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Software Warranty

Software Warranty

If, at any time during the period ending ninety (90) days after delivery of any
product to you, you report and document any error in any software provided with
such product and developed by LC Packings or any failure of any such software
substantially to conform to LC Packings software description that limits or
prevents use of the software by you, we will use reasonable efforts to correct
any such error or failure, will replace such software or will terminate your license
to use the software and refund the price of the related product. In connection
with any such termination and refund, you will return the related product to LC
Packings upon request.

The warranty will apply only to those portions of the software that were
developed by LC Packings and that incorporated all program corrections and
modifications, if any, delivered to you. It will not apply to any error or failure due
to machine error or to the misuse by or negligence of any person or entity other
than LC Packings or to any software, which is modified by any person, or entity
other than LC Packings.

All information in this manual is subject to change without notice and does not
represent a commitment on the part of LC Packings - A Dionex Company.

© May 2004, LC Packings, BV - A Dionex Company. All rights reserved.

No part of this manual may be reproduced or transmitted in any form or by any
means without the written permission of LC Packings, BV.

The following are Registered Trademarks of LC Packings - A Dionex Company:
Probot, uCarrier, UltiMate, UltiChrom, FAMOS, Thermos, Switchos , Acurate,
UZ-View, UV-Booster, FluoBoost, Pepmap, y-Dumper, u-Fluidics, Fusica, Nano
Series, Pico Series, y-Guard, y-Precolumn, Nano-Precolumn.

Dionex™ is a Trademark of Dionex Corporation.

Xcalibur® is a Registered Trademark of Thermo Electron Corporation.
Windows® is a Registered Trademark of Microsoft Corporation.

InstallShield® is a Registered Trademark of InstallShield Software Corporation.

Other product names or company names mentioned herein may be the
trademarks of their respective owners.

Printed in the Netherlands.
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CHAPTER 1

Introduction

1.1 Features of the Virtual Instrument Plug-ins for Xcalibur™

The LC Packings Virtual Instrument (VI) Plug-ins allows full control of all modules
of the LC Packings UltiMate™ System via Thermo Electron’s Xcalibur single-
platform mass spectrometer control software. The following modules are
supported by the VI Plug-ins:

o UltiMate or UltiMate Plus Capillary- and Nano HPLC System.

UltiMate or UltiMate Plus Dual Gradient Capillary- and Nano HPLC System.

FAMOS™ Well Plate Microautosampler.

FAMOS™ Carousel Microautosampler.

Switchos ™™ Advanced Microcolumn Switching Unit.

e Peak Parking Kit.
These specialized software modules have been designed to work with the
Windows® NT-based Xcalibur software package to provide a unique combination

of functionality, power and ease-of-use. They provide the following features:

e Single-point control of all instruments.

Fully automated.
e Full control of all instrument functions, including flow sensor support.
e Acquisition and display of high resolution UV data.

e Up to 4 different user-selectable wavelengths can be recorded
simultaneously.

e Monitoring separation column and trap column pressure.
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Introduction

1.2 System Requirements

The plug-ins provided with the CD “Virtual Instrument Plug-ins for Xcalibur V1.3 /
V1.4, Version 2.0, May 2004’ support all LC Packings UltiMate system
configurations. The instrument firmware versions and Xcalibur VI plug-in version
listed in TABLE 1-1 need to be installed to fully control the LC Packings UltiMate
HPLC System, the FAMOS Microautosampler and the Switchos Il Advanced
Microcolumn Switching Unit from the Xcalibur V1.4 or V1.3 software package.

TABLE 1-1 Required Instrument Firmware and Xcalibur VI Plug-in Requirements

Instrument Xcalibur VI Plug-in Firmware Requirements
Revision / Date

UltiMate™ / Micropump V6.00,

UltiMate™ Plus V 2.0 UV Detector V2.31,

Capillary- and Nano HPLC May 2004 Solvent Organizer: V1.00,

System or higher

UltiMate™ Dual Gradient / Micropump V6.00,

UltiMate™ Plus Dual Gradient | V 2.0 UV Detector V2.31,

Capillary- and Nano HPLC May 2004 Solvent Organizer: V1.00,

System or higher

FAMOS™ Well Plate V20 Well Plate V2.02,

FAMOS™ Carousel ) Carousel V1.14, or higher
. May 2004

Microautosampler

Switchos II™ V 2.0 Loading Pump V6.00,

Advanced Microcolumn Ma\} 2004 Switchos Il V1.00,

Switching Unit or higher

@ Note: The plug-in required for the UltiMate or UltiMate Plus Capillary- and Nano

HPLC system is different to the plug-in required for the UltiMate Dual Gradient or
UltiMate Plus Dual Gradient system. Please make sure to install the plug-in that is
appropriate for your UltiMate instrument configuration.

Note: The LC Packings Virtual Instrument Plug-ins will also function correctly
under Xcalibur version 1.2.

The LC Packings VI Plug-Ins for the Xcalibur software is designed for use with
the LC Packings UltiMate and UltiMate Plus Capillary- and Nano HPLC Systems.
When the LC Packings UltiMate system is mentioned, the reader should assume
that the material applies to both systems.

1-2

D985R3 User’s Manual Xcalibur VI Plug-ins




Introduction

1.3 About this Manual

@ Note: The LC Packings VI Plug-Ins for the Xcalibur software is designed for use
with the LC Packings UltiMate and UltiMate Plus Capillary- and Nano HPLC
Systems. When the LC Packings UltiMlate system is mentioned, the reader should
assume that the material applies to both systems.

The manual assumes that the user is familiar with the Xcalibur software package
and provides information about controlling the LC Packings UltiMate system, the
FAMOS Microautosampler and the Switchos Il from the Thermo Electron Xcalibur
software. For more information about how to use the Xcalibur software package
refer to the user’s manual provided with Xcalibur.
The manual is divided in 3 chapters:
e CHAPTER 1 - Introduction
- System Requirements (Section 1.2).
e CHAPTER 2 - Installation and Getting Started
- Electrical Connections (Section 2.2).
- Software Installation (Section 2.3).
- Instrument Configuration (Section 2.4).
- Instrument Setup (Section 2.5).
- Sequence Setup (Section 2.6).
- Displaying the UV Data and the Column Pressure Data (Section 2.7).
- ldentifying the Plug-In Version (Section 2.8).
e CHAPTER 3 Programming Examples for the UltiMate Dual Gradient
- Comprehensive 2-D Nano LC Setup (IEX/RP) (Section 3.2)
- Parallel Nano-LC (Section 3.3)
All information provided in this user’s manual refers to the plug-ins version 2.0

from May 2004 in conjunction with Xcalibur 1.4. Refer to Section 2.8 to identify
your plug-ins versions.
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CHAPTER 2

Installation and Getting Started

2.1 Overview

The instructions provided below are provided for installation of the LC Packings
VI-Plug-in for Xcalibur in conjunction with Thermo Electron’s Xcalibur™ V1.4 or
V1.3 software packages and the LC Packings UltiMate™ Capillary- and Nano
HPLC System, the UltiMate™ Dual Gradient Capillary- and Nano HPLC System,
the FAMOS Microautosampler and the Switchos Il Advanced Microcolumn
Switching Unit. In addition, instructions are provided to install the LC Packings
Peak Parking Kit as part of the UltiMate System in this environment.

Please refer to the User’s Manuals of the LC Packings instruments as well as the
documentation provided with Thermo Electron’s Xcalibur software package for
additional information.

Chapter 2 provides the following installation information:

e Electrical Connections (Section 2.2).

Software Installation (Section 2.3).

e Instrument Configuration (Section 2.4).
e Instrument Setup (Section 2.5).

e Sequence Setup (Section 2.6).

e Displaying the UV Data and the Column Pressure (Section 2.7).

@ Note: The plug-in required for the UltiMate or UltiMate Plus Capillary- and Nano
HPLC system is different to the plug-in required for the UltiMate Dual Gradient or
UltiMate Plus Dual Gradient system. Please make sure to install the plug-in that is
appropriate for your UltiMate instrument configuration.

For additional information about how to install the LC Packings VI-Plug-in for
Xcalibur in conjunction with Xcalibur™ V1.2, please refer also to Section 2.3.4
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Installation and Getting Started

2.2 Electrical Connections

2.2.1 RS-232 Communication Cables

2.2.1A UltiMate and Switchos

To control the modules of the UltiMate system and the Switchos Advanced
Microcolumn Switching Unit, RS-232 communication cables need to be installed.
Make certain that the RS-232 connectors of the system modules are connected
as described in the user’s manual provided with the instruments. Typical
configurations are presented in FIGURE 2-1 and FIGURE 2-2. The connections to
be made depend on the configuration of your system (e.g. if the flow sensor is
not installed, the corresponding connection is missing).

FIGURE 2-1 shows the RS-232 connections of an UltiMate system and a
Switchos Il (UV Detector installed, no flow sensor installed).

UltiMate T =
Switchos Il
o o a | 160069
OB ] E
A= =
u 4 b = b 160070
U o
. c/d 160071
o O d
OO B——- ) O d]
= b 0
9 . U o
c = PC COM port X (SW Il Valve Control)
a » PC COM port Y (Solvent Organizer)
~>S——p PC COM port Z (ULT/SWII Network)

FIGURE 2-1 PC Connections of the UltiMate System (without Flow Sensor) and Switchos

FIGURE 2-2 shows the RS-232 connections of an UltiMate Dual Gradient system
in conjunction with a Switchos Il (2 flow sensors installed).

UltiMate DG Switchos Il o o
om
a 160069
o =
O 0o+ ouvp —
D .
= (option) [
C— . b 160070
U ol | § ]\ Ny T T b
v o
o d c/d | 160071
0 Q d
O gl H
A = ° to PC COM ports
o . U ——p - Switchos Il Valve Control
H » - Solvent Organizer 1
—- Flow Sensor 1 (option)
» - Solvent Organizer 2
- Flow Sensor 2 (option)
a a
L\ » - Gradient Pump 1/Switchos 1l/ UVD Network

- Gradient Pump 2 Network

FIGURE 2-2 PC Connections of the UltiMate Dual Gradient System (with Flow Sensors) and
Switchos

2-2
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Installation and Getting Started

2.21B FAMOS

Connect the FAMOS (if available in your configuration) to a free COM port of the
PC using the FAMOS communication cable supplied with the instrument.

2.2.2 Connecting the START Signal

To start a run sequence, UltiMate Micropump(s), the UltiMate UV Detector (if
included) and the Switchos Il Loading Pump (if included) needs a start pulse. This
is normally generated by the FAMOS Microautosampler (‘Start Instrument’).
Depending on the system configuration either the MARKERS output or the
AUXILIARIES output is used.

When installing the instruments in conjunction with the LC Packings Peak Parking
Kit, the start signal of the FAMOS must be decoupled during the run sequence
from the START input of the Micropump to assure proper control by the Peak
Parking ‘Freeze-and-Resume’ signal. In most configurations, the START signal is
also used to start the MS data acquisition.

cauTioN Caution: Make certain to connect the GROUND pins of all instruments together
(e.g. the ground pin of the UltiMate UV Detector to the ground pin of the
Micropump and to the ground pin of the Switchos Il Loading Pump).

The following sections show the setup of typical instrument configurations.

2.2.2A UltiMate and FAMOS

The run sequence is started via the Inject Marker contact closure of the
MARKERS output of the FAMOS Microautosampler.

To start a run sequence, connect the START inputs of the UltiMate Micropump,
the UltiMate UV Detector to the P4 MARKERS output of the FAMOS
Microautosampler as presented in FIGURE 2-3.

@ || STARTIN E
[[e ]|smrrour UltiMate and FAMOS
— GROUND
% START Signal Setup using the MARKERS
i output of the FAMOS Microautosampler.
[ ]|errorin UttiMate P P
Micropump
E ERROR OUT
E GROUND
[[@ ]| Pressure
(@ ]| crounp
[Le ]|Autozero E ﬂ
€ { @ ||smrTIN =
[[@ ]|smarTour UltiMate FAMOS
¢— 4 o ||croun UV Detector Microautosampler
= P4 MARKERS
El 0000000 0Q
[o ][oa2 1ooooooogo
[[@ ]|cround
MS Trigger
Inject Marker: Pin 1 / Pin 2 Input

FIGURE 2-3 START Signal Setup — UltiMate and FAMOS
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2.2.2B UltiMate, FAMOS and Switchos Il

When using the Switchos Il for sample preparation the run sequence is started
from the AUX 4 contact closure of the AUXILIARIES output of the FAMOS
Microautosampler. This allows for a delayed start (e.g. after a pre-concentration
step)

To start a run sequence, connect the START inputs of the UltiMate Micropump
and the UltiMate UV Detector, the Switchos Il to the P5 AUXILIARIES output of
the FAMOS Microautosampler as presented in FIGURE 2-4.

Lo =] UltiMate, FAMOS and Switchos Il
[@ ]|smrrour
——+ © || GROUND O] START Signal Setup using the AUXILIARIES
El output of the FAMOS Microautosampler
[@ ]| erroRIN UIFlMate
Micropump
E ERROR OUT
E GROUND
[ (@ ]| Pressure
[[@ ]| erounn
=] Sl [ —
[@ ]| smarrour
[e ]| Autozero E\ — o ]| Ground ©
' © |[sTARTIN =9
E START OUT UltiMate FAMOS El ERRORIN Switchos Il
i Loading Pump
"_"'lzl GROUND UV Detector Microautosampler (o || ereorou
= P5 AUXILIARIES [[@ ]| GrounD
El 00000000
[o]|ema O1 OOOOOOOQO [[@ ]| Pressure
['@ ]|erounn [@ ]| srouo
dh MS Tri
. o . rigger
AUX4: Pin 10/ Pin11 Input

FIGURE 2-4 START Signal Setup - UltiMate, FAMOS and Switchos Il

2.2.2C UltiMate Dual Gradient, FAMOS and Switchos Il

To start a run sequence, connect the START inputs of the two UltiMate Gradient
Pumps, the UltiMate UV Detector (if present) and the Switchos Il to the P5
AUXILIARIES output of the FAMOS Microautosampler as presented in

FIGURE 2-5.

@ ]| STARTIN E UltiMate Dual Gradient, FAMOS and Switchos Il
[@ ]|smrour
START Signal Setup using the AUXILIARIES output of the
— GROUND
-‘% FAMOS Microautosampler
[@ ]| ErroRIN UItiMate
Gradient
II' ERROR OUT Pump 1
GROUND
El E UltiMate
El UV Detector
[[@ ]| Pressure Jﬂ (option)
[@ ]| crounn
£ ® || STARTIN E — c ® || STARTIN E|
[@ ]| smrrour [® ||smrrour
¢— o || GRoud © K p— o || GRoUD
[o || errorin UltiMate FAVIOS E@ oy Switchos I
Gradient Microautosampler Loading Pump
[@ ]|ERROROUT B o P [e || Errorour
[(@ ]| erounp PS5 AUXILIARIES [o ]| srouo
O 00000000
[Lo ]| pressure N\0©000000/ [(o ]| Pressure
[(@ ]| erounp [e | crouo
M — )
AUX4: Pin 10 / Pin11 msu?'gge'

FIGURE 2-5 START Signal Setup — UltiMate Dual Gradient, FAMOS and Switchos Il

2-4
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Installation and Getting Started

2.2.2D UltiMate, FAMOS, Switchos Il and Peak Parking Kit

When the UltiMate System is installed in conjunction with the Peak Parking Kit,
the START input of the UltiMate Micropump needs to be decoupled from the
start signal of the FAMOS after the gradient start.

