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Notice

The information in this document is subject to change without notice and must not be
construed as a commitment by Waters Corporation. Waters Corporation assumes no
responsibility for any errors that may appear in this document. This guide is believed to be
complete and accurate at the time of publication. In no event shall Waters Corporation be
liable for incidental or consequential damages in connection with or arising from the use of
this guide.

©2010 WATERS CORPORATION. PRINTED IN THE UNITED STATES OF AMERICA. ALL RIGHTS
RESERVED. THIS BOOK OR PARTS THEREOF MAY NOT BE REPRODUCED IN ANY FORM
WITHOUT THE WRITTEN PERMISSION OF THE PUBLISHER.

Waters, Xevo, ACQUITY, and ACQUITY UPLC are registered trademarks of Waters
Corporation.

MassLynx, and The Science of What's Possible are trademarks of Waters Corporation.

All other trademarks are the sole property of their respective owners.
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Introduction

The guide demonstrates the basic process of daily setup and operation, creating processing
methods and data processing.

Once completed, the guide remains with the customer for future reference and training.

Safety precautions

The customer must understand and follow all the necessary safety precautions described in
the relevant Waters® Operator’s Guides provided with the system, prior to performing this
procedure.

Other operational assistance

e MassLynx™ Software Online Help

e Online ACQUITY UPLC® Console Help

e Waters Xevo® TQ Documentation CD (p/n 715002206)
e Waters Educational Services

This guide assumes that the Xevo TQ-S ACQUITY UPLC system has been installed and
verified to the appropriate performance level, and the system is ready to be operated. If this
is not the case, refer to the Xevo TQ-S and/or ACQUITY UPLC installation documentation.

INTRODUCTION
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System overview

The Waters Xevo TQ-S ACQUITY UPLC system is a high performance LC/MS system enabling
the rapid acquisition and processing of mass spectral data from chromatographic analyses.

The basic components of the system are:
e Waters Xevo TQ-S mass spectrometer
e Waters ACQUITY UPLC system

Each component of the system may have differences in configuration depending on the
options specified during the purchase of the system.

Ensure that the basic familiarization topics have been covered prior to completing this
Customer Familiarization Guide. Refer to the appropriate sections of the Xevo TQ-S ACQUITY
UPLC System Installation Checklist (p/n 715002460).

SYSTEM OVERVIEW
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Important instrument concepts

ScanWave™

The Xevo TQ-S incorporates a uniquely designed collision cell with the option to operate in
T-Wave™ enabled mode or in ScanWave™ enabled mode.

ScanWave is an innovative use of T-Wave collision cell technology that significantly enhances
full scan spectral performance. In this mode the cell accumulates ions (intact and fragments)
and then releases them, according to their mass to charge ratio (m/z), in synchrony with the
second quadrupole mass analyzer. This intelligent scheduling of ion release from the collision
cell improves duty cycle efficiency and results in spectra with greater ion signal intensities.

Storage ScanWave
Region Region
. A
~ N ' & N

Figure 1 - ScanWave collision cell

Operation of the ScanWave collision cell occurs in three stages:
e Ion accumulation
e Ion transfer
¢ Ion ejection

IMPORTANT INSTRUMENT CONCEPTS
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lon accumulation

Ions enter the ScanWave collision cell and encounter a DC barrier at the rear of the storage
region. An RF barrier is also applied to the rear of the ScanWave region.
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Figure 2 - Initial ion accumulation

The DC barrier is lowered and a T-Wave is applied to the storage region to transfer the ions
into the ScanWave region.

A / RF Barrier
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Travelling Wave

Figure 3 - lon accumulation in the ScanWave region

IMPORTANT INSTRUMENT CONCEPTS
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lon transfer

The DC barrier is raised again so that ions are confined in the ScanWave section of the
collision cell. Ions entering the collision cell at this time are now accumulated in the storage
region.

DC Barrier RF Barrier

A
Potential \

Energy @ Low m/z Ion ”

@ Intermediate m/z Ion

@ High m/z Ion

—

—~ Y
Storage Region ScanWave

Figure 4 - lon transfer

lon ejection

A T-Wave is now applied to the ScanWave region so that ions are forced over the RF barrier
into the second quadrupole region. Ions of higher mass to charge ratios exit the ScanWave
region before ions of lower mass to charge ratios.

A DC Barrier RF Barrier
Potential

Energy O Low m/z Ion

@ Intermediate m/z Ion

@ High m/z Ion

°©0 5 , © 8 ° e o © 08, o

Travelling Wave

Figure 5 - Ejection of higher m/z ions

IMPORTANT INSTRUMENT CONCEPTS
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The RF barrier is now lowered so that all ions can be ejected from the ScanWave region.
A DC Barrier
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Energy
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Figure 6 - Ejection of lower m/z ions

Travelling Wave

The second quadrupole scan is synchronized to the ejection of ions from the ScanWave
region of the collision cell and is scanned from high mass to low mass.

This results in enhanced ion detection and increase signal intensities.

Ion
Current Conventional
m/z
Ion ScanWave
Current
m/z

Figure 7 - Conventional versus ScanWave enhanced mass spectra

IMPORTANT INSTRUMENT CONCEPTS
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Injection modes

The sample manager uses a fixed loop injection scheme, and has three modes of injection:
e Full loop for maximum precision and column efficiency for a specific injection volume
e Partial loop for maximum speed and minimum consumption of sample

e Partial loop uses needle overfill (PLNO) for best recovery and efficiency with partial
loop injections

NOTE: All mechanically driven injections result in a dispersal of the sample as a
result of viscous flow.

The volumes of the loops vary slightly, so every loop is "characterized" to determine the
actual volume. The sample manager Characterize menu, records the measured loop volume
and the nominal loop volumes. Discard the loop volume if it is smaller than it should be.

Full loop mode

The sample loop is overfilled several times, ensuring that the diluted portions of the volume
drawn from the sample are not injected, and that the sample loop is filled with a "heart cut"
of the sample solution. Because the internal surfaces of the sampling needle and sample loop
are thoroughly rinsed with the sample itself, the effects of solute adsorption and solvent
exchange with the needle wash and mobile phase are reduced.

