage System
Enable High Veoltage

Voltage: 400 |y positive Polarity

Current: 00 - | VYoltage is out of range [-30 KV to 30 KV] i

Power: 80 ] w

Figure 17 Out of range handling

The right side of the method screen offers additional features. The online help
explains each of the features:

e Replenishment

e Preconditioning
¢ Injection

o Timetable

* Postconditioning
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The DAD method screen

On the left side, the DAD method offers the main method parameters to acquire up
to eight signals. Refer to the online help to learn more about each parameter.
Remember to set the stop time either to CE or to the same time as the
Chromeleon run time (time specified in the overview tab of the Chromeleon
instrument method).

The right side offers additional method parameters, e.g. for spectra collection and
a timetable, in order to change parameters during a run.

Unlike with other Agilent DAD, there is no VIS-lamp available.

Agient LC Method  Agilent LC Pretreatment

e DAD
DAD (G7151A) ri
Signals 4 Sdvanced
. Wave  Band  Reference Reference Spectum
Aequire length width \Wavelength  Bandwidth
Store : | None -

Signal & 2000 50 ° 3600 - |[1000 * | nm

Signal B ] m

Signal C O nm

Signal D ] m

Signal E O nm Analog Output

Signal F ] m

Signzl G O nm Zero Offset 5] %

Signal H nm

g U Attenuation: | 1000 - | mAl
Peakwidth

T = o T 2 i )
> 0,025 min (0.5 response time) (10 Hz) -
100 | maU
Stoptime. Posttime
e ETTo T U SR
® AsCE @® off Prerun UV Lamp
o min 0 min [ Pestrun

P Timetable (empty)

Figure 18 DAD method screen
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Data Acquisition

In Chromeleon a sequence can either hold a single or multiple injection lines,
additional injections can be appended to an existing sequence.

Sequence Execution

It is possible to chain sequences. The queue shows the status of each chained
sequence: Finished, Running, Prepared or Interrupted.

1 Click Create > Sequence to open the New Sequence Wizard.
2 Select the Instrument and click Next.
3 Fillin the following entries:
Pattern for Injection Name
Number of vials (1...50)
Injections per vial (1...999)
Start Position (1...50)
Injection Volume (1.0)
4 Inthe screen Methods & Reporting select the following:
Instrument Method
Processing Method
Report Template
View Settings
Channel
5 Save the sequence.

The parameter Inj. Vol (ul) requires the value 1.0. This value is not used for the
injection, but it is reported. The instrument method parameters (for example:
pressure and time) are used for the injection.

(Instead of volume, the quantifiable parameters are pressure x time for
hydrodynamic injection or voltage x time for electrokinetic injection).

In the resulting sequence table additional parameters can be entered. The details
of the injections have to be added to the sequence table, depending on the
required workflow.

After any change to an injection, the sequence needs to be saved for the change to
take effect.
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If a vial is missing, the current run is stopped and the whole sequence and queue is
aborted.

It is possible to stop the run at any time. Then the sequence is stopped
immediately, and the run is assigned the status Interrupted.

Click Resume to continue the sequence.
A shutdown of the CE/DAD is not supported.

Replenishment and Conditioning

Replenishment allows to automatically change the buffer of a vial either in serial
or parallel mode.

Preconditioning and Postconditioning offers conditioning of the capillary.

These settings are method settings and therefore expected each time the method
is running. If this is not wanted, make sure to generate methods with and without
replenishment and/or pre/postconditioning.

During multiple analyses the buffer must be refreshed after a certain number of
runs. Typically, the exchange of the buffer is done every 3 - 10 runs. Depending on
the stability of the buffer, it is sometimes necessary to refresh it before each run.

Using the replenishment as a part of the method, the replenishment is carried out
for each run where this is part of the method.

If you want the refresh to be done less, ensure to create at least two methods.
Example:

Run 1 method A with replenishment
Run 2 method

Run 3 method

Run 4 method with replenishment
Run 5 method

Run 6 method

Run 7 method with replenishment
Run 8 method

Run 9 method

Agilent 7100 Capillary Electrophoresis System Technical Note



Using the CE in Chromeleon

The replenishment system provides a quick way to change the buffer
automatically. The system removes the used buffer from the vials and transfers it
into the waste bottle. Then the vials are filled with fresh buffer from the electrolyte
reservoir.