Note: The Peak Parking Kit can not be configured in conjunction with the
UltiMate Dual Gradient version.

To decouple the START signal, use the EVENTS8 relay output of the UltiMate
Micropump as presented in FIGURE 2-6.

EVENTS REMOTE E REMOTE E REMOTE E
[po || starTiN [[@ ]| Autozero Jﬂ b || starRTIN n

O3 =

[[@ ]| starTout Eod [po || stARTIN [[@ || starTour kol

[e] ] po || GROUD  UttiMate [@ ||smrrour  uttiMate po | RO Switchos I
El — Micropump n GROUND UV Detector Loading Pump
po | -
e ]
[ fal Vsl Vel >
Freeze-and-Resume Signal 1 \l 1 START Signal from FAMOS

FIGURE 2-6 START Input Setup - Installation including the Peak Parking Kit

The relay contact of EVENTS8 needs to be closed before the gradient is started.
Immediately after the start, EVENT8 should open. The control module of the
Peak Parking Kit can then control the START input of the Micropump (freeze and
resume the gradient) without interfering with the other instruments.

Note: Do not connect the ‘Freeze-and-Resume Signal’ of the Peak Parking Kit
directly to the UltiMate UV Detector. This may lead to an incorrect display of the
current run time.

Note: Instead of using the EVENTS8 output of the UltiMate Micropump, any other
available relay output can be used (e.g. EVENT1 of the UltiMate UV Detector).

2.2.3 Controlling the Switchos Il Valves

The switching valves (Valve A and B) and the Solvent Selection Valve of the
Switchos Il Advanced Microcolumn Switching Unit are controlled by the EVENT
outputs of the Switchos Il Loading Pump.

Connect the INPUTS connector of the Switchos Il to the EVENTS outputs of the
Loading Pump using the cable provided with the instrument (FIGURE 2-7).

Switchos Il
Loading Pump

EVENT3 Pump Switchos Il
GROUND Ej—: EVENT3 Valve A
EVENT6 Valve B

Z EVENT?7 SSV
EVENT6 EVENTS8 n/a
GROUND — ;(

L Switchos Il

(INPUTS)
= B/

EVENT7{

EVENTS{

FIGURE 2-7 Switchos Il Control Cable

Note: The Valves of the Switchos Il Advanced Microcolumn Switching Unit (e.g.
SSV, Valve A and Valve B) are controlled by the Switchos Il Loading Pump.
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Installation and Getting Started

2.3 Software Installation

Since there are two different plug-ins to control different instrument
configurations, the first step of the software installation procedure is to identify
your instrument configuration.

An install wizard will guide through the installation procedure. Carefully read the
instructions in the various windows that appear during the installation process

and take the appropriate actions. In most cases this will be to choose the Next
button.

e Follow the instructions provided in Section 2.3.1, if your system
configuration includes a single gradient UltiMate or UltiMate Plus system.

e Follow the instructions provided in Section 2.3.2, if your configuration

system includes an UltiMate Dual Gradient or UltiMate Plus Dual Gradient
system.

2.3.1 Single Gradient UltiMate based System

To install the VI Plug-in for Xcalibur for UltiMate control, proceed as follows:

a) Insert the CD ROM that is provided in the CD drive of your PC.

b) Identify the folder ‘UltiMate Setup Files’ and double click the Setup.exe file.

c) Click Next to open the ‘Choose Destination Location” box (FIGURE 2-8).

W1 Plug-in for the Ultimate - InstallShield Wizard il
Choose Destination Location E i
Selectfolder where setup will install files I F- -

G Install %| Plug-in for the Ultimate ta:

DAL C Packingsi¥I Plug-in for the Ulimate

InstallZhield

<Back | DNed> | Cancel

FIGURE 2-8 The Choose Destination Location Box

d) The setup program suggests ‘X:\program files\LC Packings\...” as the default
installation subdirectory. ‘X’ represents the letter of the drive where
Windows® is installed. The user may change this to any valid path.

e) Click Next to open the ‘Select Component’ box. Check the instruments that
are present in your instrument configuration (FIGURE 2-9).
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Installation and Getting Started

V1 Plug-in for the Ultimate - InstallShield Wizard x|

Select Components ‘
(.

Selectthe components setup will install.

Selectthe compaonents you want ta install, and deselectthe companents you do notwant to install.

Ultitdate - Description
Switchos |l

2.06 MB of space reguired on the D drive
10972.79 MB of space available on the D drive
InstallShield

< Back MNext > I Cancel

FIGURE 2-9 The Select Components Box for the UltiMate Components
f) Click Next to open the ‘InstallShield Wizard Complete’ window and then

choose Install to complete the installation. Click Back if you want to change
a setting.

2.3.2 UltiMate Dual Gradient based System

To install the VI Plug-in for Xcalibur for UltiMate Dual Gradient control, proceed
as follows:

a) Insert the CD ROM that is provided in the CD drive of your PC.

b) Identify the folder ‘UltiMate DUAL GRADIENT Setup Files’ and double click
the Setup.exe file.

c) Follow the steps c) — e) as described in Section 2.3.1 to present the ‘Select
Component’ box (FIGURE 2-10)

V1 Plug-in for the UltiMate Dual Gradient - InstallShield Wizard il

Select Components ‘ i
-

Selectthe components setug will install

Select the components you want to install. and deselectthe components wou do notwant to install

¥ Switchas Il r Description

FARMOS WellPlate
- sel
v Ultitate Dual Gradient
- Online Helpfiles

2.08 ME of space required an the D drive
10970.71 MB ot space awvailable on the D drive
InstallShield

< Back Mext > I Cancel

FIGURE 2-10 The Select Components Box for the UltiMate Dual Gradient Components
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d) Check the instruments that are present in your instrument configuration
(FIGURE 2-10).

e) Click Next to open the ‘InstallShield Wizard Complete’ window and then
choose Install to complete the installation. Click Back if you want to change
a setting.

2.3.3 Modify, Reinstall or Uninstall the VI Plug-Ins

During the installation procedure, the installation program checks if already a
copy of the LC Packings Plug-Ins are installed on your computer. Then setup
procedure will open the Setup Maintenance Program screen automatically.

W1 Plug-in for the UltiMate Dual Gradient - InstallShield Wizarc x|
Welcome &‘&
Modity. repair. or remowve the program. I -

Welcome to the Wl Plug-in for the Ultiate Dual Gradient Setup aintenance program. This program
lets you modify the current installation. Click one of the options below.

@b

@ Select new prograrm components to add or select currently installed components
1o remowve.

" Repair
@ Reinstall all program compaonents installed by the previous setup.

 Bemove

@ Remove all installed components.

InstallShield

< Back | MNewt > I Cancel

FIGURE 2-11 The Setup Maintenance Program Window

a) Check the appropriate box (e.g. if you want to install the plug-in for the
UltiMate Dual Gradient system, you need to ‘Remove’ the plug-in for the
single gradient version first).

b) To continue installation, check the ‘Modify’ option and choose the Next
button.

c) The installation window will appear.

e Follow the instructions provided in Section 2.3.1, if your system
configuration includes a single gradient UltiMate or UltiMate Plus system.

e Follow the instructions provided in Section 2.3.2, if your configuration
system includes an UltiMate Dual Gradient or UltiMate Plus Dual Gradient
system.

2-8
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2.34 Installation in Conjunction with Xcalibur V1.2

When installing the plug-in in conjunction with Xcalibur V1.2, it is necessary to
add a few important files manually to the original Xcalibur V1.2 installation.
These files are located in the folder Virtual Instruments on the LC Packings

VI Plug-Ins CDROM that is provided.

To add the Virtual Instrument files to the original Xcalibur path:

a) Identify the files ‘VIRawfile.dll’, ‘“VIRawfileX.dll" and ‘VIRawfileReg.bat’ in the
Virtual Instruments folder on the CDROM that is provided.

b) Copy all three files to the to the folder X:\Xcalibur\System\Programs (X
represents the letter of the drive where the Xcalibur software is installed).

c) Double click on the ‘VIRawfileReg.bat’ file. A dialog box with the registration
information appears (FIGURE 2-12).

RegSyriz x|

@ DlIR.egisterServer in Fiixcaliburisyskemiprogramsivirawfile, dll succeeded.,

FIGURE 2-12 The Registration Information Dialog Box

d) Confirm the message with OK. The dialog box disappears and the installation
is completed.

@ Note: If the registration fails, it may be necessary to edit the batch file
(VIRawfileReg.bat) and change the drive letter from the default ‘C:" to the drive
that you are using on your particular system.

@ IMPORTANT NOTE: Do not use the ‘VIRawfile.dll’ and ‘VIRawfileX.dll’ file of
Xcalibur V1.2 together with Xcalibur V1.4 or V1.3 or vice versa (e.g. copying the
files from the CD ROM into the Xcalibur V1.4 or V1.3 original installation path)!
Although the names are identical the files are different in the two versions!
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2.4 Instrument Configuration

The next step of the installation procedure is to select and configure the
instruments to be controlled. As with the installation, the configuration procedure
depends on the current system configuration. After the selection of the
instruments to be controlled (Section 2.4.1):

e Follow the instructions provided in Section 2.4.2 if your system
configuration includes a single gradient UltiMate or UltiMate Plus system.

e Follow the instructions provided in Section 2.4.3 if your system
configuration includes an UltiMate or UltiMate Plus Dual Gradient system.

241 Selecting the Instruments to be controlled
To select the instruments to be controlled:
a) Click the desktop icon /nstrument Configuration to present the Instrument

Configuration window (FIGURE 2-13). Additional instruments may appear in
this window, depending on your specific installation.

ment.
Configuration

& Instrument Configuration il

Device Types:

All hd

Awailable Devices: Configured Devices:

E FAMOS Carousal

Ll FAMOS YWell Plate

Switchos |l

Ultikdate DG

Add >> | << Remove | Canfigure
Done I Help |

FIGURE 2-13 The Instrument Configuration Window

b) Choose an instrument in the left panel and press the Add> > button. Repeat
this process for each instrument you want to be controlled by Xcalibur.

c) Once you have finished the selection of the required instruments, the
window will look similar to FIGURE 2-14.
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I Instrument Configuration x|

Device Types:

All hd

Awailable Devices: Configured Devices:

E FAMOS Carousal

FAMOS Well Flate

FAMOS \Well Plate

Switchas |l

Switchos |l Ultittate DG

Ultikate DG

Add >> | << Remove | Canfigure
Done I Help |

FIGURE 2-14 The Instrument Configuration Window — 3 Instruments selected

@ Note: Use either the Well Plate or the Carousel version of the FAMOS
Microautosampler, but not both.

d) The next step is the configuration of the instruments as described in the
following sections. To configure the components, either double click on an
instrument in the right panel or just select the instrument by a single click
and then choose the Configure button in the Instrument Configuration
Window (FIGURE 2-14).

e) After all instruments have been configured, choose the Done button.

2.4.2 Configuration of the UltiMate System

2.4.2 A The UltiMate Micropump

To configure the UltiMate Micropump, choose the Pump tab (FIGURE 2-15).

UltiMate configuration |

etector I Solvent Organizer I

— Pump Configuration

Mame: IUItiMate purnp Serial number: |54B49
Serialgortl COmM1 'l Pressure Units: Ibar 'l
Head: IMicro 'l

Max. Head pressure: 40000 bar gdd.lnfo...l

Version ... I

QK. I Cancel Apply

FIGURE 2-15 The UltiMate Micropump Configuration Window

a) Select the ‘Serial port’ by which the UltiMate System is controlled.
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b) Enter the ‘Serial Number’ of the Micropump (which can be found by selecting
the appropriate screen of the GLP menu of the pump).

c) Choose the ‘Pressure Units’ and select the Micro option from the ‘Head’
menu.

2.4.2B

The UltiMate UV Detector

To configure the UltiMate UV Detector (if included in the configuration), choose
the Detector tab (FIGURE 2-16).

x
Purnp ;1 olvent Organizer I
— Detectar Configuration
Mame; IUItiMate detector Sernial Mumber: |55228
Serial port: ICDM‘I vI ‘-fuiz Units: mal
r— Flow Cell
LCell Type: IE.-’-\F' 451l 'I Serial |2?EID
r— Options
[~ Ewclude from configuration gdd.lnfo...l
‘ersion ... |
ak. I Cancel | ASpply |

FIGURE 2-16 The UltiMate UV Detector Configuration Window

d) Enter the ‘Serial Number’ of the UV Detector (which can be found by
selecting the appropriate screen of the GLP menu of the detector).

e) Select the ‘Y-Axis Units’, ‘Cell type’ and enter the serial number of the flow

cell.

24.2C

The UltiMate Solvent Organizer and Flow Sensor

To configure the UltiMate Solvent Organizer and the flow sensor (if included),
choose the Solvent Organizer tab (FIGURE 2-17).

UltiMate configuration

Pump | Detector  Solvent Organizer |

r— Communication

X

Serial part: COmM2 j
r— Calibratar
Calibrator Type:
r Flows Senzor
Serial port: COM3 L: <
aK I Cancel Apply |

Select ‘None’ if no flow
sensor is installed.

FIGURE 2-17 The UltiMate Solvent Organizer Configuration Window

D985R3
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f) Select the ‘Serial port’ by which the UltiMate Solvent Organizer is controlled.

g) Select the ‘Calibrator Type’.
h) Select the ‘Serial port’ to which the flow sensor is connected (if included).

@ Note: The ‘Calibrator Type’ will determine the ‘Inner Diameter’ of the column in
the column parameter setup window (Section 2.5.1 C). If you want to use
columns of different diameters, make sure that the calibrator setting is changed
as appropriate.
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2.4.3 Configuration of the UltiMate Dual Gradient System

2.4.3 A The UltiMate Gradient Pumps

To configure the UltiMate Gradient Pump 1 (upper pump) and the Gradient
Pump 2 (lower pump), choose the Pump tab (FIGURE 2-18).

DGU configuration il

Purng 1 |Sulvent0rgamzer1 | Fump 2| SUIVEHtOrgamzerEl Detedurl

—Pump Configuration

Blame: IDGUPump1 Serial number. (604539
Serial port: ICOM1 | Pressure Units; |bar VI

Head IMicro hd
Iex. Head pressure: 400.0 bar Addinfo |

Wersion |

Ok I Cancel Aaply

FIGURE 2-18 The UltiMate Pump1 Configuration Window

a) Select the ‘Serial port’ by which the UltiMate Gradient Pump 1 is controlled.
The same communication port controls Switchos Il Loading Pump (if
included) and the UV Detector (if included).

b) Enter the ‘Serial Number’ of the Gradient Pump 1 (which can be found by
selecting the appropriate screen of the GLP menu of the pump).

c) Choose the ‘Pressure Units’ and select the Micro option from the ‘Head’
menu.

d) Repeat steps a) to c) for Gradient Pump 2 (FIGURE 2-19).