NOTE: The default loop overfill factor in this mode specifies the excess volume
of sample drawn when you select the full loop option. For example, for a
2 pL loop, 11.2 pL of sample is used per 2 pL full loop injection. For a
10 pL loop, 40 pL of sample is used per 10 pL full loop injection. Smaller
loops are harder to fill and so require larger overfill factors.

Partial loop mode

This is best used for applications where the volume of sample is limited or when reduced
cycle time is critical. In this mode the sample is bracketed with air gaps and the weak wash
solvent. The weak wash solvent must match the mobile phase in order to ensure that the
solutes do not begin to elute in the weak wash upon injection. This can lead to peak
distortion and peak splitting in extreme cases. This mode is best used for larger volumes e.qg.
20, 50 pL.

Partial loop uses needle overfill (PLUNO)

This is the default injection mode. An air gap is drawn to segregate the sample volume from
the weak wash solvent, and then the requested sample volume plus an additional 3 uL are
drawn followed by air. The sample volume plus 2 pL are positioned on the syringe side of the
sample loop with the valve in the inject position. When the sampling valve is rotated to the
load position, the requested sample volume is metered into the sample loop. Upon injection,
the valve brings the sample loop on line and the sample volume is pumped onto the column.
The air gap and the extra 3 pL ensure that the sample needle is rinsed with the sample and
reduce the amount of analyte lost by absorption. PLUNO is best used with low volumes

e.g. 2,5, 10 pL.

NOTE: The best default choice for the PLUNO needle overfill flush volume in
ACQUITY UPLC System Driver version 1.30 is 15 pyL. Use the Advanced
Settings option in the ACQUITY Sample Manager window to adjust the
volume as required.

IMPORTANT INSTRUMENT CONCEPTS
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Preparing the mobile phase

1. Prepare the following mobile phases:

e Mobile Phase Al
e Mobile Phase B1
e Weak Wash

e Strong Wash

e Seal Wash

Water with 0.01% formic acid and 0.05% ammonia solution

Acetonitrile with 0.01% formic acid

10:90 acetonitrile:water with 0.01% formic acid

Acetonitrile with 0.01% formic acid (use mobile phase B1)

10:90 acetonitrile:water with 0.01% formic acid

(also used as diluent and weak wash)

2. Place the ACQUITY solvent lines in the correct bottle:

a. Place the Al solvent lines into the mobile phase Al reservoir.

b. Place the B1 solvent line into the mobile phase B1 reservoir.

Place the weak and strong wash solvent lines into their respective reservoirs.

d. Place the seal wash solvent line into the seal wash reservoir.

Preparing the samples

1. Prepare the following samples in 2-mL UPLC vials:

Table 1: Test samples

Sample

Content

Test Sample 1

0.1 pg/pL sulfadimethoxine in 10:90 acetonitrile:water
Add 100 pL of the 1 pg/pL solution to 900 pL of diluents

Test Sample 2

0.2 pg/uyL sulfadimethoxine in 10:90 acetonitrile:water
Add 200 pL of the 1 pg/pL solution to 800 pL of diluents

Test Sample 3

0.3 pg/pL sulfadimethoxine in 10:90 acetonitrile:water
Add 400 pL of the 1 pg/pL solution to 600 pL of diluents

Test Sample 4

0.4 pg/uL sulfadimethoxine in 10:90 acetonitrile:water
Add 600 pL of the 1 pg/pL solution to 400 pL of diluents

Test Sample 5

0.8 pg/pL sulfadimethoxine in 10:90 acetonitrile:water
Add 800 puL of the 1 pg/pL solution to 200 pL of diluents

Tuning Sample

5 pg/ulL sulfadimethoxine in 10:90 acetonitrile:water

Working Stock

1 pg/ pL sulfadimethoxine in 10:90 acetonitrile:water

Calibration

Sodium cesium iodide solution

WAaTERS® XEVO® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Opening MassLynx software and creating a project

Double-click the MassLynx icon
Click File > Project Wizard.

3. Click Yes to the prompt "When changing to a new project, some services are
automatically closed down. Continue?".

4. Input the Project name as TRAINING and the description as Customer
Familiarization, then click Next.

Create Project g|
Project name | TRAINING
Deszcription |Eustnmer Familiarization |
Location |D'\MBSSL}'W"~ | [ Browse ]
[ Mest » l [ Cahcel

Figure 8 - Create Project window

5. Select the Create using existing project as template check box, and ensure that
C:\MassLynx\DEFAULT.PRO is the existing project, then click Finish.

Create Project §|

() Create new project
() Create using curent project as template
] Copy sample lists

(%) Create using existing project as template

Existing project | B n:-:'-.[:IEF.'L"-.I_ILT.F'FIIZI Browse |

< Back “ Finizh ][ Cancel

Figure 9 - Create Project window

NOTE: The MassLynx project structure is described in the "Understanding
Project Structure" section of the MassLynx software online help.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Preparing the ACQUITY UPLC® system

The following section describes how to set up the ACQUITY UPLC system.

Recommended
workflow

In the MassLynx software, click the Inlet Method icon retrted to open the inlet

method editor.

Priming the solvent lines

v

Priming the syringes

v

Characterizing the needle seal

v

Characterizing the needle and
ioop voiumes

v

Equilibrating the system

v

Setting up inlet methods

Click the ACQUITY Additional Status tab to display the status of the ACQUITY

modules.

== Default.wvhp, Default.w2200 -
File View Tools LC  Acquity Sampler

DS ginls

Inlet Method
Help

= &

‘ Status
Statui] ACOUITY Additional Status ]ISolvent Levels

Status
Indicators
Riurn
Inlet Pump

Autosampler
& oK

Detector
Secar:

Pumps

e é Time [minz]: 0.00

On

@ Pressure [psi]: I}

Mode: Mot Installed

Cycle ﬁ Flaw [l min 0.00 @

Inject
' Ready

100 %

oo

For Help, press F1

Figure 10 - Inlet Method editor

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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3. Click the ACQUITY UPLC Console icon @ to display the ACQUITY UPLC Console.