Refer to the G7100 User manuals on the requirements for the bottles, as only
specific bottles can be used. For example, they need to be pressure-stable.

The waste bottle should be a 500 ml bottle, whereas the electrolyte bottle can also
be a 100 ml bottle. These are both included in the accessory kit.

Following replenishment tasks can be set up in the CE replenishment table in the
Instrument method:

Empty vial: empties a vial into the waste bottle
Fill vial: fills a vial to a user-selectable level from the electrolyte reservoir
Clean tubes: flushes the replenishment system to clean the tubes

Replenish vial: empties a vial into the waste and fills it up from the electrolyte
reservoir

Wait: waits for a specified time

CE (G7100A) ri

A Replenishment

Replenishment and Preconditioning should be processed

(O Parallel
® Serial
Function Parameter
» Replenish Vial ~ Mial 1to 1.0cm

Emipty Wial

Fill Vial

Clean Tubes
Replenish Vial
Wit

Figure 19 Replenishment Table

It is possible to execute replenishment in parallel, which decreases the overall
analysis time as replenishment and pre- or postconditioning are executed
simultaneously. For parallel replenishment, the vials for the first run must be filled
with the correct solutions, because the replenishment starts with Empty Vial.
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Using parallel replenishment, the method shows Serial and not Parallel after the
reopening. However, the execution will be performed parallel and the audit trail also
shows the parallel replenishment correctly.

To efficiently clean the replenishment system after use, the special functions Flush
Tubes and Clean Level Sensor should be performed. This advanced cleaning is only
available in the Agilent LabAdvisor software.

Indirect Detection

The indirect detection mode allows the application of indirect photometric
detection of non-UV absorbing analytes like inorganic cations, inorganic anions
and organic acids and small carbohydrates.

To attain indirect photometric detection, an ionic compound with a high UV
absorbance intensity is used as the background electrolyte (BGE). During the
separation any non-absorbing analyte causes a reduction of the high background
signal, resulting in negative peaks.

Chromeleon can record and calculate positive and negative signals. If most of the
analytes are non-absorbing, the detector signals for signal and reference
wavelength can be inverted, so that most of the peaks are positive.

Application of External Pressure

For some special applications using high viscosity buffer solution (e.g. a gel matrix
in the CGE and clEF), the capillary can be conditioned using external high pressure
to ensure that the capillary is filled in adequate time.

Two additional modes are available for configuration:

* CEC: Capillary Electrochromatography allows high pressure to be applied on
both electrolyte vials in the run during the high-voltage application to prevent
outgassing and bubble formation.

A connected external pressure supply is required for this mode. When this
mode is selected, additional pressure options are available in the instrument
method:

High pressure flush in Preconditioning, Injection and Postconditioning.
External pressure as method set point and timetable entry.
o CE/p: additional external pressure connected
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Configure CEC or CE/p Mode

If an external pressure source is available (pressure 2 - 12 bar) and connected to
the CE device, these modes can be configured in the Reconfigure Modules tab,
which can be found below the CE status dashboard. Select the required CE Mode.

Ondine plot | Advanced  Recorfigure Modules |A|_|d'rt Trail |

CEMode |CE hd
External Pressure Installed

[ MS Installed

Figure 20 Reconfigure Modules

When the External Pressure Installed check box is selected, the gas cylinder is
shown in the CE status dashboard accessible via the Instrument Status tab. High
pressure can now be applied by right-clicking on the gas cylinder.

CE
EMF(Z)
0.0kar dmbar
-
Owitlet Inlet
,‘-h 48
i R El metralyte Wiasre
Artual Values Aethod Limits
[T | oikv
1pa | 3o0pa
nnw | mnw

Figure 21 Access to external pressure
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Method Impact for CEC or CE/p Mode

o If the box External Pressure Installed is checked, the instrument method
offers high pressure settings as additional method parameters on the right-
hand CE method screen:

»  Preconditioning
* Injection

«  Timetable

» Postconditioning

» If CEC s selected, the instrument method offers an additional initial value
Pressure on the left-hand CE method screen. Selecting External, the pressure
is applied to both home vials during run execution (see Figure 19).