DGU configuration x|

Pump 1 | Solvent Organizer 1 Pump 2 |SU\VentOrganizer2| Detec:lcurl

—Pump Configuration

Marre: IDGU Fump 2 Setial number, |604575|
Serial port: ICOMB ¥ | Pressure Linits: |bar 'I

Head IMich i
bax Head pressure: A00.0 bar Add Info

OK I Cancel Apaly

FIGURE 2-19 The UltiMate Pump 2 Configuration Window

D985R3 User’s Manual Xcalibur VI Plug-ins



Installation and Getting Started

24.38B The UltiMate Solvent Organizers and Flow Sensors

To configure the UltiMate Solvent Organizer 1 and the flow sensor 1 (if
included), choose the Solvent Organizer1 tabs (FIGURE 2-20).

DGU configuration il

Pump 1 Solvent Organizer 1 |Pump 2 | Solvent Organizer 2 | Detectorl

—Communication

Sefial port Jcome =]

— Calibratar

Calibrator Type: RN

—Flow Sensar

' - | < 1 ’
Serial port COM hd ) Select ‘None’ if no flow
sensor is installed.

oK I Cancel Aty |

FIGURE 2-20 The UltiMate Solvent Organizer Configuration Window

a) Select the ‘Serial port’ by which the UltiMate Solvent Organizer 1 is
controlled.

b) Select the ‘Calibrator Type’ that is installed in your system.
c) Select the ‘Serial port’ to which the flow sensor is connected (if included).

d) Repeat steps a) — c) for Solvent Organizer 2 and flow sensor 2 (if included).
The calibrator type must be the same type than selected in step b).

@ Note: The ‘Calibrator Type’ will determine the ‘Inner Diameter’ of the column in
the column parameter setup window (Section 2.5.1 C). If you want to use
columns of different diameters, make sure that the calibrator setting is changed
as appropriate.

24.3C The UltiMate UV Detector

The UV Detector is not part of the UltiMate Dual Gradient system. However, a
standalone instrument can be added to the configuration.

To configure the UltiMate UV Detector (if included in the configuration), choose
the Detector tab (FIGURE 2-21).
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DGU configuration il

Purmp 1 | Sohvent Organizer 1 | Purmp 2| Salvent Organizer2 Detector |

— Detector Configuration
Mame: IUItiMate detectar Setial Mumber: IEESBB

Serial port: ICOM1 Vl S5 LUnits: Al h

— Flow Cell

Cell Type: ICAP45 nl vl Serial Mumber: |D4351

— Options

[~ Exclude from configuration; Add Info.. |

Wersion ... |

OK. | Cancel | Al |

FIGURE 2-21 The UltiMate UV Detector Configuration Window

a) Enter the ‘Serial Number’ of the UV Detector (which can be found by
selecting the appropriate screen of the GLP menu of the detector).

b) Select the ‘Y-Axis Units’, ‘Cell type’ and enter the serial number of the flow

cell.

If you do not intend to use the UV Detector in a particular method but if you
don’t want to remove the instrument permanently from the instrument
configuration (e.g. unplug the communication cables), check the ‘Exclude from
configuration’ box in the ‘Options’ area (FIGURE 2-21). If desired, you can also
switch off the Deuterium lamp in the Instrument Setup (2.5.1 B).
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2.4.4  Configuration of the FAMOS Well Plate Microautosampler

To configure the FAMOS Well Plate Microautosampler, select the instrument as
discussed in Section 2.4. The FAMOS Well Plate configuration window will
appear (FIGURE 2-22).

FAMOS Well Plate Configuration x|

— Communicaion————————
s FamMOS Loop wolurne: [ul): |1 oK |
Device ID: 21 = Tubing wolume [ul): |2.4 Cancel |

Serial ot |COM3 7] | 2¥inge vokume i [25 |
— Options "Autosampler Type- Add Infa... |

I Column Switching Option " Corwentiohal % Micro
Vergian ... |

FIGURE 2-22 The FAMOS Well Plate Configuration Window

a) Select the ‘Serial port’ by which the FAMOS is controlled. The ‘Device ID’ of
the FAMOS Well Plate Microautosampler is ‘21’ and the ‘Device ID of the
FAMOS Carousel it is '20".

b) Select the ‘Loop volume’, the ‘Tubing volume’ and the ‘Autosampler type’
according to your specific setup. If you wish to inject sample volumes from
0.01 to 10 pL choose the Micro option. The range of the Conventional option
is 0.1 to 1000 pL.

@ Note: Select the ‘Column switching’ option only if a column switching valve is
installed in your FAMOS (right side of the FAMOS Microautosampler).

c) Choose the Tray... button to open the tray configuration window

(FIGURE 2-23).

x
Plate type: 48 vialz 1 2 3 + g 5 7 3
00000000
Plate process order: [Fows |
First trpanspurl vial: m ’ @ @ @ @ @
i — (OPOOOEO®
Reagentivid.  [Wo x| @ @ @ @
T 00000000
Fleagent D vial: m P

Commit | [k | cacel |

FIGURE 2-23 The Tray Configuration Window

d) Configure the tray parameter according to your specific needs and choose
the Commit button to store your tray configuration.

caution Caution: The 4 extra vial positions in the FAMOS Well Plate can only be used
once (e.g. if the ‘First transport vial’ is set to ‘1’ then ‘Reagent A vial" must be
set to ‘no’, etc). Failure to do this may lead to unpredictable behavior of the
FAMOS Microautosampler and may damage the needle!
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2.4.5 Configuration of the Switchos Il

To configure the Switchos I, select the instrument as discussed in Section 2.4.
The Switchos Il configuration window will appear (FIGURE 2-24).

Switchos 11 Configuration x|

Communication:

Marme: ISwitchos alve type: |1D—1 vl

Serial number: |910838?8 Fressure Units: Ibar vl
Serial port: I I

s COMIT hd Add. info ... | Wersion ... |

Cancel |

FIGURE 2-24 The Switchos Il Configuration Window

a) Enter the ‘Serial Number’ of the Loading Pump (which can be found by
selecting the appropriate screen of the GLP menu of the pump).

Note: The ‘Serial’ number of the Switchos Il must always have the format
‘910nnnnn’, where ‘nnnnn’ represents the original serial number, which can be
found on the back panel of the instrument. The ‘Serial port’ is defined in the
UltiMate System configuration.

b) Select the ‘Valve type’ which is installed on the Switchos Il (e.g. select
‘10-1" in case 10-port valves are installed and ‘6-1’ in case of 6-port valves).

c) Select the ‘Pressure Units’ used to display the trap column pressure.
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2.5 Instrument Setup

The working conditions of the instruments (e.g. gradient time table, injection
method, defining the wavelength) will be defined in the Instrument Setup
window.

To access the Instrument Setup window:

a) Activate the Xcalibur software by double clicking the Xcalibur icon. The
Xcalibur Home Page will be presented (FIGURE 2-25).

Ve Tooh GoTo Hep
15 »lujn) 2]

st | |

= P Harages
Aegirq
B T e p——
Sangle

Setup

Resul

Punime 2015 @, 0. b
Flow bt 020 ng

Pres. Coriol bt 15400 Cil

AX  BX X DX

PagotosPl & B 0 0 hual

Drtrcton Stabn

P -] (] (] o
Senal A1) QL0047 00002 00000 0.0000

Dighur 3
Inatalation date 1 2p 200

Fo Help, posia F1 0] A [EHE

FIGURE 2-25 The Xcalibur Home Page

b) Click the Instrument Setup icon. If your system includes a single gradient
UltiMate system, the Instrument Setup window presented in FIGURE 2-26
will appear. FIGURE 2-27 presents the Dual Gradient setup.

E Unbenannt - Instrument 5etup [- O]
File  UliMate Help

Dl=E| & x|2|

| Pump |Detector| Columnl DigitalDutsI Oven I

Gradient Table Gradient Profile

= Flow A B

=it ate cpliming| ) | %)
400| 95 5
400 40| &0
400 95 5
400 95 5
400} 400 0

FAMOS Well

Plate

|Legend —A —B

Switchos [| — Control Pressure limits, bar

Min. Pressure: IU hax Pressure |4UU

Peak Parking setup ...

¥ Eave pressure profils

Ready WOT SAVED 4

FIGURE 2-26 The Instrument Setup Window of the UltiMate System
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5 UDG_20_injection - Instrument Setup =] i‘
Ele UtiMate DG Help
n=8| 8 x|2
s
= [Utfivate DG Purp T | Coluran 1| Gven | Utivate DG Purnp 2 | Calumn 2 | Digitel Outs | Detectar
Gradient Table Gradient Prafile
UltiMate DG Time | Flow A B o} D
(min) [(ulfminy | (%] | (%) | (%) | (%)
1 000 030 100 1} 1} 1} a0 \
2 » 2000¢ 030 100 1} 1} 1} 7o \
3 3500 030 40 B0 1} 1}
I 4 3510 030 10 90 1} 1}
FAMOS Well 5 4000[ 030 0] @0 i i 50
e B |40 om0 o o o o "
7 B0.00| 030 100 0 0 0 -
E 100 10| o o ¢ " /
L 1 /
Switchos Il wo w04 wo  alo soo
Legend: —A  —B  —C o
i Contral Pressure limits, bar
Min. Pressure: 0 Max. Pressure: 400
[ Save pressure profile

Repeat gradient |1 3: fimes

Ready 4

FIGURE 2-27 The Instrument Setup Window of the UltiMate Dual Gradient

c) Continue with the next setup step or quit the setup by saving your method
using the SaveAs command from the File menu.

@ Note: When using a mass spectrometer, this instrument will also be displayed in
the left bar of the Instrument Setup window.

d) The setup of the single gradient version is different from the dual gradient
version:

e Follow the instructions provided in Section 2.5.1 if your system
configuration includes a single gradient UltiMate or UltiMate Plus system.

e Follow the instructions provided in Section 2.5.2 if your system
configuration includes an UltiMate Dual Gradient or an UltiMate Plus Dual
Gradient system.
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2.5.1 Setting up the UltiMate System

Open the Instrument Setup window as described in Section 2.5. Follow the
instructions provided in following sections, once you have setup all instruments,
save your method under any suitable name.

251A Setting up the UltiMate Micropump

To set up the UltiMate Micropump:

a) Choose the Pump tab in the Instrument Setup window to display the pump
setup window (FIGURE 2-26).

b) Create your gradient by filling out the timetable.

c) To enable storage of the column pressure, check the 'Save pressure profile'
box.

Note: The ‘Save pressure profile’ option is a useful diagnostic tool. If this option
stays unchecked, the pressure profile cannot be recorded!

d) Continue with the next setup step or quit the setup by saving your method.

25.1B Setting up the UltiMate UV Detector

To set up the UltiMate UV Detector:

a) Choose the Detector tab in the Instrument Setup window to display the
detector setup window (FIGURE 2-28).

[ dirinjection¥3B_meth - Instrument Setup [_ O] =]
File  UliMate Help

D=l & x]9]

1| Column | Diaitel Outs | Dven |

Time constant [20 =] Sec Samplingate 1 | He

4 Suitable for minimum peak wicth at base  0.333 Min 1
Ultiate

Fun Time: 60 Min  Acquisiion Delay: [0 Min

" (il e I o . [+ Switch larmp off on startup:

Time | Wawe- | Wave-
fmin_| lenathl | lenath?

p| 000 214 280

FAMDS el !
Flate 2 £0.00 214 280
E

254 254

Switchos 11

FIGURE 2-28 The UV Detector Setup Window

b) Fill out the detector parameters (e.g. Time constant, Sampling rate, Run
Time, etc.). The checkboxes ‘UV #1, #2, #3, #4' determine how many
channels are used to collect data, the appropriate number of ‘Wavelength #n’
columns are represented in the detector timetable. If the detector is not used
(temporarily), uncheck all ‘UV #n’ boxes and check the ‘Switch off the on
startup) box (item 1, FIGURE 2-28).

c) Right clicking on a column causes a popup menu to appear. Use this menu to
insert lines, delete lines or to fill out entire columns with the same value.

d) Continue with the next setup step or quit the setup by saving your method.
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25.1C Setting up the Column Parameters

To set up the column parameters:

a) Choose the Column tab in the Instrument Setup window to display the
column setup window (FIGURE 2-29).

Euntitled - Instrument Setup

File UlkMate Help

Ll=al 8| x|

Pump | Detector  Column |DigitaIDuts| Oven |

r Colurmn Configuration

Inner Diameter, um: 75 Calibrator Type: INAN-?S 'l

LItk ate Column Length, cm: |15 -

Stationary Phase: C12, 3pm, 1004 'l
Min. Pressure, bar: |0

May. Pressure, bar: | 200

FAMOS wel CRP Value: B30 Setup...

Plate .
Calibrate CRP: IBafore the First Sample of Each Sequence j

Switchosz |

FIGURE 2-29 The Column Parameters Setup Window
b) Enter the column parameters (e.g. length, stationary phase).

Note: The column diameter is automatically set in conjunction with the calibrator
setting during the Instrument Configuration step (Section 2.4). When columns of
different diameters are used, they must be defined via the calibrator setting in the
Instrument Configuration step (Section 2.4).

c) Enter the values for ‘Min. Pressure’ and ‘Max. Pressure’. A minimum
pressure greater than O bar assures that the system will shut down if either a
solvent bottle is empty or if a considerable leak occurs.

The Column Resistance Parameter (CRP) is used to ascertain the correct flow
rate through the column, based on the flow rate of the gradient pump and the
split ratio defined by the calibrator and the column.

d) For manual flow correction, press the Setup... button and enter the measured
flow in the relevant box, then press the button Correct Flow.

If your system is equipped with a flow sensor (e.g. the UltiMate Plus offers this

option), the flow rate can automatically be corrected when the ‘Calibrate CRP’

option is enabled.

To enable the automatic CRP correction:

e) Select either the ‘Before the First Sample of Each Sequence’ or the ‘Before
Each Sample’ option. If ‘Never’ is selected, no automatic calibration is

performed. Proceed as described in step d) for manual correction.

f) Continue with the next setup step or quit the setup by saving your method.
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251D Setting up the Digital Outputs

To use and to set up the various event outputs available on the UltiMate
Micropump and the UltiMate UV Detector:

a) Choose the Digital Outs tab in the Instrument Setup window to display the
digital outputs setup window (FIGURE 2-30).

mUntitled - Instrument Setup
File UltiMate Help

Dl=d &l x|

Purnp I Deteclorl Column  Digital Outs |

Time | Event [ Tupe [ Type [N ¥ ~ | —|Pump - 7 [ Rel Vl
- . Pump -1 [TTL]
: (0.3
“itate Tine: | ™ Pump- 2 TTL)
(= Switch OFF e IO
Pump -4 [TTL]
" Switch ON Pump -5 ([TTL]
 Puse Pump - £ [ OC
P Pump - 8 [ Relay ]
ﬂl Detector - 1 [ Rely
Detector - 2 [ TTL

FAMOS WP |

FIGURE 2-30 The Digital Outs Setup Window

b) Click the New button, enter the time when the event should start, choose
which event you need from the dropdown list and then indicate whether this
output should be switched on, switched off or if it should generate a pulse.

c) Click the Commit button to store the new input.

d) Repeat steps a) — c¢) for each event at the appropriate time.

e) Continue with the next setup step or quit the setup by saving your method.