== Default.wvhp, Default.w2200 - Inlet Method

File View Tools LC Acquity Sampler Help

O2E & ¢aiin &

Hi

S X

| Status

Solvent Levels ]

Status
Inlet 3873 psl
0.300 mLfmin

Autosampler

ACQUITY Binary Solvent Manager

A
B1

-

Yo 24.0 =C

= Sample
Yo Off

_# ACQUITY Sample Manager
Flaw

Column 133
2

For Help, press F1

Figure 11 - ACQUITY Additional Status window

{2 ACQUITY UPLC Console (Local) - [System]
= ACQUITY UPLC System

Binary Solvent Manager
Sample Manager
Column

Plots

Mairtenance Counters
Logs

o System Status

Binary Solvent Manager

-3 psi

0.000 mL/min

Sample Manager

Column 23.3 °c
Off

Sample 24.6 °c
off

Room 238 °C

Control Configy Maintain Ti

Figure 12 - ACQUITY UPLC Console

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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4. Prime both the Al and B1 solvent lines of the binary solvent manager:

a.
b.

C.

NOTE:

Click Control = Prime solvents... in the binary solvent manager Console window.
Select both A1 and B1 and specify a time of 5 minutes.
Click Start to begin the solvent line prime.

Prime A/B Solvents

Solvent Line(s) to Prime
A a1 |
B |B1 |w

[ Start l ’ Close ]

Figure 13 - Priming the solvent lines

This process can be simplified by using the System Startup and Refresh
System functions. Previous settings are remembered and can be
automated to walk the user through the procedure.

5. Prime the binary solvent manager seal wash lines:

a.

b.

Click Control > Prime seal wash... in the binary solvent manager Console
window.

Click Yes to begin the seal wash prime.

Prime Seal Wash

? ) Start priming seal wash?
2

Figure 14 - Priming the seal wash

6. Prime the sample manager syringes:

o 0o o

Click Control = Prime syringes.

Select the Sample syringe and wash syringes check box.
Specify a minimum of ten cycles.

Click OK to begin the prime.

Prime Syringes

() sample syringe only
() sample syringe and wash syringes

Number of cycles:

[ OK ] [ Cancel ]

Figure 15 - Priming the syringes

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Characterizing the needle seal

1. Click Maintain > Characterize > Needle seal... in the Sample Manager Console
window to perform the needle seal calibration procedure.

&3 ACQUITY UPLC Console (Local) - [Sample Manager]
B} ACQUITY UPLC System Control Configure | Maintain | Troubleshoot Help

Binary Solvent Manager -

Sample Manager | Characterize D | Meedle and loop velumes...
Column Replace Y[ Needie seal... N
Plots Calibrate needle Z axis... by
Maintenance Counters conditions sample

Logs Leak test 4

Back pressure regulator test...

sample Pressur| Current:

-2 psi Disable motors
Park injection valve Injections
Defrost... :
Injector Valve: ctions
. Reset injection count... ]
Inject

Create log entry...
oy - el

Figure 16 - Characterizing the needle seal

2. Ensure the procedure passes successfully.

Characterizing the needle and loop volumes

1. In the Sample Manager Console window, click Maintain > Characterize > Needle
and Loop Volumes..., to perform the system volume calibration procedure.

2. Ensure the procedure passes successfully.

NOTE: Characterize the system volume whenever there is a change to the
mobile phase, wash solvents, sample loop, needle, or any of the syringes.

This process can be simplified by using the System Startup and Refresh
System functions. Previous settings are remembered and can be
automated to walk the user through the procedure.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Connecting the inlet tubing and equilibrating the system

1. Ensure the ACQUITY UPLC BEH C;5 (2.1 x 50-mm, 1.7-um) column is connected and
placed in the column heater or column manager (if installed).

2. Check that the flow path indicator on the column is correct for the direction of flow.

CAUTION: The direction of flow is very important. If the column is installed
in the wrong direction, the packing material will become
disturbed, resulting in loss of efficiency and possible damage to
the mass spectrometer and/or optical detector.

3. Place the ACQUITY UPLC outlet tubing into a suitable waste container.

4. In the BSM window of the ACQUITY UPLC console, click Control > Set Flow....
5. Set the initial mobile phase flow conditions as shown in Figure 17.

setow |

Flow:
mL,I’mln

Solvent A: Solvent B:

% flo.0 %
Al v Bl |w

®@®6

Figure 17 - Setting the initial flow rate

6. Ensure the inlet editor status LEDs for Pump ON and OK turn green.

NOTE: If the LEDs do not turn green, refer to the ACQUITY UPLC System
Operator’s Guide (p/n 71500082502).

Equilibrate the column until the BSM system pressure delta value is <20 psi.
Place a Blank solution into position 1:A,1 of the sample manager.
Place Test Sample 1 into position 1:A,2 of the sample manager.

10. Place Test Sample 2 into position 1:A,3 the sample manager.

11.Place Test Sample 3 into position 1:A,4 of the sample manager.

12. Place Test Sample 4 into position 1:A,5 of the sample manager.

13. Place Test Sample 5 into position 1:A,6 of the sample manager.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Setting up the ACQUITY UPLC inlet methods

1. In the inlet method editor, click the Inlet icon

manager method editor.

2. Create an inlet method for the familiarization tests with the settings shown in Figure 18.

NOTE:

Inlet

For further details on the ACQUITY UPLC inlet methods, gradient curves,
and method optimization, refer to the ACQUITY UPLC system

documentation and the ACQUITY UPLC online help.