Fressure

@® off

O Internal | I
(O Raw External Pressure

O External | - | bs

Figure 22 Applying external pressure — new menu

EMIF )

B3
.

At 1 Electrolyte Wante
dctual WValuss M=t ol Liemiies:
30.0 KW 300 KV
25 A 300 A
1 T W RN

Figure 23 Applying external pressure during a run
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Known Limitations

Control and Action Menus

All actions and direct controls can only be accessed via the CE Status dashboard.
There are no menu items for instrument control in the Chromeleon menu bar.
Fraction Collection

The system offers Set up for Peak Fraction Collection whether a fraction collector
is present or not.

User Vials

User vials are not available in this integration.

Capillary Catalog, Capillary Handling

A capillary catalog database is not available in this integration. Workaround: Add
the capillary information to the Method Comments.

Sample Diagram

A sample diagram is not available in this integration.

Vial Table

A vial table is not available in this integration.

Calibration Curve options

The following Calibration Curves are unavailable in Chromeleon:

*  Mobility correction

e Calibration Type clEF

o Calibration for determination of isoelectric points or molecular weights
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Features Not Supported by CE Driver in Chromeleon Environment

Pressure Unit configuration/PSI Mode

Selecting PSI as pressure unit, the CE status dashboard shows the pressure in
PSI, while the online plot and the resulting Aux Traces on the Chromatogram
offer the values in mbar/bar. The correct pressure is applied. PSI mode is not
supported

Analog In

The feature Analog In has not been explicitly tested, but the functionality is
present.

MS installed

The feature MS installed has not been tested.
) Agilentl C#Agilent 7100 GE Soft Canfiguration =
CEMade CE -

Exieinal Pisssuie Insialid ]
[ M5 Installed

Figure 24 MS installed
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APPENDIX - Examples

Example: Running one CE separation

For testing the functions of the 7100 CE and Chromeleon 7.2, an instrument
method can be created. An example for equipment and method parameters can
be summarized as follows:

Capillary: Fused silica capillary 50 um ID, 48.5 cm total (40 cm effective),
ext. Light path (G1600-60232)

Electrolyte: 20 mM Borate (from 1Q-Kit: 5063-6514)
Home vials: 1 and 2 (filled with electrolyte solution)

Sample: 4-Hydroxyacetophenone solution 1 mmol/I (from 1Q-Kit: 5063-6514)

Dilute the sample 1:10 prior to run.

Voltage: +30 kV

Temperature: 25°C

Stop Time: 5min

Preconditioning: 180 s (from electrolyte vial 3 into waste vial)

Injection: line 1: 50 mbar for 10 s (from injection vial to outlet vial)
line 2: 50 mbar for 5 s (from inlet vial to outlet vial)

DAD: Signal: 200 nm (BW 5 nm)

Reference: 360 nm (BW 100 nm)
Peakwidth: >0.025 min (10 Hz)

DAD Timetable: 0.5 min Balance

Ensure that the Chromeleon Run Time is the same as the one defined
in the Stoptime of the CE/DAD method.

For the sequence table, only one line is needed and the created instrument method
has to be chosen.

While a separation is running, the selected channels (for example: Signal A,
Current,...) can be seen in the online plot.
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Ondine plot |Ac|vanced Reconfigure Modules | Audit Trail
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Figure 25 Online plot during the run

After the run, the injection time is shown in the line of the sequence table and the
Status of the run changes from Running to Finished. The resulting
electropherogram can be obtained in the Data screen by double-clicking on the
run.
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Fhmma;_neram
@ 1-TC11-step11#8 4-HAP CE_CassetteTemperature
& 2-TC11-stept1 %8 4-HAP CE_Current
& 3-TC11-stepii1#8 4-HAP CE_lInjectionPressure
i
0.0 7 5-TC11-step11 #8 [manually integrated] 4-HAP DAD_Signal_A
50.04
40.0+ f
5‘ _ .I
= i |
£ ] f
g 30.04 i |1 - 4-HAP - 2.651
o B i
o |
2004
1004 /
EI-[]_|II T T T T T T ol T T T T T T T T T T T 1
0.00 1.00 2.00 3.00 4.00 5.00
Time [min]
Integration Results
Mo,  [Peak Name Retention Time Area Height Relative Area Relative Height | CE Area
min mAL*min mAL % % mAL
1 4-HAP 2.691 0.470 28.072 100.00 100.00 0.175
Total: 0.470 28.072 100.00 100.00