251E Setting up the Oven

a) Choose the Oven tab in the Instrument Setup window to display the oven
setup window (FIGURE 2-31).

dilinieclionV3B.melh - Instrument Setup
File UltiMate Help

Dl=lE| & x|7]

Pump I Detectorl Columnl Digital Outs  Oven

Owen Configuration
[+ Enable heating [ if available |

Temperature, *C |4D 3:

LI ItikA ate:

FIGURE 2-31 The Oven Setup Window

b) Enable the heating and set the oven temperature according to your specific
needs (if the oven option is installed in your UltiMate system).

c) Continue with the next setup step or quit the setup by saving your method.
The setup of the UltiMate is finished at this point. To setup the FAMOS

Microautosampler or the Switchos Advanced Microcolumn Switching Unit,
continue with Section 2.5.3 or Section 2.5.4, respectively
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2.5.2 Setting up the UltiMate Dual Gradient

Open the Instrument Setup window as described in Section 2.5. Follow the
instructions provided in following sections, once you have setup all instruments,
save your method under any suitable name.

25.2A Setting up the UltiMate Gradient Pumps

To set up the UltiMate Gradient Pumps:

a) Choose the UltiMate DG Pump 1 tab in the Instrument Setup window to
display the pump setup window (FIGURE 2-32).

@UDG_QD_injection - Instrument Setup ;lglil

File UtiMate DG Help
== 2 x|
N s

= { Hifiiaie 56 Fump 1] calumn 1 | Oven | Ultitate DG Pump 2| Column 2 | Digital Oulsl Delecmrl

:_v=1 b Gradient Tahle Gradignt Profile
UltiMate DG Time | Flow A B C D
(in) | (uimin} | (%) | (%) | (%) | (%)
1 00o| 030 100 1] 1] u] \
2 p 20000 030f 100 1] 1] u] 70 \
3 35000 030 40 60 o 0
4 3100 030 10 a0 1] u] 0
FARMOS el 5 4000 030 10 @ 0 1
Ee ] I ] I
7 G000 030 100 1] 1] u]
B 00| a0 a0 » /
o /
Switchos I 10,0 EEIA 300 4.0 50.0
|Legena: —a  —B c D
r—Cantrol Pressure limits, bar
Min. Pressure 0 Max. Pressure: 400
[¥ Save pressure prafile

Repeat gradient |1 3: times

Ready

FIGURE 2-32 The Gradient Pump 1 Setup Window
b) Create your gradient by filling out the timetable.
c) To repeat the gradient multiple times, adjust the ‘Repeat gradient’ field.

d) To enable storage of the column pressure, check the 'Save pressure profile'
box.

@ Note: The ‘Save pressure profile’ option is a useful diagnostic tool. If this option
stays unchecked, the pressure profile cannot be recorded!

e) To program the Gradient Pump 2, choose the UltiMate DG Pump 2 tab and
repeat steps a) — d).

f) Continue with the next setup step or quit the setup by saving your method.
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25.28B Setting up the Column Parameters and Flow Sensors

To set up the column parameters and the flow sensors:

a) Choose the Column 1 tab in the Instrument Setup window to display the
column 1 setup window (FIGURE 2-33).

mU[:(372[Lil1jec.ti0|1 - Instrument Setup
Hle UtiMate DG Help

LlzE 8| x|2]

UltiMate DG Purmp 1 Column 1 | Oven | UltiMate DG Pump 2 | Calumn 2| Digital Outs | Detecmrl
— Column Configuration
Inner Diameter, um: 75475 Calibrator Type PLAAAN v
Ultitdate DG
Colurn Length, cm 15 hd
Stafionary Phase: | C18, 3um. 1004 =]
Min. Pressure. bar: ID
FAMOS Well Max. Pressure, har: 200
Flate
CRP value: 630 Setup.. |
Calibrate CRP: IBefDre the First Sarnple of Each Sequence LI
Switchas | (Before the ample of Eac
Before Each Sample

FIGURE 2-33 The Column 1 Parameters Setup Window
b) Enter the column parameters (e.g. length, stationary phase).

@ Note: The column diameter is automatically set in conjunction with the calibrator
setting during the Instrument Configuration step (Section 2.4). When columns of
different diameters are used, they must be defined via the calibrator setting in the
Instrument Configuration step (Section 2.4).

c) Enter the values for ‘Min. Pressure’ and ‘Max. Pressure’. A minimum
pressure greater than O bar assures that the system will shut down if either a
solvent bottle is empty or if a considerable leak occurs.

The Column Resistance Parameter (CRP) is used to ascertain the correct flow
rate through the column, based on the flow rate of the gradient pump and the
split ratio defined by the calibrator and the column.

d) For manual flow correction, press the Setup... button and enter the measured
flow in the relevant box, then press the button Correct Flow.

If your system is equipped with a flow sensor (e.g. the UltiMate Plus offers this

option), the flow rate can automatically be corrected when the ‘Calibrate CRP’

option is enabled.

To enable the automatic CRP correction:

e) Select either the ‘Before the First Sample of Each Sequence’ or the ‘Before
Each Sample’ option. If ‘Never’ is selected, no automatic calibration is

performed. Proceed as described in step d) for manual correction.

f) Choose the Column 2 tab for the column 2 and the flow sensor 2 setup
(FIGURE 2-33) and repeat steps a) - f).

g) Continue with the next setup step or quit the setup by saving your method.
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25.2C Setting up the Oven, Digital Outputs, UltiMate UV Detector

To program the oven temperature, the digital outputs of the Gradient Pump 1
and 2 and to setup the UV Detector (if included) for data acquisition, follow the
instructions provided in

e Setting up the Oven - Section 2.5.1 E

e Setting up the Digital Outputs — Section 2.5.1 D

e Setting up the UltiMate UV Detector — Section 2.5.1 B

2.5.3 Setting up the FAMOS Microautosampler

253A Standard Injection Mode

To set up the FAMOS Microautosampler:

a) Choose the FAMOS icon in the Instrument Setup window to display the
FAMOS setup window (FIGURE 2-34).

EUnhenannl - Instrument Setup _

Eile Help

D|=E| 8 x1?]

— Standard injection — Wzer defined program
|njection method Swinge speed————————————————————— [~ Enable UDP

C Eul Speed: INormaI VI et |

" Parlial

@ Pick-up St el ID'1 — Low Dizpersion Mode

: I~ | Enatle L0 Mode
I Air segment Flugh wolurne [ul] : |5

I™ Head space pressure Ir L.Cv. Flaw, ulfrir: |4

‘wash volume [ul] :

v Meedle wazh . bl
Nesdl height (mm: [ LD Faor |
ﬂl Default injection volume [u): |0.65

— Coaling

" Enable cosling Temperature [C] : IU A :
~ ~ V' &lam buzze

T

LM ate

FaMOS Wel
Plate

Switchos Il

FIGURE 2-34 The FAMOS Setup Window

b) Make your choices by selecting the various radio buttons and check boxes.
The sample injection volume can be entered in the run sequence table for
each specific sample. The ‘Default injection volume’ is the value used to fill
out the run sequence table. Subsequently each line or block of lines may be
edited.

Note: For small sample amounts, Head space pressure and Air segment should
not be used. The Flush volume is normally 2 times the tubing volume. For the
FAMOS Well Plate Microautosampler, the minimum Wash volume in the micro
mode is 1 pL, in conventional mode it is 300 uL. For the FAMOS Carousel
Microautosampler, the minimum wash volume is 300 ul in either mode. Entering
an invalid value will lead to an error message during the run time!

2-26

D985R3 User’s Manual Xcalibur VI Plug-ins



Installation and Getting Started

25.38B User Defined Program (UDP) Mode

The User Defined Program mode offers full access to all functions of the FAMOS
Microautosampler (e.g. this mode allows two or more injections per run — refer to
the user’s manual of the FAMOS Microautosampler for more details).

To program your UDP:

a) Choose the FAMOS icon in the Instrument Setup window to display the
FAMOS setup window (FIGURE 2-35).

b) Select the ‘Enable UDP’ option and choose the Setup button to present the

User Defined Program window (FIGURE 2-35, item 1).

B Untitled - Instrument Setup =15
Fie Help
D& S| x|2
S
5 Standard i User defined program
Irisclion method Syiinge speed ¥ Enable UDP s
Pl Dispense
= Speed: Normal | - Setup... Swringe valve
& Parial Swringe
UMt GIr Sebiz ||V Low Disgersion Mode: Heodie s
I=| Efretie L0 ade padst
[T i seqment Fhush yohane (ul]: [0 ED““P’ESSD'
¥ uiiaties
IE[Heee Sece pressir LD Flaw, ulfmin: [+ \wha for input
I HEedievash wiash volume ) [0 Prag. output
L. Factor i Cods output \
Everts Hesde height (mml: |* Markers 3
FAMDS Wel S5V pant
Plate Caoing = Repeat |
Flun screens
™ Enabls cocling Temperature [C] 0 =
{ I Alam buezer
User Defined Program B[ Add new step =]
Suwitchos I IR s Action Add
[ Values [_Speed | Height | Add..

[T Action

Open Save

Templates

Edit

LCancel

Yolume () [10

Source: [om Sample 7]

Remove Speed: 2 [
i 2
Up | Height fmml
Do)

o | cancel |

N 4

N

Ready

i Start [l UtChrom for Windows |{]nenuzduswm

| FA 01001 Inersil

| ] chromatogram Views: -.| X Fioadmap - Home Page [ Untitied - Instrume._.

FIGURE 2-35 The User Defined Program Window

[NOT SAVED

6:25 P

c) Choose the Add button to open the Add new step window and select the
required program step from the ‘Action’ list (FIGURE 2-35, items 2 and 3).

d) To add another program step (e.g. to add an ‘Aspirate’ step as presented in
FIGURE 2-35), choose the Add button in this window.

e) Once you have defined all program steps, choose Save... to save your UDP.

@ Note: Some UDPs have been pre-defined for easier start. Choose the ‘Template’
button to open one of the pre-defined UDPs (e.g. Macro1l - uL Pickup with a
100 pL loop, Macro2 - single bead, Macro3 - gel extraction).
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2.5.4  Setting up the Switchos Il Advanced Microcolumn Switching

Unit

To set up the Switchos Il Advanced Microcolumn Switching Unit:

a) Choose the Switchos Il icon in the Instrument Setup window to display the
Switchos Il setup window (FIGURE 2-36).

o/

File Help

Plate

Dj=a| 8| x|2|

Ulitate

FAMOS well

Switchos Il

Control pressure limits, MPa
’VMm pressure |0 Max. preszure |40

- Time: Tabl

Flov
[pl#rmin)

0.00! 50.01
2,50 50,01
5.00! 50.01
7.50 50,01 101 1-2
12.00; 50.01 1-21 10-1

Time [min]

EIxEd

FIGURE 2-36 The Switchos Il Setup Window

b)

c)

d)

e)

f)

Double click on a cell in the columns SSV, ValveA or ValveB to open a pull
down menu. Select the position of the switching valve A, B or the solvent
selection valve according to the needs of your application.

Enter the flow rate.

Insert an additional line by right clicking on a cell and choosing /nsert, and
then enter the new time.

Repeat steps b) - d) until all steps required for your application have been
programmed.

Continue with the next setup step or quit the setup by saving your method.

@ Note: On the start of each run, the Solvent Selection Valve of the Switchos Il
Advanced Microcolumn Switching Unit will be initialized to solvent A. During this
procedure, the Loading pump may be connected to another solvent channel
rather than channel A for a short moment (e.g. the valve moves first to
channel B). To avoid the possibility that air bubbles can enter the pump head,
make sure that all four solvent bottles are filled.
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2.5.5 Setting up the Peak Parking Kit

@ Note: The Peak Parking Kit not can be configured in conjunction with the
UltiMate and UltiMate Plus Dual Gradient version.

To set up the Peak Parking Kit:

a) Choose the Peak Parking setup ... button on the Pump tab in the Instrument
Setup window (FIGURE 2-37).

diliniecliDnVEH.melh - Instrument Setup
Fil=  UltiMate Help

Dl=d| &l x]2]

Pump |Detectnr| En\umnl DlgllaIDutSI Oven I
Gradient Table Gradient Profile
Time | Flow | A B [ [ ~
Uitk ate: (min) Jpliming] (%) | (%) | (%) [ %) s
1 pf oo0] o020 100 ] ] 0 \
(=L
2 500 020 100 o o 0 M
3 4000 0.20 a0 &0 o 0 o \\
4 4002 o020 10| @0 [1 0 G0
5 45.00( 0.20 10 a0 1] 0 o0
r— [ 450z 020 100 o o 0 40
e
FAMOS well 7 6000 020/ 100 0 0 0 10 W
Plate B 015 100 o 4| o = L~
10 <
T a0 40.0
|Legend: —4& —B [ D |
Switchos || i~ Control Pressure limits. bar
tin. Pressure: IU Mag Pressure:  |400 Peak Parking setup ... |

Fieady %

FIGURE 2-37 The Pump Setup Tab in the Instrument Setup Window

b) Clicking this button opens the Peak Parking Setup window (FIGURE 2-38).

Peak Parking Setup x|
¥ Feduce pump flow during peak parking t-lBﬂ 4

ak I Carncel |

FIGURE 2-38 The Peak Parking Setup Window

c) To enable the peak parking option, check the Reduce pump flow during peak
parking to box and enter an appropriate flow rate reduction.

d) Confirm your settings by choosing the OK button.
e) Save your method.
@ Note: For more detailed information about the peak parking technique and how to

determine the reduced flow rate in the parking mode, refer to the user’s manual
provided with the kit.
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2.5.6 The ‘Direct Control’ Option

To equilibrate and to prepare a run the sequence, the ‘Direct Control’ option of
the Instrument Setup window lets you start the flow delivery of the UltiMate
Micropump(s), set the UltiMate oven temperature and set the detector
wavelengths.

To setup the ‘Direct Control’ parameters:

a) Choose the UltiMate or UltiMate DG icon in the Instrument Setup window
(FIGURE 2-26).

b) Choose the UltiMate menu from the menu bar and then choose Direct
Control. The Direct Control window appears (FIGURE 2-39).