X

[ Modify ACQUITY Binary Solvent Manager, Instrument Method
ACQUH’\/ Binary Solvent Manager Run Time: [2.50 it
General lData ] Analog Dut] Events]
Solvents Pressure Limits ?
[a1 =] [watersnotz Fa-0.05 |[] | | Low: [d psi
Seal'Wash
[B1 =] [acetonitie + 0015 Fa v | High: [15000  psi 10 min
Gradient:
Time Flawe -
i tmLmin) Yol ‘ %8 Curve
1 10.0
2 (020 0.800 90.0 10.0 4
3 [1.80 0.800 30.0 70.0 4
4 |1.80 0.800 30.0 70.0 3]
5 (2.00 0.800 90.0 10.0 4
5 |2.450 0.g00 q0.0 10.0 4] w

Comrment: |

|

DK|

Cancel |

Figure 18 - Binary solvent manager settings for customer familiarization

3. If required, click the Browse icon J to enter custom mobile phase names.

4. Click the Autosampler icon #utes=meer to open the sample manager method editor.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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5. Create an autosampler method for the familiarization tests with the settings shown in

Figure 19.
£ Modify ACQUITY Sample Manager Instrument Method g|
ACQUH’Y Sample Manager Run Time: |2.50 it
General 1 Data ] Events]
- 2
Sample Loop Option Plose Foad Locp Offline: J
£ Pattial Loop [Disabie =] min Advanced Settings §|
& Patial Loop With Needle Overfil [~ Load Ahsad —
" Full Loop Enable any of the following options to override the ﬂ
M ax Sample Yolume: 0.00 pL automatic behaviar, =
e Sl Ve I Full Loop Cwverfill Factor: |
Weak: Column: e ereEN @200 [EEgoEasinE
TAACNH20-0mEFA ~| .| [eo0 L 00 vt s C [ Syringe Draw Rate [Fuomane
Sl . Semptr Meedle Placement
Acetanitile + 0% FA - - 200 pL 180 «|C [ 2 ‘C r {From biottom)
[~ #ir Gaps pre-aspirake
Tt posk-aspirate
. - S
I Meedle Overfil Flush
Cancel oK | Cancel |
Figure 19 - Sample manager settings
NOTE: The sample manager advanced settings may be customized if required.

For example, samples in more viscous matrices may require slower
syringe draw rates.

6. If using the ACQUITY UPLC column manager, select the appropriate column number in
the Column Manager tab of the sample manager method editor.

7. If the ACQUITY UPLC system contains additional detectors, set up any additional
ACQUITY UPLC detector methods as appropriate:

a. In the inlet method editor, click the appropriate detector icon, for example,

e &

acauty e QF cauty Fie , tO open the detector method editor.

b. Configure the detector method as required. See Appendix for example detector
method.

NOTE: Ensure that all fluidic connections are correct for a multi-detector
system.

8. Click File = Save As in the inlet editor, and save the inlet method as
Gradient_ DDMMYY.

9. Click the Load Method icon & in the inlet editor to load the inlet method to the
ACQUITY UPLC system.

10. Allow the column and sample temperatures to equilibrate.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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Setting up and calibrating the mass spectrometer

The following section describes how to set up the Xevo TQ-S mass spectrometer.

Optimizing the source conditions

v

Checking the acquisition
Recom lr:r“lend ed debik
workflow

v

Running IntelliStart

v

Creating the MS method

1. In MassLynx, click the MS Console icon Ms consale |

Z )

2. Ensure the mass spectrometer is in Operate. If not, click the Operate icon »==: to
place the instrument into Operate.

3. Click the API Gas icon = to switch on the API gas flow.
4. Click the Collision Gas icon === to switch on the collision gas flow.

Dilute the original solution of IntelliStart resolution solution, provided with the Waters
Xevo TQ-S Sample Kit (p/n 700005472) by a factor of 20 in 50:50 IPA:water.

6. Install a bottle of Intellistart resolution solution, sodium iodide/cesium iodide/methyl
sulfate sodium salt calibration solution to fluidics reservoir C.

7. Install the bottle of calibration solution (containing phosphoric acid) to fluidics

reservoir B.
7

In the Interactive Fluidics page, click the Control icon = o |

Select reservoir C and ensure the purge procedure begins. On completion of this
purge process choose reservoir B to ensure purge procedure is begins and completes
on this channel also.

10. Once the purges have completed, select the Instrument Resolution, Positive,
Negative, and Instrument Calibration check boxes as shown in Figure 20.

NOTE: The instrument resolution and calibration options may be hidden if they
have been previously completed. To view the options, click Show
Instrument set-up options.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE
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11. Ensure that the Pre-checks check box is clear.

12.Click the Start = icon.

A ACOUITY UPLC Consola {Local) - [Xeve TQ-5 M5 Datector IntelliStart]
= ACUUITY UPLL Syetem
+ Binary Sobeent Manager
+ Sample Manage
+ Cobriny

Conlil  Corlgran Masbsn  Tantichonol  Hul
Positive and negative instrument resolutions. invalid

@ Power

= Havo TO-5 M5 Delecton -
Miarmual (plirezalion -
M5 Diapley
L m and negative mades for the current =
Plots Lype of analysis. Use IntelliStart Lo set up the instrument resolution. (a
Mamdinanen Coamiin: .
Logs ol

ANERERENENENNNNENENENENENENEEEREEEEN
Ton Mode: 5+ Type of Analysis: [lnit Mass Resolutian -

Hide Inshrument seb-up options

Instrusment Set-up Ll
[¥ Instrument Kesolution ¥ Posilive a
¥ Megative =
Operate.
Jw Tostrammuend Calilaralion I pre checdks 9
@ svstemStatu -
A1
Hevo T0-5 MS Detector:
Pasitier and negative s 7 Ese @
instrment pesolutions o
et} J"JPJ'F i [ sample Tune and Develop Method W - -

Checks

[ LE/MS System Check

Figure 20 - Specifying the initial IntelliStart parameters

13.1In the IntelliStart Setup Parameters dialog, click the Set instrument up for
drop-down list and select Unit Mass Resolution.

14. Click the Resolution Reservoir drop-down list and select C as shown in Figure 21.
15. Click the Calibration Reservoir drop-down list and select B.