Figure 26 Resulting electropherogram
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Example: Multiple Injections

For testing multiple injections in one sequence, the instrument method and the
experimental setup described in section Example: Running one CE separation on
page 29 can be used. See the sequence table and the overlay of the resulting
electropherograms (Figures 23 and 24 below).

171205-injection precision

Run Finished

|l Save (9)Studio < Print ~ [ Up | “=InsertRow - [gFill Down (JLock | “7 Filtering = Grouping | f; Custom Columns » + & Find Next +

# DAD_Signal_& » | Name Type Level Position ""};}'{A‘} Instrument Method | Processing Method Status Inject Time

1 3 4-HAP Unknown 20 1.0 | method0815 Basic Quantitative Finished 12512017 11:2812 A

2 3 4-HAP Unknown 20 1.0 ; method0815 Basic Quantitative Finished 12572017 113737 A

3 E 4-HAP Unknown 20 1.0 { method(815 Basic Quantitative Finished 12/5/2017 11:46:02 A

4 3 4-HAP Unknown 20 1.0 | method0815 Basic Quantitative Finished 12052017 11:54:28 AL

5 3 4-HAP Unknown 20 1.0 ; method0815 Basic Quantitative Finished 12572017 12:02:53 P..

6 E 4-HAP Unknown 20 1.0 | method0B815 Basic Quantitative Finished 12/572017 1211118 P

7 E 4-HAP Unknown 20 1.0 | method0815 Basic Quantitative Finished 12052017 12:19:44 P

8 E 4-HAP Unknown 20 1.0 | method(215 Basic Quantitative Finished 12/5/2017 12:28:09 P..

2] 3 4-HAP Unknown 20 1.0 i method0815 Basic Quantitative Finished 12/5i2017 123635 P

10 E 4-HAP Unknown 20 1.0 i method0815 Basic Quantitative Finished 12/5/2017 124459 P

1 E £-HAP Unknown 20 1.0 | method0815 Basic Quantitative Finished 12/5/2017 12:53:25 P..
12 E 4-HAP Unknown 20 1.0 | method0815 Basic Quantitative Finished 12/5i2017 1:01:50 PM

Click here to add a new injection
Figure 27 Sequence table for 12 injections
1-4-HAP - 3324
|-
I
] J
J
I
N it i
el Tt
J1
"

T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T 1
00 1.00 2.00 3.00 4.00 5.00 6.00 7.00 7.75

Figure 28 Overlay of 12 consecutive injections
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The set of twelve injections was used to calculate system precision. The peak
areas, migration times, peak heights and CE Areas were calculated using a
Chromeleon processing method and are summarized in the following figure.

Summary
Sequence Details
MName: 1?1205-injec1ﬂ>n precision Created On:  05/Dec/17 11:24:56"
Directory: h Created By: ChromtestPC1 Y
Data Vault: ChromeleonLbcal Updated On:  12/Dec/7 19:53:49"
No. of injections: 12 N Updated By:  ChromtestPC1 Y
By Component 4-HAP b
(™ Peak Ret.Time Area Height CE Area Rel.Area Peak Type
MName min mAU*min mAL mAL %
DAD Signal_A|DAD Signal A|DAD_Signal_A|DAD Signal A| DAD Signal A |DAD_Signal_A

4-HAP 4-HAP 4-HAP 4-HAP 4-HAP 4-HAP
1 4-HAP 3.358 0.650 30.733 0.194 100.00 BMB*
2 4-HAP 3.349 0.649 30.772 0.194 100.00 BMB*
3 4-HAP 3.349 0.648 30.823 0.193 100.00 BMB*
4 4-HAP 3.349 0.645 30.814 0.192 100.00 BMB*
5 4-HAP 3.348 0.646 30.897 0.193 100.00 BMB*
6 4-HAP 3.348 0.645 30.763 0.193 100.00 BMB*
7 4-HAP 3.344 0.644 30.882 0.152 100.00 BMB*
8 4-HAP 3.339 0.648 31.191 0.194 100.00 BMB*
9 4-HAP 3.338 0.642 30.852 0.152 100.00 BMB*
10 4-HAP 3.332 0.641 30.939 0.192 100.00 BMB*
11 4-HAP 3.327 0.642 31.024 0.193 100.00 BMB*
W2 4-HAP 3.324 0.639 30.855 0.192 100.00 BMmB*