=2
-oGu —= UltiMate [Plus] Dual
Pump #1 Pump #2 Detector Gradient on|y_
Column flawrate (ul/min): 0.3 0,30 0.3 0.3 WD () (215
Tol 95 g IBS 95
WLZ (hm): |U
“B 0 ) |5 5
% l—” g I—D q wid () |
%0 [o i IU ] wLd pomp [0
crp B0 freso
Column pressure (bar) 104.40 .20
Start I Stop
i Owven temperature, 'C
reguired IZU 3: current 2743 Set Heating Off |
Close |

FIGURE 2-39 The Direct Control Window

c) Enter the appropriate parameters that meet the needs of your application
(e.g. the same parameters as used in the first program line of the run
sequence you want to start).

d) Choose the Start button to initialize the system and to start the flow delivery.
e) Start your run sequence when the system is prepared.

@ Note: It is recommended that you close the ‘Direct Control’ window once the run

sequence is started. If you press the ’‘Stop’ button in the ‘Direct Control’
window, the run sequence will be interrupt.

@ Note: The CRP (Column Resistance Parameter) value is read-only and is a check
that you are working with the correct column. The Column pressure is a means
to verify that the UltiMate Micropump(s) is (are) really delivering solvent and that
the column pressure is within reasonable limits.
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2.6 Sequence Setup

After creating a method that meets the needs of your application, a sequence
must be created.

2.6.1 Standard Sequence Setup
To create a new sequence:

a) Click the Sequence Setup icon on the Xcalibur Home Page (FIGURE 2-25) to
present the Sequence Setup window (FIGURE 2-40).

;:f DemoSeq.sld [Dpen] - Sequence Setup

File Edit Change Actions Yiew GoTo Help

ale »(3) | D|(@|e| =|e|o| mlElomw 6+ ez v w2

Sample Type| File Name [Sample ID| Path [ Inst Meth [Position| Inj Yol | SampleName
1 EBlank, datali 1 d:"ealibutD ata D h<caliburmethodshShort Al 0.10 My zample
2 |Unknown datal2 2 d:\ealibutD ata D:h<caliburmethods\T et ethodi A2 0.20 %'our sample
3 |Urknown datal3 3 d:'caliburtD ata D:%ecaliburmethodsiNext1 7104 A3 0.30 His zample )
i D.D1|

FIGURE 2-40 The Sequence Setup Window

b) Fill out the table to meet the needs of your application. Start by double
clicking on the first Inst Meth entry. Choose a method from the dialog box
that is presented.

c) Enter the sample Position and the desired injection volume (Inj. Vol.).

d) The File Name is set to ‘data0O1, dataO2, etc.’ by default. You may change
this according to your needs.

@ Note: If you intend to re-use the table, save it using any valid name (the
sequence will run, even if you have not saved it).

@ Note: At this point, we will equilibrate the system and then run the sequence.
This can be done by either using the ‘Direct Control’ option from the /nstrument
Setup window or by performing a blank run. A detailed discussion of the ‘Direct
Control’ option is presented in Section 2.5.6.

2.6.2  Starting the Sequence
To start the sequence:

a) Start the sequence by choosing the Actions menu and then Run Sequence

|Et

or by choosing the button in the toolbar. The Run Sequence window will
appear (FIGURE 2-41).
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Run Sequence

— Acquisition Option:

Instrurnent | Start Instrument _
Switchos I

FAMOS Wwell Plate Yes

Ultikd ate

v Start when Ready Change 1nstruments...|

 Instrument Method

Start Up I Browse... |
Shut Down I Browse... |

— Progrann:

Pre Acquisition I Browse... |
Post Acquisition I BrDWSE...l

Fiun Synchronouzly
lrl_ Pre Acquisition ™ Post Acouizition ‘

After Sequence Set System;
’7(" On (' Standhy 0 Off

Cancel |

User; IUSEfi
Fiun Rows; |1-5

™ Pricrity Sequence
Processing Actions

" Quan

" Gual

= Fennrts

™ Programs

= | Ereate @ian Stmman:

Help |

FIGURE 2-41 The Run Sequence Window

b) Define the Run Rows and fill in the various parameters according to the
needs of your application. Click OK to start the sequence.

Note: FIGURE 2-41 shows the FAMOS Well Plate Microautosampler as ‘Start
Instrument’, which means that the FAMOS is started by Xcalibur. After the
FAMOS has completed its activities, a pulse from the FAMOS will start the
gradient program of the UltiMate system and the data acquisition of the Mass

Spectrometer.

Note: When the system is under Xcalibur control, the START IN input of the
Micropump(s), the UV Detector and the Switchos Il Loading Pump (if installed)

must be connected in parallel (Section 2.2.1).

2.6.3 Sequence Setup with a large Number of Samples

If you need to program a large number of samples (e.g. when using microtitre
plates), follow the description below:

a) Choose File menu and then New to open the New Sequence Template

window (FIGURE 2-42).
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Mew Sequence Template [ %]

—E |
General

Baze File Mame: IMyData

Path: |C:\4calbubdata’

Browse... |

Irnstrument kethod: IE:\XcaIiburB SmethodshTest2B0202

Browse... |

Proceszing Method: I

Browse... |

Calibration File: |

Brawsze... |

Starting Murnber: |1

— Sample:
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Tray Type: ISB-IUW j
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I &dd Blariks

Idumtzer of brackets: |1
ntections per Leyvel: |1

I | Fill ity Srample [0 fan Stan dards:

Baze Sample ID: IuTitreXYZ Select Vials.., | Cance] Selectionl
— Bracket Type
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%) Aften First Caliration Ml
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™| &dd Blanks
¥ | Eilllity Sample [0 fon s

Cancel

Save Az Default Help

FIGURE 2-42 The New Sequence Template Window

b) Fill in the various parameters and choose OK. A run table as presented in

FIGURE 2-43 will be automatically generated.

=[] %]

Lo P il L

|2 |E| »|mu| 7|

File Name |[Sample ID|  Path

| Inst Meth | Proc Meth | Position | Inj Vol [1=

Sample Type
1 |Urknown
2 |Urknown
3 |Unknown
4 |Urknown
5 |Urknown
B |Unknown
7 |Urknown
8 |Urknown
9 |Unknown
10 |Urknown
11 |Urknown
12 |Unknown
13 |Urknown
14 |Urknown
15 |Unknown
16 |Urknown
17 |Urknown
18 |Unknown
19 |Urknown
200 |Unknown
21 |Unknown

b yD atald
MyD atal2
MuData03
MyD ata04
MyD atals
MuyDatalB
MyData0?
MyD ata0s
MuyData0d
MyDataln
MyDatald
MuyDatal2
MyDatald
MyDatald
MuyDatals
MyDatalb
MyDatal?
MyDatald
MyData1q
MyData20
MuDatazl

FIGURE 2-43The Run Table

pTitre 372147 C: A caliburBhdz C:Y=ealiburB meth
pTitre Hv2147 C: A caliburBhdz C: < ealiburB s meth
PTitre X214 C\ealiburBudz C:\ealiburB s rmeth
pTitre =214 C: A caliburBhdz C: 5= ealiburB meth
pTitre By 21AF C: A caliburBhdz C:S<ealiburB s meth
pTitre X2 1AL C: \+caliburBude C:\HeoalburBh meth
pTitre 32145 C:\ealiburBde T caliburB s meth
pTitre Hv2148 C: ¥ caliburBhdz C: 5= ealiburB s meth
pTitre X Z1AL C:\+ealiburBude C:\HeoalburBh meth
pTitre 32147 C:\ealiburBde T caliburB s meth
pTitre Hv2147 C: A caliburBhdz C: < ealiburB s meth
pTitre #2147 C: \xcaliburBude C:\HealburBh meth
pTitre 32187 C:\caliburBde C: > caliburB s meth
pTitre #v 2181 C: ¥ ealiburBhdz C: 5= ealiburB s meth
pTitre #2187 C: \xcaliburBude C:\HeoalburB meth
pTitre 37218 C:\caliburBude C: > caliburB s meth
pTitre Hv21BE C: ¥ caliburBhdz C: < ealiburB s meth
pTitre BYZ1BE C: \xcaliburB.dze C:\HealburBh meth
pTitre 3218 C:\ealiburBde T >caliburB s meth
pTitre ¥v21BE C: ¥ ealiburBhdz C: < ealiburB meth
pTitre BYZ1BE C: \xcaliburBude C:NHealburBhmeth

c) Adjust the rows according your needs.

141
142
143
144
145
146
147
148
143
1410
1411
1412
181
1B2
183
1B4
1B5
1BE
187
183
1B9

0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45
0.45

0.45
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i

2.7 Displaying the UV Data and the Column Pressure Data

The following section provides detailed information about the most important

options related to the Ultimate System when displaying UV and column pressure
data. For general information refer to the Xcalibur user’s manual.

To display the chromatogram:

d) Choose Real Time Plot View from the View menu on the Xcalibur Home Page

(FIGURE 2-44) or the toolbar button jl to display the Real Time Plot of the

chromatogram. All standard Xcalibur plot options may be used to adapt this
view to your requirements.

;:f Roadmap - Home Page
File  Actions Toolz GoTo Help
T ) v Roadmap Yiew
& Sequence Setup View
S ) v Real Time Plat Yiews

Status | Acq v Wiew Toolbar

&l Run Mar v Rgadmap Toolbar
- Rear Seguence Editor Toolbar

- Sequ Plot Toolbar
- Sam|

ok Show Large Toolbar
- Pogit Customize Toolbars...
- Raw File:

- Inst. bethod:

Uit ate
. Rieady to Download
- FAMOS el Plate

- Ready to Download
=] Switchos |1
Ready to Dowrload

FIGURE 2-44 The View Menu (Home Page)
e) Use the items Ranges... and Display options... of the View menu in the Real
Time Plot window to adapt the chromatogram plots to your individual needs.

When choosing Ranges... the Chromatogram Ranges window appears
(FIGURE 2-45).

Chromatogram Ranges

x|
Ranges I Automatic processing I
Rang
’7 Time range [minutes). IU.UEI-12.EIU [V Fixed scale
Type ‘ Range ‘ Scan filker | Deelay [min Scale Raw lile
#1 5 5 0.00 366706 FhcaliburD
#2 0.00 36670.6 Fhucaliburd,
D B
D B
[mB
[mB
o .
< | |
— Plot propertis
B file: If ‘wcalibursdatatdatall_010427105355. 13w j J Dietector IUV hd
Scan filter: I j Peak algorithr: IAva\on h
Flattype: [#2 == =] Delay(min) [000
Fange(s) ' Fix scale to: I3EETU 57
(1] I Cancel Help

FIGURE 2-45 The Chromatogram Ranges Window
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f) To display UV data from more than one channel (wavelength), check the
next empty check box and define its contents with the list box Plot type. By
default only ‘#1’ is checked.

g) Finish by choosing the OK button.

The separation column pressure is displayed using the free UV channel ‘UV2’ of
Xcalibur while the trap column pressure uses the free UV channel ‘UV3’.

To display the separation column data:
a) Choose Ranges... of the View menu in the Real Time Plot window and select

‘UV2’ as Detector (FIGURE 2-46). The Plot type is automatically set to
‘Pressure (UltiMate)’.

Chromatogram Ranges EJ
Ranges 1 Automatic processing ]
Range
Time range [minutes]: i ™ Fived scale
Type Range Scan filker Delay [min) | Scale Raw file
[ Pressure [Ulti.. - - 000 - G:\calibury,
[ Pressure [SWw/l... - - 0.00 - G:S=calibur
Oa-
O-
O-
Oa-
O-
< b3
Plot properties
Raw fil: [ gvscaliburdatabdatald.iaw =] .| Detectar vz~
| J Peak algorithm: H\VIZ
Blot type: [Pressure (SwITCHOS 1) | [ =] | =] Delay (min); T
DK | Abbiechen | Help ‘

FIGURE 2-46 The Chromatogram Ranges Window

b) Use Display options... of the View menu in the Real Time Plot window to
adapt the chromatogram plots to your individual needs.

@ Note: The option to display UV data from more than one channel is available
only if the UV Detector setup for collecting UV data indicates that more than one
channel has been selected (Section 2.5.1 B). The same is valid for the pressure
data: if no data are collected, no data can be displayed!

To display the trap column data:

c) Repeat steps a) and b). Select ‘UV3’ as Detector (FIGURE 2-46). The Plot
type is automatically set to ‘Pressure (Switchos)’.

To adapt the display options:

a) Choose Real Time Plot View from the View menu on the Xcalibur Home Page
*"“tlf) (FIGURE 2-44) or the toolbar button jl to display the Real Time Plot of the
" chromatogram.
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b) Select the UV Data plot and choose the Display Options item from View

menu in the Real Time Plot window, the Display Options window will appear
(FIGURE 2-47).

Display Options x|
Style I Calor | Labelsl Asiz  Mormalization I
rMomalize method: ——————————— o1 ho0-s000
3390 nL:
 Auta range 20000~ 2.01E4
; - : 15000 LA
" Hritensity range [} ID_DDEHDD.DDD E prot_dig
i 15000] mix
14000-f
—Mommalize each plot to:———————————— ‘2000-;
= 100003
~ Largest peak in subsection - T
o003
% Largest peak in selected time range 5000_5
 Largest peak in all times 4000—;
20004
P
0 20 40 60
Time [min]

Ok, I Cancel Help

FIGURE 2-47 The Display Options Window (UV Data)

c) Set the ‘Intensity range’ or the ‘Auto range’ option. In this case negative
values can be displayed.

d) In addition, it might be useful to add some offset value to the axis. Do this
by choosing the Axis tab and checking the offset checkboxes.

e) Select the column pressure plot and adapt the display options of the column
pressure according to steps a) to d).

Display Options x|
Style | Color | Labels| Az Momalization |
r~Momalize method:—————————— &r ao0-s0u0
775 hL:
" Auto range 1 151E2
: T ] uve
i Y - =l prot_dig_
] i
100
—Mormalize each plot to:————————— ]
= &0
. . B
" Largest peak in subzection 60:
¢ Largest peak in selected time range E
40
" Largest peak in &l times :
20
0] —_———————
20 40 60
Time (min]

QK. I Cancel | Help |

FIGURE 2-48 The Display Options Window (Column Pressure)

FIGURE 2-49 gives a good impression of how the chromatogram and the column
pressure display looks with the options presented in FIGURE 2-47 and
FIGURE 2-48:
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[ Run Manager
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Sample Nare:
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Inst. Method: D:\caliburmethodshprecancentn
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= Switchos 1|
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HL:
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i

F——

L o o e LN [ e B e |
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< I+

Time (min)

[ Cument status
Calibrator - NAN-75 [0x06] HL:
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190 1.51E2
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Flow [ulémin} 0.20

ez
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i
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100
Propattions (%) 23 77 0 i

RT: 0.00 - 6000

=

Detector Status
Wavelength.nm 214 i 0 0
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[ [num 02.May.02 [4:00 FM [NOT SAVED

FIGURE 2-49 Presenting the UV Data and the Column Pressure
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2.8 Identifying the Plug-In Version

To verify which plug-in version of the individual instruments currently is installed
on your PC:

a) Open the Instrument Configuration window and choose one of the
instruments that are presented in the ‘Configured Devices’ field, e.g. click on
the FAMOS Well Plate icon (item1, FIGURE 2-50).

t&® Instrument Configuration x|
Dewice Types il
Al Communication

5
Narte FAMOS Loop valume (ul) 0OK
Available Devices: Sl 5 < | Tubing valume ful}: 2.4 Cancsl |

=l 705 C
* | SerialPort COM2 <] | Svinae volume i[5 i Tray

Options AutusamplerTypE—| Add.Info.., |
I—————————— | [ Column Switching Option {(‘ Conventional ® Micra
FAMOS W

b “ersion ..
virtual Instrument Info [ x|

Switchog | ftibiate DG
MName : FAMOS Well Plate

Software version: 2.0
Modules :
Uliikate D Configuration: 2.0.0.0
Instrument Setup : 2.0.0.0

Controller: 2000

Status Control : 2000
Ditect Control : not present

0K |

a

Jal¥:} Configure | 1

FIGURE 2-50 Reading the FAMOS Well Plate Plug-In Version

b) Choose the Configure button (item 1, FIGURE 2-50) to open the
configuration box.

c) Choose the Version button (item 2, FIGURE 2-50) to open the Virtual
Instrument Info window.