IntelliStart Setup Parameters

Hi o
Intelli- a7,
Resolution and Calbration | ab
—Type of Analysis
Set instrument up For: Unit Mass Resalution j Save Ag. Delete
—Set-up Reference
Resolution Calibration
Pasitive Reference: [Resolution pos ion =~ [Phosphericposz ~|
Negative Referance: \Re;n\utim negion j
I™ Print Resolution Report I Print Calibration Repart
—Set-up Range
Mass Range: |Deaut 2 - z043) =] pa
Calibration Speed: [oeFnae (100 - 10000} =] paisec Ay
—Target
MS 1: [t 0.75) =] pa
M 2: [Lnit (0.75) =] pa
|-Fluidics l
Resolution Reservoir c ~| Resoftion pos ion and Resolution neg ion solution
Calibration Reservoir: B - Phosgihoricpos2 solution
Help ‘ Switch to basic mode Stat ‘ Save ‘ Cancel ‘

Figure 21 - Specifying the IntelliStart parameters

If no printer is installed, ensure that the Print Calibration Report
check box is not selected.

CAUTION:

16. Click Start to begin the IntelliStart optimization.
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17.Ensure that the procedure has completed successfully, then check that the IntelliStart
status for the Instrument Resolution and Instrument Calibration options are

selected.
A ACQUITY UPLC Consale {Local) - [Xevo TQ-S MS Detector IntelliStart] H=1F3
=1 ACQUITY UPLC Spst - - . ... - - -
. B Sorves '{st;r:ger Contral - Configure  Maintain - Troubleshoot  Help @ Power @ Operate
+ Sample Manager Positive and negative instrument sample tune invalid
+ Colurt

=I ¥evo TQ-5 MS Detector moyl =
InteliStart I“ l el Ilf\f‘ 2 J'i, Qg‘\
4 anual O ptimization =
M5 Display
|nteractive Fluidics There is no valid positive and negative sample tune for the current type of analysis. Use
Plots IntelliStart to carry out a sample tune.

o)

Maintenance Counters
Logs

z
z
E

Ion Mode: ES+ Type of Analysis: ‘Unit Mass Resolution j

Hide Instrument set-up options I

O

Start

nstrument Set-up

-1 .
\gﬁ I Instrument Resolution ¥ Positive
¥ Negative
- ¥ Instrument Calibration ™ Pre-checks

S

Operate

o3

’ System Status

2P

Xevo T()-5 MS Detector: —Development

Pnsitive and negative .~ ﬁ

::::I'i";“ent sample tune [~ Sample Tune and Develop Method —
Tune

Checks
@ﬁ* [~ LC/MS System Check
Figure 22 - Successful IntelliStart results
NOTE: The calibration report is printed automatically by IntelliStart.

Once the initial setup options are completed, fields can be hidden by
clicking Hide Instrument set-up options.
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Developing an MS method
The Xevo TQ-S IntelliStart software enables you to develop LC/MS methods automatically.

Opening IntelliStart

Recommended +
workflow Developing an MS method

v

Optimizing the probe position

1. Ensure the ACQUITY UPLC is set to deliver 50:50 water:acetonitrile at 0.8 mL/min and
that the LC flow is on.

2. Set the initial probe position:

a. Set the initial horizontal position of the probe by setting the vernier screw on the
top of the source housing (X) to 5 on the scale.

b. Set the initial vertical position of the probe by setting the collar on the top of the
probe (Z) to 7 on the vernier scale.

c. Set the capillary position so that approximatley 0.5 mm is visible at the probe tip.
3. Install the bottle containing 5 pg/uL sulfadimethoxine on fluidics reservoir B.
4. In the Interactive Fluidics page, click the Control icon = coi .

5. Ensure reservoir B and Combined Flow mode check boxes are selected, and the
purge procedure is completed.

6. In the MS Console, select the Xevo TQ—S page and ensure that the instrument is in
Operate, with the API and collision gas flows turned on.

7. Select the IntelliStart menu, then click the Type of Analysis: drop-down list and
select Unit Mass Resolution.

8. If not already done so, ensure that the instrument resolution and calibration using
IntelliStart procedures have been completed.
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9. Select the Sample Tune and Develop Method check box and ensure that both ES+
and ES- check boxes are selected as shown in Figure 23.

A ACQUITY UPLC Console (Local) - [Xevo TQ-S MS Detector IntelliStari] H=E

= ACOUITY UPLE System
4 Binary Sohvent Manager
+ Gampls Manager
% Column

= ¥evo TE-5 M5 Detectar H -
Intelli T,

t arual Optimization

Cortrol  Configure Maintain - Troubleshoot  Help & Power @ Operate

@

MS Display Stop Flow
Interactive Fluidics 7
Plots @
Mairtenance Counters =
e Home
IEEEENENENENENNEENENENENENRNNANEREEN ﬁ
Ion Mode: ES+ Type of Analysis:  |Unit Mass Resolution -
Show Instrument sek-up options | 6
- st
0 SystemStatus M ~¢," ¥ Sample Tune and Develop Method :: ::f @
Operate

v

X3 |
’7 [ LC/MS System Check ar1

Tune

)

Figure 23 - The sample tune and development method page

10. Click the Start == icon.
11. Click Switch to Advanced Mode and set the parameters as shown in Figure 24.

H 3
Intelli® 0

Sample Tune and Develop Method ‘ q B
—Comp d Details
Compound Name Molecular Mass/Formula Adduct A+ | Adduct B+ | Adduct A- Adduct B-
¥ |sulfadimetoxine 310.08 M+H1+ =l =l =l =l
¥ | Chloramphenicol 322.00 Rl =m-H1- =l =l
r | =] | |
I~ = = =) =
™ Multiply Charged Parents Q)

—Method Details
{* Create New Sample Tune {" Load Existing Sample Tune

Sample Tune Name: |575tem | - | ™ Invoke Manual Optimisation
" Develop SIR method: - | [T Export To LC/MS System Check
¥ Develop MRM method: ESI_Sens_Test_Z15epl0 - | I© Append to existing methods
Save Report As: |E§I_5Eﬂ§_TE§t_215EPm | . | V¥ Print Report
—Dptimization Ranges Daughter ion settings

Number of MRM transitions per compound: |1 - )
Cone Yoltage: |ESI_5EI'IS_TE§|:_215E|)j ¥ P P '—’)

- Lowest Fragment Lon Mass: Da
Collision Energy: |Default {2 - 80) -| ev¥
| Exclude Losses.. |
—Fluidics

Flow Path: Combined - A Sample Reservoir: |5 - Sample Flow Rate:

Help ‘ Switch ta bagic mode | Start | Save | Cancel |

Figure 24 - IntelliStart method development parameters
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12.Click Start to begin the IntelliStart optimization and ensure that the procedure
completes succesfully.