Figure 29 Results

A good relative standard deviation (Excel: stdev.s) of 0.5 % for the areas and
around 0.3 % for the migration times and CE area were obtained. These

satisfactory values are achieved by a special self-regulating injection procedure,

which significantly improves the injection precision. For more information please
refer to the Agilent CE User Manual G7100-90000 Rev. B.
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APPENDIX - Examples

Example: Indirect Detection Using the Plating Bath Buffer

An instrument method can be created using the Plating Bath Buffer for testing the
indirect detection functions. The following reagents and parameters can be used:

Capillary:
Electrolyte:
Home vials:
Sample:
Voltage:
Temperature:

Stoptime:

Preconditioning:

Injection:

DAD channel A:

DAD channel B:

Timetable:

Fused silica capillary 50 ym ID, 80.5 cm total (72 cm effective) (G1600-62211)
Plating Bath Buffer (Agilent: 5064-8236)

1 and 2 (filled with electrolyte solution)

Suitable Plating Bath Mixture (laboratory made)

-30 kV

25°C

15 min

240 s (from electrolyte vial 3 into waste vial)

line 1:from injection vial to outlet vial: 50 mbar for 10 s
line 2: from inlet vial to outlet vial: 50 mbar for 5 s

Signal: 350 nm (BW 20 nm)
Reference: 275 nm (BW 10 nm)

Signal: 275 nm (BW 10 nm)R
Reference: 350 nm (BW 20 nm)
Peak width: >0.025 min (10 Hz)

2.0 min Balance

Comparing the reversed wavelength the peaks can be shown as positive or

negative peaks.

25.2+ T
i —— DAD_Signal_A
| —— DAD_Signal_B
20.04 —— CE_Current
| T
E
=
10.0 |
0.0 1F __"""_'":
-10.04 :
-20.0 E
] '9.59
i min
k= T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T T = 1
0.0 1.0 2.0 3.0 4.0 5.0 €.0 7.0 5.0 3.0 10.0|
Figure 30 Indirect detection online plot
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It is evident from the electropherogram in the Figure below that the selected
wavelength values result in positive peaks for the non-UV-absorbing analytes:
sulfate, malate, hypophosphite, phosphite and lactate. The nickel-complex has its
own UV- intensity and results in a negative peak. The figure also shows that the
integration and evaluation of the peak areas are possible for positive and negative
peaks in the same signal.

d 10.04 3 171030-TCO5 #2 [manually integrated] Plating mixture DAD_Signal_A A
3 - Hypophosphite - 5.003
2 - Malgie - 4.616
7.54
1-5Sulfate - 3.726 4 - Phosphite - 5.301
5.0
G- Lactate - 5724
= 254
=
=
=
s ooofr——— - S AWt
!

2
D
* o5

-5.0

754

15 - Nickel - 5.518
-10.0 T T T T T T 1
2.00 200 4.00 5.00 6.00 7.00 8.00
\ Time [min]
Integration Results
Mo, [Peak Name Retention Time Area Height Relative Area | Relative Height | CE Area
min mAU*min mAU % % mAU

1 Sulfate 3.726 0.275 6.211 19.44 15.23 0.074
2 Ialate 4.616 0.157 7.897 1.1 19.36 0.034
3 Hypophosphite 5.003 0.196 8.467 13.82 20.76 0.039
4 Phosphite 5.301 0.216 5.985 15.26 14.68 0.041
5 Nickel 5518 0.455 8416 32.08 20.64 0.082
] Lactate 5.724 0.117 3.806 8.28 9.33 0.021
Total: 1417 40.782 100.00 100.00
Figure 31 Integration and reporting of positive and negative peaks
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