FIGURE 2-51 presents the Virtual Instrument Info window of the UltiMate Dual
Gradient Micropump 1.

x] —— f
¢ Instrument Configuration UltiMate DG configuration x| x|
Device Types Pump 1 |Sn\ven|Orgﬁmzer1 I Fump 2| SnlvemtOrgamzerzl Delemnr|

IAH Furmp Configuration

Name: Ultitate DG Purp 1 Serial number; |BB080 L
Awsilable Devices.

Setial port: [COM1 ¥ | Pressure Units: |bar -
FAMOS Carausel

Head: Micto h
Max. Head pressure: 400.0 bar Addinfa
FAMOS ‘Well Plate
Yersian .. I
virtual Instrument Info il
Switchos Il

Mame : UliMate DG
Software version: 2.0
Modules
Ultibate DG Configuration : 2.0.0.0
Cancel Apply
Instrument Setup : 2.0.0.0
Contraller: 20.0.0
Status Contral © 2.0.0.0
Direct Contral : not present

J Configure |

(a9 |

FIGURE 2-51 Reading the UltiMate Micropump Plug-In Version
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TABLE 2-1 lists the software version and detailed information about the plug-ins
installed with the LC Packings CD ROM *Virtual Instrument Plug-ins for Xcalibur
V1.3 / V1.4, Version 2.0, May 2004".

TABLE 2-1 Plug-In Version Information

Instrument Software Version Detailed Information
UltiMate V2.0 Configuration: 2.0.0.0
Micropump Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
UltiMate Configuration: 2.0.0.0
UV Detector Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
UltiMate Dual V2.0 Configuration: 2.0.0.0
Gradient Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
FAMOS V2.0 Configuration: 2.0.0.0
Carousel Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
FAMOS V2.0 Configuration: 2.0.0.0
Well Plate Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
Switchos V2.0 Configuration: 2.0.0.0
Instrument Setup: 2.0.0.0
Controller: 2.0.0.0
Status: 2.0.0.0
Direct Control: N/A
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TS Programming Examples for the
UltiMate Dual Gradient

3.1 Overview

This chapter provides additional information that helps you to setup programs
and sequences for the UltiMate Dual Gradient used in one of the following
applications:

e Comprehensive 2-D Nano LC Setup (IEX/RP) — Section 3.2
e Parallel Nano-LC - Section 3.3

It is assumed that the UltiMate Dual Gradient System is used in combination with
the FAMOS™ Microautosampler, the Switchos™ Advanced Microcolumn
Switching Unit and the 6-port Nano Switching Valve (used with the Parallel
Nano-LC application only).

For basic information about the electrical connections, the system configuration
and the sequence setup, please refer to sections 2.2, 2.4 - 2.6.

@ Note: These application examples should be considered as starting points. In
order to run your particular sample, you may need to optimize the separation
parameters (e.g. loading time, valve switching procedure, gradients, etc).
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3.2 Comprehensive 2-D Nano LC Setup (IEX/RP)

This section discusses the principle of a comprehensive two-dimensional HPLC
application and shows how to setup and control the UltiMate Dual Gradient
system in conjunction with the LC Packings VI plug-ins for Xcalibur.

3.2.1 Principle of a Comprehensive 2D-LC Application

At the beginning of the sequence the FAMOS Microautosampler injects the
sample onto the lon Exchange (IEX) column (e.g. a SCX column packed with
Poros 10 S material). The gradient for this IEX column is performed by gradient
pump 2 (e.g. for a total run time of 865 minutes in this example).

Two reversed phase trap columns (TC1 and TC 2) trap the fractions eluted from
the SCX column alternately. The UltiMate gradient pump 1 performs the Nano
flow gradients for both trap columns and the Nano separation column. The
Switchos loading pump is used to wash the buffer salt from the two trap
columns after the loading step and to equilibrate these columns after the elution
step.

Fractionating and switching of the trap columns is performed by valve B of the
Switchos device. Valve A controls the ‘injection’ of the trapped fractions onto
the Nano separation column and the washing of the trap columns by the
Switchos loading pump.

The fluidic setup that is used for this example is presented in FIGURE 3-1. The
details of the required system setup and fluidic connections on the two Switchos
valves are presented in Sections 3.2.1 A and 3.2.1 B.

UltiMate™ UltiMate™
Pump #1 Pump #2 _
6 |U2in Nano flow Switchos™
V 300 nL/min 30 uL/min
FAMOS™ SCX column L
lnjection 300 um i.d. x 15¢m |
valve L Waste

Nano separation column (RP)
N

RP trap #1
300 um i.d. x5S mm

FIGURE 3-1 Fluidic Setup for the Comprehensive 2-D LC Setup

75 umi.d. x 15 cm

FIGURE 3-2 presents an overview of the gradients to be performed. FIGURE 3-3
presents the timing of the first 4 steps (programs) for the 2-D setup which is
discussed in this example.

Section 3.2.2 provides programming information. All programs used with this
example can be found on the LC Packings VI Plug-Ins for Xcalibur CD ROM in the
folder ‘'DUAL GRADIENT Programming Examples’.

3-2
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IEX (1* Dimension) — Gradient Pump 2

[%B]
30 —

20

RP (2" Dimension — Gradient Pump 1

/

80
[%B] _
40 -

o -

F — : -/ :

—

40 65 105 145 785 825 865 min

FIGURE 3-2 Gradients used for the Comprehensive 2-D Setup

IEX Gradient

[%B] 20 |

10

0

Nano Gradient

Step 1: Injection + Flow- Step 3: 2nd Fraction Step 4: 3rd Fraction

|
through Fractionation | (a)
Step 2: 1st Fraction |

%B
[%BI] 80
Gradient
Pump 1
0o
Nano RP Column |
Fraction Separation| '
Wash (90% B| = : :
Equilibratd  /socratic | | <
! !
! !
Trap Column 1 | |
Elute] . |
Remove Salt ] o i i re ime | T
Jeieiiel oty oottt
Load| : |
Equilibrate] | | |
Trap Column 2 ‘ | | : |
Elute] 3 i | ;
Remove salt] ity | ottt
Load| ; | |
Equilibrate] | | |
. I I I
Switchos Lo i L i L i
Valve A 1-2 10-1 12 | 101 [ 12 [ 10 12 [ 101 [ 12 (.
Valve B[ 1-2 10-1 1-2 10-1 1-2 [ ¢
T T T
| | |
FAMOS ; H H
Inject ! ! !
Start
i i 1
4] 40 (0) 40 (0) min
I T T I T T T T T T T T T I T T
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 min
Time
Note: (a) To adjust the programs for the next even-numbered fractions (e.g.#4, #6, ...) , recalculate and
modify the mixing percentage of the IEX gradient.
(b) To adjust the programs for the next odd-numbered fractions (e.g.#5, #7, ...) , recalculate and
modify the mixing percentage of the IEX gradient.

FIGURE 3-3 The First 4 Steps of the Comprehensive 2-D Application
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The salt content (in this example: 0.5 mol/L KCI in B of SCX mobile phase) in the
SCX mobile phase is increased from 0% to 40%. When the first trap column is
loaded, the second trap column is eluted and equilibrated, so all three processes
are maintained in one program. Only in the first program the FAMOS
Microautosampler performs a sample injection onto the SCX column, sample is

defined as “Unknown”. For all the following runs where the fractions are

processed, the FAMOS will not perform any sample injection, but only start the
gradient programs using an User Defined Program (UDP) to generate the start

pulse.

3.21A System Setup

TABLE 3-1 provides information of the system setup (e.g. solvents and

concentrations).

TABLE 3-1 System Setup
System Component Description P/N
SCX gradient
IEX column 300 ym I.D. x 15 cm, packed 162122
£ with 10 um, POROS 10S
% ~ Mobile phase A 5 mmol/L KH2PO4 buffer (pH=3,
1G] ** adjusted with HsPO4) + 5%
= g' acetonitrile
A 2 | Mobile phase B 5 mmol/L KH2PO4 buffer (pH=3,
g cE adjusted with HsPO4) + 5%
§ 8 % acetonitrile, 0.5 mol/L KCI
£ 2 O | Flow rate 6 pL/min
= ® O ['CRP Value 50
Reversed phase (RP) gradient
- Nano separation column 75 um I.D. x 15 cm, packed with 160321
£ ® 3 um C18 100A PepMap™
T g g' Mobile phase A 98% water, 2% acetonitrile,
aa 3 0.08% formic acid
& ¥ £ | Mobile phase B 20% water, 80% acetonitrile,
g % % 0.1% formic acid
= 8 8 | Flow rate 300 nL/min
2 99 ['CRP Value 625
Flow Cell UZ-View™ flow cell, 10 mm path 160015
§ = length, volume 3 nL, for Nano LC
:}f % Wavelength 214 nm
o > Time Constant 2s
> 2
D=
- Sample Protein mixture digest, 100 pmol, 161088
%_ lyophilized Note: sample
g preparation according to the
2 enclosed instruction sheet, diluted
7)) é 1:50
g o Loop 5 puL
E é Injection volume 5 pL (full loop injection)
Trap columns 300 ym I.D. x 5 mm, 160292
packed with 5 um C18 100A
= PepMap™
§ Wash solvent A: 0.05% trifluoroacetic acid in
] water
'3 Wash flow rate 30 pL/min
@ Wash time 20 min

D985R3
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3.2.1B Fluidic Connections - Switchos

TABLE 3-2 Description of the Fluidic Connections for the 2-D LC Setup

Switchos Connected to

[Valve. Port #]

A.1 Switchos loading flow, 130 um ID x 50 cm connection tubing

A.2 25 um ID x 25 cm length FS transfer tubing from Valve B Port #4

A3 UltiMate Nano flow, 30 um ID x 50 cm PEEKSIil connection tubing

A.4 Loop to Port #7, 30 um ID x 10 cm length

A.5 Not used

A.6 Not used

A.7 Loop from Port #4 (see A.4)

A.8 Nano separation column, 75um ID x 15 cm length

A.9 25 um ID x 25 cm length FS transfer tubing from Valve B Port #9

A.10 Waste

B.1 IEX Column outlet tubing

B.2 RP Trap column 1 outlet tubing, 30 um ID x 10 cm length connection
tubing

B.3 Loop to Port #8 , 30 um ID x 10 cm length connection tubing

B.4 25 um ID x 25 cm length FS transfer tubing to Valve A Port #2

B.5 RP Trap column 1 (see B.2)

B.6 Waste

B.7 RP Trap column 2 outlet tubing, 30 um ID x 10 cm length connection
tubing

B.8 Loop from Port #3 (see B.3)

B.9 25 um ID x 25 cm length FS transfer tubing to Valve A Port #9

B.10 RP Trap column 2 (see B.7)
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3.2.2 Programming the 2D-C Application

This section provides information about how you program the injection step, the
flow-through step and the 1° fraction step. In addition, it provides information
how to generate the programs for the following fractions. All programs are
provided on the LC Packings VI Plug-Ins for Xcalibur CD ROM in the folder ‘DUAL
GRADIENT Programming Examples’.

e ‘UDG_2D_Injection’ is used for sample injection, the ‘flow-through
fraction’ (non-binded peptides) step and the first fraction step.

e ‘UDG_2D Fraction1’, ‘UDG_2D Fraction2’, etc. are different programs
that each describes a part of the IEX gradient and one full reversed phase
gradient.

It is recommended to perform a blank run in the beginning of the sequence for
conditioning of the IEX column.

To adjust the programs for new fractions, recalculate and modify the mixing
percentage of the IEX gradient. Use the program ‘UDG_2D Fraction1’ for all
even-numbered fractions and the program ‘UDG_2D Fraction2’ for all odd-
numbered fractions.

To program the injection and flow through step and first fraction step:
a) Open the Instrument Setup window (Section 2.5).

b) Choose the UltiMate DG Pump 1 and UltiMate DG Pump 2 tab to display the
pump setup windows and program the required gradients as discussed in
Section 2.5.2 A. The following pictures present typical gradients for the
gradient pump 1 (FIGURE 3-4) and gradient pump 2 (FIGURE 3-5).

B uDG_20_injection - Instrument Setup — ol x|

Ele UtMate DG Help

L= 8| x|

=1 {Uitikate B Bump 1 Column 1 | Qven | UltiMate DG Purnp 2| Column 2 | Digital Outs' Datat:torl

) | Gradisnt Table Gradient Prafile
Ultitate DG Time | Flow | A B c D
(min) |uiimin | (26) | ) | () | (%)
1 000] 030 100 0 0 0 N
2 pi2000] 030 100 0 0 0 A N\
3 3500 030 40| &0 0 0
o 1 310 030 10| 90 0 0
FAMOS el 5 00 030 O] @ 0 0
et [ 010 030 a6 0 0 m
7 6000 030) 100 0 0 0 o
B 10| | o 0] 0 i /
o /
Switchos Il 100 zudf 300 40 500
‘ Legend: —A  —B @ D
i~ Contral Pressure limits, bar
Min. Pressure 0 Max Pressure: 400
[+ Save pressure profils

Repeat gradient |1 3: times

Ready

FIGURE 3-4 Gradient Program for the Gradient Pump 1
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B uDG_2D_injection - Instrument Setup — |3l x|
Ele UtiMate DG Help
n=al & x|2
P
Ultitate DG Pump 1 | Column 1 | Owen  UltiMate DG Pump 2 | Caolumn 2 | Digital Outs | Detectar
Gradient Table Gradient Profile
UltiMate DG Time | Flow A B c D ——
(min) | (ukming | %) | (%) | (%) | (%) 0+
1 »j 000 B00| 100 0 [t} 0
2 20000 100) 100 1} 1} 1} o
3 50.00 1.00 95 5] a o
4 B0.00)  1.00 95 5 [t} 0
FAMOS Well 5 100/ 100 0 0 [ 0
Plate
J 10
0
el
I
Switchos |l 100 200 0
|Legena: —a —8 -0 D
i Control Pressure limits, bar
Min. Pressure: 0 hex Pressure: 400
[v Save pressure profile
Repeat gradient |1 3: times
Ready P

FIGURE 3-5 Gradient Program for the Gradient Pump 1

c) If the UV Detector is part of the configuration, refer to Section 2.5.1 B about
how to set up the instrument.

d) Choose the Column 1 and Column 2 tabs to display and to setup the column
parameters and the CRP correction mode as discussed in Section 2.5.2 B.
The following pictures present a typical setup for the column 1 (Nano
column) (FIGURE 3-6) and column 2 (IEX column) (FIGURE 3-7).