A ACQUITY UPLC Console (Local) - [Xevo TQ-5 MS Detector IntelliStart]

= ACQUITY UPLL Spstem

+ Binary Solvent Manager

+ Sample Manager

=+ Calumn

= Hewo TQ-5 M5 Detectar
InteliStart
Manwual O ptirmization
M5 Display
Interactive Fluidics

Flats

Maintenace Counters

Logs

° System Status

Xevo TQ-5 MS Detector:
LC/MS System Check has
not been performed

Contiol  Configuwe  Maintain - Troubleshoot  Help

LC/MS System Check has not been performed

@ Power

Intellisior,

An LC/MS System Check has not been performed. Run LC/MS System Check to clear the

problem .

Ton Mode: ES+

Type of Analysis: |Unit Mass Resolution ﬂ

Hide Instrument set-up options |

@ Operate

®

Home

O

Start

—Instrument Set-up
¥
f\_\

3.
“ *® !\’ﬁ [~ Instrument Calibration

[ Instrument Resolution

v Positive
v Negative

I Pre-checks

&, v ES+
sl
M 2y lv Sample Tune and Develop Method % Es-
Checks
LA
@\3 [~ LC/Ms System Check

Figure 25 - Completed sample tune and developed method

13. The IntelliStart method development report is displayed.

NOTE:

g

Operate

2%

Tune

IntelliStart automatically determines an MRM transition for

sulfadimethoxine and will optimize the MSMS parameters to create an
MS method file.

For further information, refer to the "Tuning and developing methods
automatically"” section of the Xevo TQ-S help menu.

14. From the MassLynx sample list page, click the MS Method icon v=wetned to open the MS

method editor.
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15. Click File = Open and browse to the ES1I_Sens_Test DDMMMYY.exp MS method

file created previously.

| Experiment Setup - c:Ymasslynx\training. prolacqudblesi_senstest_21sep10.exp

File Edit Yiew Options Toolbars Functions Help

=2 =] @ X

B sceanwavems B Scanwave DS B Phosphopertide

Foints Per Peak:
Total Run Time: - ? . ] . 2m|ins

@ =1 E R @ MS Scan @ Parents @ Daughters @Neu{ralLoss W Survey

Mo, Type Infarmation Timne
MR of 311.11-=156.01, Tirme 0.00 t

Function:1 MRk

Method Channels

X

lonization Mods [ES+ v |compound Ham| _Parent (miz) | Daughter (miz) [autobw| Dwellts) |  Coneqv) | Colision(¥) [Pic [ Comments |

i 1 Sulfadimethoxine | 311.1119 138.0088 0025 Jpc 20
o || || |

Use Tune Cone Yoliage O
Use Tune Colision Energy  []

Retention Window [Mins]

Start 0 |

End 25 |

APl Probe
Use Tung

PIC Scan

[[#dd ] [(pekle | [ceatt] [Undo | [ FRedo | [FilDown]

[ InteliStart

Figure 26 - Example of MS method for sulfadimethoxine, created by IntelliStart
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16. Ensure that the 311 >156 Da in ES+ transition for sulfadimethoxine has been
specified.

NOTE: The exact masses may be different to that shown in Figure 26.

17.Set the analysis end time to 2.5 minutes.
18. Click OK to return to the MS method editor.

19. Click Options > Method Events and select the parameters as shown in Figure 27,

then click OK.
Method events rg|
Evwents Initial S ettings
Time / Mine  Ewent Action Stop flow
n.00 Stop fl u]
LT TN ETC e
Flow State | LC W
Flows Riate pldmin
Wolume pl | 250 w
Solvent Delay Options
AP Probe
Add Temperature “C
I QK l ’ Cancel ]

Figure 27 - Specifying the Method events parameters

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE



715002872, REv. A 28 oF 52

20. Optimize the capillary voltage and probe position:

a. In the MS console, click Manual Optimization to access the Manual Optimization
dialog (Figure 28).

A ACQUITY UPLC Console {Local) - [Xevo TQ-5 MS Detector Manual Dptimization] N=E
- ACQUITY UPLE System | ol Corfone Mot Tobocfonr mem

Control  Configure  Maintain - Troubleshoot  Hely
+1 Binaty Solvent Manager ° " Power @ Operate
= Sample Manager
Interactive Display Data Type |MRM - Ion Mode: F5-
HZ Mechanism
 Coorn = N . (56}
Stavo TQ5 M D Parent (Da) | Daughter (... Cone (¥) Collision (¥) | Ion Mo... Positive Negative Settings
= xevo T etecton
InteliS tart i | £0i L3604 B 18 E5+ j Capillary l:lkv k¥ Desolvation Temp °C
Manual Optimization 2 | 32103 151.96 28 16 E5- - ) —
M5 Display 3| 311 156 30 25 s+ - Corona I:lkv l:l k¥ Desolvation Gas L/Hr (;‘
Init tive: Fluidi - 150
B nterachve Fludics 4 | 311 156 30 25 ES+ J Repeller l:lkV l:l k¥ Cone Gas L/Hr e
Maintenance Caunters Nebuliser Gas [/ |Bar f")
Logs F
Tune Fluidics Infusing - 6.73 mins
e i Operate
- o| o] Fluidics 20 ul/min
SYSTEM.ipr || Save I Reset 8 B L | Chewrate 0.800 ul/min f"?.
2 XEWVO-TOS#AIphas 321 03>151 88, MRM, ES- AP

210000 P‘

[185704.5 Count ot 23/09/2010 2:00 &M |

Count
T
8/

° System Status

Xevo TQ-5 MS Detector: 4
LC/MS System Check has ‘(ﬁ
not been performed ]

Figure 28 - Manual Optimization dialog

b. Ensure that the tune file System.ipr is selected.
c. Ensure that the 311 >156 Da MRM transition is being monitored.
d. Optimize the capillary voltage for maximum intensity and stability.
e. Optimize the probe position for maximum intensity.

21.Minimize any thermal ionization:
a. Set the capillary voltage to zero.

b. Ensure that any residual signal observed from thermal ionization is <10% of the
optimized signal intensity.

c. If not, adjust the ESI probe position away from the sample cone and re-optimize
the capillary voltage for the new probe position.

22.1In the Manual Optimization IntelliStart window, click Save to save the tune file using
the name System.ipr.
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Creating the sample list

Before the sample list is created, the vial location format must be set.

1.
2.
3.

Open the Inlet Method Editor.
Click Acquity sampler > Plate Generator to open the rack editor.

Continue to click the Previous Rack icon until ANSI-48Vial2mLHolder appears in
the Rack Name field.

Enter the parameters as in shown in Figure 29.

Click Rack = Save Current Rack, which saves the vial location format.

= - RackGenerator i Kl
Rack View Tools Help
g
2 3 4 s s 7 s Rack Name Origiry
[BNSI-48ilzm Holder O epl (@ R
A 8 B 8 88 8e " Bottom Left ¢ Bottom Right
X BE B BE BE BN BE BE ] Grid Reference
Mumber Of Vial:  Wial Spaci Huorizontal : T ABC
LI A A B e e w123
s e e e e B Rons ] 8 1 M0 e GRBEL
Cobmns | ] | 140 CATEE
% & & 88 88
Diarneter Depth Erefersncing |57
0 hd
FE B B S e RSN Vil setwmm | 120 [ 320
Offsets Friority I Harizontal first
Flate Size Top Left Wial Oifzet
Column 1} ~ o
At ® 1280
e L S 150 fotomm
Y 860 1410mm
R 0 g o
en AHOmm 7 83 o || T 83 1Homm
Ready Scale : 100%:

Figure 29 - Rack generator settings (ANSI-48Vial2mLHolder)

The sample list may now be created.

Click File = New on the MassLynx sample list, to create a new blank sample list.

Click Samples > Format > Load and browse to the Quantify.fmt sample list format
file, then click OK.

Double-click in the File Name column of row 1, and type the filename as Blank 1.

Double-click in the File Text column of the same sample, and set the file text as
Blank Injection.

Right-click in the MS File column, click Browse and select the
ESI_Sens_Test DDMMMYY.exp created previously.

Right-click in the Inlet File column, click Browse and select the Gradient. DDMMYY
inlet method created previously.

Set the vial position as 1:A,1 in the Bottle column.
Set 7.0 pL in the Inject Volume column.

Right-click in row 1 of the sample list and select Add, specify a value of 5, then click OK.
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10. Fill in all the relevant fields, to create a sample list as shown in Figure 30.

NOTE: To add additional columns to the sample list, click Samples > Format
> Customize and select the appropriate options.

11. Save the sample list as CFG_DDMMYY.spl, where DDMMYY = date.

i MassLynx - TRAINING - CFG_215ep10.5PL

Fle ‘%iew PRun Help

@' j%H j |> J DD ‘@Shortcut

_;1 Queue @ Status

Queue Is Empty
2 Instrument @ Spectrum  Chromatogram Map  Edit=  Samples+
g File Name | File Text | M5 File | [rlet File ‘Bottle‘ Inject Volume |Sample Type‘ Conc &
g o 1 |Training_001 Blank sample ESI_SensTest_215ep10 Gradient_215epl0 1:A.1 7.000 Blank
Z TTraining_DDZ Sample 0.1 pgfUL ESI_SensTest_215ep10 Gradient_215epl0 1:4,2 7.000 Standard 01
= Inlet Method |3 [Training_003 Sample 11 2 padUIL ES|_SensTest_215ep10 Gradien_215enll 1:4,3 7.000 Standard - 012
% TTraining_DDll Sample 0.4 pgfUL ESI_SensTest_215ep10 Gradient_215ep10 1:4,4 7.000 Standard 0.4
'E TTraining_DDE Sample 0.6 pg/UL ESI_SensTest_215ep10 Gradient_215ep1l 1:A5 7.000 Standard 0B
u | B |Treining 006 Sample 0.8 po/LIL ESI SensTest 215en10 Gradient_215en10 1:45 7.000 Stardard
£ Solvent Monitor
g —

Figure 30 - Example sample list
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Optimizing the LC/MS method

Once a new LC/MS method has been created via IntelliStart, it is recommended to run a
sample to verify that the parameters are appropriate for the analysis and to determine peak
information for processing methods.

Optimizing the LC/MS method will verify:

e The MS method parameters are correct e.g. the MRM transition and daughter ions are
as expected

e The chromatographic retention time and peak width for use in data processing

Running a sample

v

Measuring the peak information
Recommended : +
workflow

Optimizing the MS method

v

Measuring the LC/MS system
check parameters

1. Highlight samples 1 to 2, click Run > Start and select Acquire Sample Data only,
then click OK to perform the analysis.

2. To view the chromatogram data during the acquisition:

a. Open the Chromatogram browser window.
b. Click the Real-time Update icon.

c. Click the Maximize E icon if the whole of the TIC is not visible.

3. Ensure that the sulfadimethoxine peak elutes and is visible.

Measuring the peak width and optimizing the dwell times

1. In the Chromatogram browser, click Display > Mass and double-click on the 311 >
156 transition in the channel list.

TIC Chromatogram E]

File:  Optimizel

Function:

(%) Add trace [C] BRI Chromatogram
(O Beplace trace
() New window

Figure 31 - Displaying the mass chromatogram
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2. Select the Replace trace check box, then click OK.
3. Click and drag across the peak to zoom the view.

E'Jrll'an'}-\--w:m’u—w CLE

FaooncanaudatEo oy ss s n
is-nuuolpal.n.

J 1o

bt e w8 (T e

Figure 32 - Zooming the view

4. Click and drag at the base of the peak and record the peak width.

Erl.llu-..bl-—n—n.hhl—uq -

FAE Rl LAl @A BREO TR e s
Samphe O.F pglUL

[E o (3] 15 i (7] 043 3 dd 08 (1] (1] (1) [T [T

el | EwA T amid

Figure 33 - Measuring the peak width
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In the MS method editor, click File > Open and browse to the
ESI_Sens_Test DDMMYY.exp file created previously.