B uDG_20_injection - Instrument Setup — ol x|
Ele UtMate DG Help
D2 & x| 2
| =
Ullitate DG Pump 1 Calumn 1 |Oven | UliMate DG Purnp 2 | Calurn 2 | Digitel Outs | Detector |
~Column Configuratiol
Inner Diameter, um 300775 Calibrator Type: | CAR/RAR Ed
“UltiMate DG
Calumn Length, cm 15 -

Stationary Phase: C18. 3um, 1004 hd
Min. Pressure, har. 0

FAMOS ell ax Pressure, bar: 200
Plata
g CRPValue: 630 Setup
Calibrate CRF: IEEfDrE the First Sample of Each Sequence j

Switchos Il

Ready

[NoTsAVED 4

FIGURE 3-6 The Column 1 (Nano Column) Parameters Setup Window
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jection - Instrument Setup _IEl l‘

B UmMae DG Hep

D|=|d| & x| %]
[
| Ullitate: DG Pramp 1 | Galumn 1 | Guan | Ullidate DG Pump 2 Colurn 2 | Dugital Outs | Deticior |
Zolumn Configuration

Inner Diometer, um: 30075

Column Langth, em: 15 -
SmionayBhass;  [Ussrdemed =]
Min, Preszure, bar, ,IJ—

ey Frossure ber [200

CRP Valun |5:1_ St

Calibrate CRF- Calibration methed, configurad for Calumn 1 will be uzad.

Ready NOT SAVED o

FIGURE 3-7 The Column 2 (IEX column) Parameters Setup Window

e) Choose the Switchos Il icon in the Instrument Setup window to display the
Switchos Il setup window and to program the valve positions. For the 2D-LC
application, the position for valve A and B are opposite in consecutive RP
runs as presented in FIGURE 3-8.

EupG_2D_injection - Instrument Setup - o] x|
File  Help
DEl & x|®
[ [
= — Contral pressure limits, bar
Min. pressure: |0 M. pressure - |400
UliMats DG [+ Save pressure prafile
~Time Tahl
Time Flaw S8V | Valea |Valve B
{min) | (ui/min)
ST 0.00 200 Al 1-2 1-2
el
i To00[ 200 A e[ e
f—= 2000 200 A 10-1 10-1
Lo 40.00 200 A 1-2 10-1
&) 5000 200 a2 12
Switchos Il 60.00 200 A 10-1 1-2
Ready A

FIGURE 3-8 The Switchos Setup Window

f) Choose the FAMOS icon in the Instrument Setup window to display the
FAMOS setup window (FIGURE 3-9) to program the injection parameters as
discussed in Section 2.5.3 A. In the 2D-LC application, sample is injected
only in the first line of the sequence.
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EJuDG 20 injection - Instrument Setup =lof %]
B Hep
D[=(E| & x|?]
- e
i ~Lzar
Injection method——  —Swingespeed ——————————————————— ™ Enable UDF
e Spead: Law = Seilp
" Eartial
" Pickup Scele fector: I"I Low Disparsion Mode
[~ Enhle LD. Mode
I~ ur segmurd Flugh wolure (ul) : g
v LD, Flaw. ulfmin: |4
™ Head spaca prazsuns. vallaa (U] 300
[+ Headie wash
Naadie haight () B L0 Fecr I

IW—M?I Diefaultinjection valume ful |5

e
Switchos I [+ Enable cooling Temparatura (C): 15 B =

Ready

:
:

FIGURE 3-9 The FAMOS Setup Window

For the following SCX fractions, a User Defined Program (UDP) is used on the
FAMOS to generate the start signal.

To generate the start signal for the following fractions:

a) Check the ‘Enable UDP’ option and choose the Setup button (FIGURE 3-10).

B unc 20 Fractionl - Instrument Setup _|o] x|

He Hep
D|=d| 8| x|2|
[

-~ Blandard injicho ~ User delined progeam
~lnjection method ——  ~Syrngespesd—————————————— | [%
& [l Speed: I‘lc-m:‘ - Sehp...

Vriet= B Sgale facior: |[ | —Law Dispersion Made
[~ Enable LD. Made
! Flush yolume (uf): 5
sEUra - LD Flow, ulfmin: |2
A Wazh volume (ul) : 300
A TR
Wl Pints Heedle height (mm: ]—» LD Factor i
g | Detautinjecionvalume @ [ !
- e [+ Faun screens
SRS [ Enshle cookng Temperatrs (C) [o -
Alorm buzzer
DR
Reachy NOTSAVED ¢

FIGURE 3-10 The User Defined Program Window

b) Program the ‘Markers’ output (P4) as presented in FIGURE 3-11.
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User Defined Program

Frogram steps :

l

N[ Action [ values | Speed | Height | Add...
1 Markers Inject |
Edlit... |
Bermowve |
e
D |
Open... Save... Templates... | oK I Cancel |
FIGURE 3-11 Inject Marker to start the RP Micropump
3.2.3 Sequence Setup

To setup the sequence for a 2D-LC application, click on the Sequence Setup icon
on the Xcalibur Home Page to present the Sequence Setup window

(FIGURE 3-12).

5;? UDG_2D [Open] - Sequence Setup

Fle Edit Change Actions WYew GoTo Help

Z@:'V.”.! .’f?"ﬂ‘r

D|S|=|=| B|R| -] & ESE e

D @[E »(mn| ?|

D —— ample Tyg  File Name  [Sample ID Path | Inst Meth | Position [ Inj Vol

Status | Acspisition Queue | 1 |Unknown  Blank(1MKC) 1 Di\¥ealibur DataiUDG_20 DiAealiburymethods\UDG_2D_injecion | 141 1000

= Run Manager 2 |Unknawn  Injection 1 Di\ealibur DatayUDG_20 Di\ealiburymethods\UDG_2D _injscion | 141 10.00

-~ Peady To Download 3 Unknown  Fractionl 1 D:\¥caliburiDatayUDG_2D DA\Xcalibur\methodsUDG_2D_Fraction]  |[1A1 1000

Seguence 4 |Unknown  Fradtion? 1 D:\<caliburi DatalUDG_2D Di\xcaliburymethods\UDG_20_Fraction2 | 1A1 10.00

i\ms‘nz%ﬁ;me 5 |Unknown  Fraction3 1 Dihcalibur DataylIDG_200 Di¥caliburimethadsy DG _2D_Fractiond | 1A1 10.00

- Posifon: 6 |Unknown  Fractiond 1 Di\Xcalibur DatsyUDG_20 DiAxcalibuymethads,UDG_2D_Fractiond | 141 1000

Rew File 7 |Unknown  Fractions 1 Di\Xealibur\DatayUDG_2D DiixealibuymethadstUDG_20_Fractions | 141 1000

Inst Method: 8 Unknown  Fractiong 1 Di\xcalibur DatahUDG_2D Di\ealibutymethods\UDG_2D_Fractiont 141 10.00

— UltiMate DG 9 |Unknown  Fraction? 1 D:\*calibur\DatatUDG_2D Diealibur\methods\UDG_2D_Fiaction? | 141 10.00

- Pieady o Downlaad 10 |Unknown  Fractions 1 D\ Xcalibur,Date\UDG_20 Dixealibuymethods\UDG_2D_Fractiond | 141 1000

. FAmS‘SC?ﬂSZS 1 J Unknown  Fraction0g 1 Di\caliburDatayUDG_20 DiAxealiburymethods\UDG_2D_Fractiond | 141 1000

. Switchos I el
« Feady to Download

FIGURE 3-12 The Sequence Setup Window

FIGURE 3-12 shows the sequence table for comprehensive 2-D LC as provided
on the CD ROM. The first line shows a blank injection which is optional but
strongly recommended. The second line shows the sample injection onto the
SCX column and the gradient of flow through fraction. All following lines are RP
gradients to elute the trapped peptides from the trap column.

Fill out the table to meet the needs of your application. Start by double clicking

on the first Inst Meth entry. Choose a method from the dialog box that is

presented. Enter the sample Position and the desired injection volume (Inj. Vol.).
The File Name is set to ‘dataO1, dataO2, etc.” by default. You may change this
according to your needs.

However, the sequence will run, even if you have not saved it.

@ Note: If you intend to re-use the table, you should save it under any valid name.

D985R3
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3.3 Parallel Nano-LC

This section discusses the principle of a Parallel Nano-LC application and shows
how to setup and control the UltiMate Dual Gradient system in conjunction with
the LC Packings VI plug-ins for Xcalibur.

3.3.1 Principle of a Parallel Nano-LC Application

In the Parallel Nano-LC application, two almost identical programs are used in an
alternating sequence. In the first program the gradient pump 1 runs a solvent
gradient while gradient pump 2 performs a wash and reconditioning step (of the
trap column as well as of the separation column). In the second program the
gradient pump1 performs a wash and reconditioning step while the gradient
pump 2 runs a solvent gradient. The LC Packings ultra low dispersion Nano
Switching Valve connects the column on which the gradient is performed and
from which the peaks are eluted to the mass spectrometer

The fluidic setup that is used for the Parallel Nano-LC application is presented in
FIGURE 3-13.The figure shows the flow path and the positions of the three
valves during the elution of the first trap column (performing the first solvent
gradient) and the loading of the second trap column.

Gradient 1 Gradient 2 Switchos™
300 nLfmin 300 nL/min

300 pm i.d. x 5 mm

300 um i.d. x 5 mm Nano column #2

RP Trap column C18 RP Trap column C18 NanoValve UltiMate™
75 umi.d. x 15 cm

FAMOS™
Injection valve

Nano column #1
75 umi.d. x 15 cm

FIGURE 3-13 Fluidic Connections for the Parallel Nano-LC Application

The details of the required system setup, the fluidic connections on the two
Switchos valves and on the Nano Switching Valve are presented in Sections
3.3.1 A, 3.3.1 B and 3.3.1 C, respectively.

FIGURE 3-14 presents the timing of the first 4 steps (programs) for the Parallel
Nano-LC setup which is discussed in this example.

Section 3.3.2 provides programming information. All programs used with this
example can be found on the LC Packings VI Plug-Ins for Xcalibur CD ROM in the
folder ‘DUAL GRADIENT Programming Examples’.

User’s Manual Xcalibur VI Plug-ins D985R3 3-11



Programming Examples for the UltiMate Dual Gradient

Step 1 Step 2 Step 3 Step 4
System 1: System 1: = =
Elution/Gradient Wash/Reconditioning Step 1 Step 2
System 2: System 2:
_ Wash/R ditioni Elutior
Nano Gradient Il
[%BI]
Gradient
Pump 2
0]
Nano Gradient |
%B
[%BI 30
Gradient
Pump 1
0]
<
@ .
Switchos : Eluting 2 Equilibrate I
Trap Column 1 EHEHEREE T |
Valve A 1-2 10-1 1-2 T T
!: !
G| B I b
= Equilibrate = Eluting [ |
Trap Column 2 [== - STl |$g ot E |
Valve B X 12 ' 01| 12 ' 01 | 12 Z
! I
! n
Nano Valve 3 i I I
Position 1-2 6-1 1-2 [ 6-1 1-2 | 6-1
v ' | ' |
Event 7 - ON | |
Event 7 - OFF | |
1 M .
1 | : |
' i ' i
UV Autozero Lo Lo RERE . : .
1 1
Event 6 I_l I_l } I_l I_l } I_l
5 g Lo P PR _
35" (0, s 35 (0, s 35'(0) (0, min
| T | | T T T T T T T T | | T g
0 10 20 30 40 50 60 70 80 90 100 110 120 130 140 150 min
Time

FIGURE 3-14 The First 4 Steps of the Parallel Nano-LC Application
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3.3.1A System Setup

TABLE 3-3 provides information of the system setup (e.g. solvents and
concentrations).

TABLE 3-3 System Setup

System Component Description
RP column 2x PepMap C18
@ (15 cm x 75 ym ID, 3 um, P/N 160321)
g Trap column 2x PepMap C18
S (1 mm x 300 um ID, 3 um, P/N 160458)
Mobile phase A 0.1% formic acid in water
Mobile phase B 0.08% formic acid in water/acetonitrile
(20:80, v/v)
= Flow rate 300 nL/min
@
= CRP Value 630
% Gradient program 1 0 - 50%B in 30 min (Gradient Pump 1)
>
o Gradient program 1 90%B hold 5 min, 0%B 5 - 30 min
(]
o E Gradient program 2 90%B hold 5 min, 0%B 5 - 30 min
2 3
5 P Gradient program 2 0 - 50%B in 30 min (Gradient Pump 2)
Wavelength 214 nm
)
5 e
3z
> =
5=
Sample Cytochrome C digest (P/N 161089),
e diluted to 100 fmol/uL
8 30 Loop 10 uL
S g E‘ Injection volume 5 uL, partial loop fill
<= ®
L= o0
— Loading solvent 0.1% TFA in water
(7]
% Loading flow rate 30 pL/min
“;, Loading time 3 minutes
Column switching Step 1 Step 2
80, 0 - 10 min Pos 1 - 2 Pos 6 - 1
2 £ 10—35 min Pos 6 — 1 Pos 1 - 2
£t0o o
o X >
g 23
©on>

Section 3.3.2 provides programming information. All programs used with this
example can be found on the LC Packings VI Plug-ins for Xcalibur CD ROM in the
folder ‘DUAL GRADIENT Programming Examples’.
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3.3.1B Fluidic Connections — Switchos

TABLE 3-4 lists the required port connections and tubing dimensions which are
to be connected to the Switchos valves.

TABLE 3-4 Switchos Fluidic Connections for the Parallel Nano-LC Application

Switchos Connected to

[Valve. Port #]

A1l PepMap Nano column 1

A.2 Ultimate gradient 1, 20 ym I.D. x 65 cm, P/N 160035

A3 Trap column 1, 30 ym |.D. PEEK shielded fused silica tubing,
P/N 160182

A.4 FAMOS injection valve ; 130um x 40cm, P/N 160181 (a)

A.5 To valve B, port 4; 130um x 20cm, , P/N 160181 (a)

A.6 Not in use

A.7 Not in use

A.8 Not in use

A.9 Waste

A.10 Trap column 1, connecting tubing see above

B.1 PepMap Nano column 2

B.2 Ultimate gradient 2

B.3 Trap column 2, 30 yum |.D. PEEK shielded fused silica tubing,
P/N 160182

B.4 To valve A, port 5; 130 um x 20 cm, P/N 160181 (a)

B.5 Waste, 200 um I.D. Tefzel tubing

B.6 Not in use

B.7 Not in use

B.8 Not in use

B.9 Waste, 200 um I.D. Tefzel tubing

B.10 Trap column 2, connecting tubing see above

Note: a) Tubing set, consisting of 130 ym I.D. x 100 cm PEEK tubing

3.3.1C Fluidic Connections — 6-port Nano Valve

TABLE 3-5 lists the required port connections and tubing dimensions which are
to be connected to the Nano Switching Valve.

TABLE 3-5 Fluidic Connections of the Nano Valve

Port # Connected to
1 Mass spectrometer , I.D. 20 um, P/N160475 (a)
2 Nano column, I.D. 20 pm, P/N160475 (a)
3 Waste
4 Not used
5 Waste
6 Nano column 1, I.D. 20 pm, P/N160475 (a)
Note: a) Fused silica tubing I.D. 20um / O.D. 280um, 5 meter

Note: The position of the Nano Switching Valve is controlled by the event output
7 of the UltiMate gradient pump 2. For more details about the electrical
connection and control of this module, refer to the user’'s manual provided with
this instrument.
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3.3.2 Programming the Parallel LC Application

This section discusses the programs used to perform consecutive separations of
a cytochrome c digest to test and understand the working principle of a Parallel
Nano-LC application.

e ‘Parallel Column1’ performs a gradient run on gradient pump 1 and a
wash and reconditioning on gradient pump 2.

e ’Parallel_Column2’ performs a gradient run on gradient pump 2 and a
wash and reconditioning on gradient pump 1.

It is recommended to perform a two blank runs in the beginning of the sequence.

Use the program ‘Parallel Column1’ for all odd-numbered injections and the
program ‘Parallel_Column2’ for all even-numbered injections.

To program the first step (the first 35 minutes run) of the Parallel Nano-LC
example:

a) Open the Instrument Setup window (Section 2.5).

b) Choose the UltiMate DG Pump 1 and Pump 2 tab to display the pump setup
windows and program the required gradients as discussed in Section 2.5.2
A. The following pictures present the gradients for the gradient pump 1
(FIGURE 3-15) and gradient pump 2 (FIGURE 3-186).

@Darallelitlolumnl - Instrument Setup =10 il

Fle UtiMate 06  Help

D|=(d| & x|%]

UtiMats DG Purnp 1 | Column 1| Gven | Ultivtate DG Pump 2| Column 2 | Digital Outs | Detector

5 Gradient Tahle Gradient Profile

UltiMate DG Time | Flow A B C D
(min) |(pWmin) | (%) | (%) | (%) | (%)

000 0.30f 100 0
B| 500 030 100
34.80 030 a0
35000 030 0
1.00{ 100

&[] —
oloolaoo
oo olalo

FAMOS Wall
Flata

20
ho

Switchos I 00 200 300

[Legena: —a  —8 c D

i~ Control Pressure limits, bar

Min. Pressure 0 ex. Pressure. 400
Repeat gradient |1 3: times

[+ Save pressure profile

Ready [ 4

FIGURE 3-15 Gradient Program for the Gradient Pump 1 — Gradient Elution

User’s Manual Xcalibur VI Plug-ins D985R3 3-15



Programming Examples for the UltiMate Dual Gradient

B parallel_Columni - Instrument Setup — |3l x|
Ele UtMate DG Help
nS8 & x|2
—
UliMte DG Pump 1| Column 1| Gven  Ultitate DG Pump 2 | Column 2 | Digital Outs | Detector
Gradient Table Gradient Profile
UltiMate DG Time | Flow | A | B | © | D
min) |@ming| (%) | 1 | ©%) | (%)
1 oon| 030 10 90 o o
2 500 031 10] @ i 1 o
3 5i0) 031 00| 0O o o
= 4 ¥ 300 030] 100 0 i 1 U
FAMOS Well 5 100] 100 0 a 0 0
Pl
A0
o
b0
Switchos I 100 200 a0
[Legena: —a —B ¢ D
~Control Prassure limits, bar
Min. Pressure o Max Pressure 400
[V Save pressure profile
Repaat gradient |1 3: times
Ready [ 4

FIGURE 3-16 Gradient Program for the Gradient Pump 2 - Wash and Reconditioning

c) Choose the Column 1 and Column 2 tabs to display and to setup the column
parameters and the CRP correction mode as discussed in Section 2.5.2 B.

The following pictures present a typical setup for the two identical Nano
separation columns (FIGURE 3-17).

@Parallel_(:olumnl - Instrument Setup

- o] x|
Ele UliMate DG Help
NS & x|?
P
Utibtste DG Pump 1 ColumnT | oven | Uttiviate DG Pump 2 | Column 2 | Digital Outs | Detector |
i Column Configuration
Inner Diameter. um: 75/75 Calibratar Type: INANNAN -
UltiMate DG
Column Length, cm: |15 -
Stationary Phase: ©18, 3um, 1004 -
Min. Pressure, bar 0
FAMOS ‘el Mayx. Pressure, bar: 200
Flal
CRF Value: 630 Setup,
Calibrate CRP: IEEfDre Each Sample LI
Switchos ||
Ready

FIGURE 3-17 The Column 1 (Nano Column 1) Parameters Setup Window

d) To control the position of the Nano Switching Valve and the autozero signal
of the UV Detector (if installed) by the event output 7 and 6 of the UltiMate

gradient pump 2, select the Digital Outs tab and program the outputs as
presented in FIGURE 3-18.
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Eirarallel_columni - Instrument Setup (=]

Fle UliMate DG Help
Ded| & x[?
[

Uliivate DG Pump 1| Column 1 | Gven | Ultiviate DG Pump 2 | Column2 Dighel Outs | Detector |

Tirme | Event |T ne ‘ Type: IPump#ZfE(OC) LI
= = 0.00 Pump #1 -7 ( Relay) OFF
Uni¥:f=0G 10.00 Pump #1 - 7 ( Relay) on Time: |13 o
300 Pump #2 -6 { OC)
5 " Switch OFF
" Switch ON
— @ Pulse
FAMOS ‘el
Flate Commit

Mew Delete

Switchos |

Ready

[NoT sAvED 4

FIGURE 3-18 Controlling the Nano Switching Valve and the UV Autozero

e) If the UltiMate UV Detector is part of the configuration, select the Detector
tab and setup the wavelength parameter as presented in FIGURE 3-19. For
more programming details refer to Section 2.5.1 B.

@ Note: The exact timing of the UV Detector autozero signal depends on the delay
volume of the connecting tubing between the columns and the detector flow cell.
To get best performance, you may need to change this setting.

B parallel_Columni - Instrument Setup o [=]

File UliMate DG Help
DR & x[?
—  [FEaes
oo UliMate DG Pump 1 | Coluran 1 | Qven | UliMate DG Pump2| Column2| Digital Owts Detectar

Time constant |2.0 ~| Sec  Sampling rate 1 ~| He

*UltiMate DG Suitable for minimum peak width sthase of  0.333 Min
Bun Time: 5 Min  Acquisition Delay, 0 Min
U Channel [w# [ # [ # #4 ™ Bwitch lamp off on startun

FAMOS Well Time | Wave-

Plata (min) | length1

& 1 0.00 214

2 p 3300 214
3 254

Switchos |

Ready

[NoTSAVED 4

FIGURE 3-19 The UV Detector Setup Window

f) Choose the Switchos // icon in the Instrument Setup window to display the
Switchos Il setup window and to program the valve positions. For the Parallel
Nano-LC application, the position for valve A and B are opposite in
consecutive RP runs as presented in FIGURE 3-20.
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Eirarallel_columni - Instrument Setup

=0l %]
Fle  Help
Ded| & x[?
[
e —Contral pressure limits, bar
Min. pressure: |0 Max pressure: 400
*UltiMate DG [ Save pressure profile
~Time Takhl
Time: Flaow SSY | Valve A | Valve B
{min) | (l/min)
0.00 300 A 12 10-1
FAMOS ‘el
i 500 300 A 12
35.00; 300 Al 1041 1-2
Switchos |
Ready MNOT SAVED

FIGURE 3-20 The Switchos Setup Window

dg) Choose the FAMOS icon in the Instrument Setup window to display the

FAMOS setup window (FIGURE 3-21) to program the injection parameters as
presented in TABLE 3-3.

5Parallel7(3oll.lmnl - Instrument Setup

=[]
Ele Help
NS & x|2
e
— Standard injection —User defined program
Injection method inge speed [~ Enable UDP
C Full Speed Marmal - Sefup
(@ Partial
Uliivate DG - g
 Pickup Scalefactor: [ —Lawy Dispersion Mode

[~ EngbleLD. Mode

E [ Airsegment Fluh velume (ul)
Hesd LD Flaw, uljmine: |2
[~ Head space pressurs wiash volume () 00

111

FAMOS Well [v Needlewash 1
Flate Needle height {mm) L2 e
. E\'e4m5| Defaultinjection volume (u):  [1.0]
!ﬁ Coaling
Switchos || ’7 [+ Encble cooling T EEEe(E): I]S— ,’Z Bun screens
Alarm buzzer

Ready

FIGURE 3-21 The FAMOS Setup Window
To program the second step (the next 35 minutes run):

a) Program the gradient pump 1 (which performs the wash and reconditioning
step now) as presented in FIGURE 3-22 and the gradient pump 2 as
presented in FIGURE 3-23.
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5Parallel7c30lumn2 - Instrument Setup =10 il
Ele UliMate DS Help
D= & x[2
e
UtiMate DG Pump 1 | Column 1 | Oven | Uttiviate DG Pump 2 | Column 2 | Digial Outs | Detector
Gradient Table Gradient Profile
UltiMate DG Tirme | Flow A B o8 D
(rmin) |(pkmin} | (%) | (%) | (%] | (%)
1 0.00 0.30 10 a0 o o
2 5000 030 10 90 0 0 0
3 5100 030 100 0 0 0
i 4 p| 35000 030 100 1} 1} 1}
AN e 5 100] 100 0 0 0 d
Flata ——
— 4
. :
i i
Switchos || ' 10.0 200 300
legeno: —A  —B ¢ D
i~ Control Pressure limite, bar
hin. Pressure: 0 hex Pressure: 400
[+ Save pressure profile
Fepeat gradient |1 3: times
Ready | A

FIGURE 3-22 Gradient Program for the Gradient Pump 1 - Wash and Reconditioning

B parallel_Column2 - Instrument Setup —al x|
Fle UtiMate 06 Help

D|=(d| & x|%]

Uttitate DG Pump 1| Calumn 1 | Oven  UliMate DG Pump 2 | Calumn 2 | Digital Outs | Datat:tovl

Gradiert Table Gradient Profile

UltiMate DG Time | Flow | A | B | € | D
(min) | (ulmin) | (%) | (%) | (%) | (%) 190
1 ooo| o030 i O 0| 0 .
Z ¥ 5m0 030 @ 0 0 1 s
E] 3aen 030 &1 & a6 0
4 35.00 0.30 10 50 a 0 0
FAMOS Well 5 io0 im0 4 o 8
Plate
— X
.
& e
»
Switchos 0 200 30.0
| Legend: —A —B  —C D

i~ Control Pressure limits, bar

Min. Pressure: 0 Max Pressure: 400
Repeatgradient |1 3: times

[+ Save pressure profile

Ready

FIGURE 3-23 Gradient Program for the Gradient Pump 2 — Gradient Elution

b) To switch the Nano Switching Valve back after 10 minutes and to generate

the autozero signal, program the event outputs of gradient pump 2 as
presented in FIGURE 3-24.
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B parallel_Column2 - Instrument Setup
Fle UliMate DG Help

=1o] x|

Dl=E & x|

UltMate DG Pump 1 | Column 1 | Oven | Ultiate DG Pump 2 | Column2  Digtal Outs | petactor|

Time | Event |T ne

Switchos ||

‘ Type: IPump#T -7 (Relay) LI
= 0.00 Pump #1 - 7 { Relay ) ON
Uiz e 0.00 Pump #1 -7 ( Relay) Time: |10 min
13.00 Pump #2- 5 { OC) PULSE

@ Switch OFF
" Switch ON
 Pulse

FAMOS ‘el

Flate Commit

MNew Delete

Ready

FIGURE 3-24

Controlling the Nano Switching Valve and the UV Autozero

c) Setup the UV Detector (if installed), the Switchos and the FAMOS as

discussed in step e) to step h) above.

To program the following programs, use the program ‘Parallel_ Column1’ for all
odd-numbered injections and the program ‘Parallel_Column2’ for all even-

numbered injections.
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3.3.3 Sequence Setup

To setup the sequence for a 2D-LC application, click on the Sequence Setup icon
on the Xcalibur Home Page to present the Sequence Setup window
(FIGURE 3-25).

ntitled [(pen] - Sequence Setup - o] x|
Edt Change Actions Yew GoTo Hep

o [T D)o 8] 5| B W[ > | (710 S0 | 0| oo [ | || mA| 7]

ample Typ File Name |Sample ID| Path Inst Meth Fosition | Inj Vol

Steturs |N1|unsmm Ounun | 1 [Unknown  Blank_Calumnl 1 DACALBUR\DATAParallel D\ xcaliburymothods\Parsliel_Columnl 141 1.00
= Fun Managor 2 Unknown  Blank_Column2 1 Do=CALBLIRYDATA Farallal Diealiburmathods\Parallel_ColumnZ 141 1.00
Feady To Download 3 Unknown | Sample_Calurnl 1 OCALBUR\DATA Parsllel  |D:\xealibumathods\Parallal_Columnl 141 1.00
Eiﬁ:::c':mml 4 Unknown  Sample_Colurnn? 1 DARCALEURDAT A Parallel OHealiburymethods\Parallel_Colurn? 141 1.00
"J‘\"orkun‘g on ) B |Unknown  Sample_Colurnl 1 DipCALBLRNDAT AN Parallel Diypcaliburimathods\Parallel_Colunnl 141 1.00
Fositan B Unknown  Samplo_Celurmng 1 DA RCALELRYDATAY Farallol Oyl mothods\Pasllel_Column? 141 1.00

Raw Fili 7 Linknown | Sample_Columnl 1 DARCALBUR\DATA  Parallsl Di\<calibur\mathods\Parallel_Columnl 1A1 1.00

Inst Methad 8 Sampla_Coluran) 1 DAMCALBLUR\DWTA\Parallal | Di\xeslibur\mathads\Paralisl_Columnl 141 1.00

= UtiMata DG X 0.01

Fnady 1o Download
= FAMOE Well Plate
Faady to Download
Swalchos 1|
Fiaady to Download

FIGURE 3-25 The Sequence Setup Window

FIGURE 3-25 shows the sequence table for Parallel Nano-LC as provided on the
CD ROM. The first two lines show blank injections which are optional but
strongly recommend. The third line shows the first sample injection (step 1), etc.

Fill out the table to meet the needs of your application. Start by double clicking
on the first Inst Meth entry. Choose a method from the dialog box that is
presented. Enter the sample Position and the desired injection volume (Inj. Vol.).
The File Name is set to ‘dataO1, dataO2, etc.’” by default. You may change this
according to your needs.

@ Note: If you intend to re-use the table, you should save it under any valid name.
However, the sequence will run, even if you have not saved it.
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