Click Options = Points per peak.

Specify the appropriate peak width value (in seconds) as measured previously in

step 4.

NOTE:

For example, if the measured peak width was 0.1 minutes, specify a

value of 6 seconds.

Ensure that the calculated points per peak value is greater than 12.

NOTE:

The optimum number of data points across each LC peak, is 18,
however, the recommended value is between 15 to 20 points.

Double-click the MRM function of the MS method.
10. Select the Auto Dwell check box in the function editor, then click OK.

Use Tune Come Voltage

Retention \window (Mins]
Stait o
End [25

APcl Probe

PIC Scan

Use Tune Collsion Energy [

. | | Compound Ham| Parent (miz) | Daughter (nfiz) [AutoDw| NDwell(s) | Cone(¥) | Collision(v} [PIC | Comments
1 Sulfadimethoxine 3111119 1560058 28 20 [] |ntelistart
O
Add Delete Clear Al Undo Redo Fill Down

Figure 34 - Selecting the Auto Dwell check box

11. Click File = Save to save the changes to the ESI_Sens_Test. DDMMYY.exp MS

method.

NOTE:

For further information, refer to the "Creating methods to monitor
specific compounds" section of the Xevo TQ-S help menu.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE



715002872, REv. A 34 oF 52

12.1In the Chromatogram browser, click Process > Integrate... and specify the
parameters as shown in Figure 35.

M Integrate chromatogram PZ|
Muoize Height and Peak: 'Width Inteqiate
PtF Bazeline Maoise g [Auto Detect ]
Peak Width (Mins] | [Puto
Copy

Enable smaathing
ApexTrack Peak Integration
Threshold...

B Smooth chromatogram E|

‘window size [scans] +
Mumber of smooths

Smoathing method

() Mean
() Savitzky Golay

Response Threshold

— |

Mfdaiveheight 1000 | [0k
[] Absolute height ,W‘ [ Cancel |
] Relative area 200
[] Absolute area 0.oa

Figure 35 - Integration parameters

13. Click OK to integrate the peak.

14.1In the Chromatogram browser, click Display > View and ensure that the Peak List
check box is selected.

15. Record the retention time and peak area for use in the next section.

NOTE: If required, record the integrated peak height, peak width, or signal-to-
noise values for use in the next section.
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Running an LC/MS system check (QC)

The LC/MS system check uses predefined methods that enable the system to inject
diagnostic samples and provides the following data to identify any problems that involve the
configured system:

e Response (peak area, peak height)
e Chromatographic performance (peak width, retention time)
e Sensitivity (signal-to-noise ratio)

The system check can be performed manually from the console or automatically based on a
scheduled time and date.

I Opening IntelliStart

-

¥

Entering the QC parameters

Recommended ; +
workflow

Running the LC/MS check

v

Viewing the report

1. In the MS console, select the Xevo TQ-S page and ensure that the instrument is in
Operate, with the API and collision gas flows turned on.

2. Select the IntelliStart menu and select the LC/MS System Check check box.

A ACQUITY. UPLC Console (Local) - [Xevo TQ-S MS Detector IntelliStart] ([=[E3]

= ACOUITY UPLC Syztem
Binary Solvent Manager
Sample Manager
Calumn

(= #evo TO-5 MS Detector l_-? _—
IntelliStart Inl eI Il\ Y q ri’ e @

Control  Configure  Maintain - Troubleshoot  Help & Power @ Operate

fdanual Optimization
tAS Display
Interactive Fluidics =
Plots
Maintenance Counters
Logs

Home

IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

Ion Mode: ES+ Type of Analysis: |Unit Mass Resolution v |

O

[ Show Instrument set-up options I

Start

Development

Ty ES+
0 Foem el [[]Sample Tune and Develop Method 5

Checks

LA
- LC/MS System Check

©

Operate

2:9

Tune

Figure 36 - Running an LC/MS system check
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o

3. Click the Start == icon.
4. Click Switch to Advanced Mode and set the parameters as shown in Figure 37.

5. Set as many or as few Acceptance Criteria parameters as required.

oL L
Intelli® 7",

LE/MS System Check | 4b

LC/MS System Check

System Check Type:

Sawe A, Delste

rInjections

(s 0 Pre Runs and 3 Runs will be injected
Acceptance Criteria Use the values
Setpoint  Tolerance
Tune: J Retention Time [# [0.410 |U.2EIU | +/-ofins | juuul SD rec0|_'ded
LC: __Gradient_21Sep10.\N2200 J Peak Area 100000 | minimum r oot CHEED preV|0us|y
Ms: J Peak Height [~ [1000 minimum I~ [o.o01 % RSD
Peak Width I~ [o.zo0 |U.UUl | +/- nilins
" Scanning Data & SIR | MRM
signal/Noise [~ i1 & RMS Noise
Function [MRM of 311.18->156.0 = o= e e
Channel 1, Parent 311.176,0a = ’7 Current Schedule: Off Set Schedule

I™ Print Report

Hep | Switch o basic mode sat | Sae | Cancel |

Figure 37 - IntelliStart method development parameters

6. Click Save As and save the LC/MS system check parameters using an appropriate
filename. In this case it has been saved as Training QC.

NOTE: The LC/MS system check can be scheduled to run automatically at
regular intervals by clicking the Set Schedule button. Specifying an
appropriate filename can aid in locating the correct parameters at a later
date.

7. Click Start to begin the IntelliStart LC/MS system check and ensure that the sample
acquisition is completed successfully.

NOTE: For IntelliStart to generate %RSD values, a minimum of three runs are
required.

For further information, refer to the "Running LC/MS system checks"
section of the Xevo TQ-S help menu.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE



715002872, REv. A 37 oF 52

8. Once the LC/MS system check procedure is complete, the IntelliStart report is
displayed, as shown in Figure 38.

kA Report
File Wiew Help

= HS

LCMS System Check Report

OpenLynx Report File - C:MassLynx'SystemQC pro'sampledb'SystemQC_20100922 170930 1pt
Date: Wednesday. September 22, 2010 17:16:13 GMT Daylight Time

Sample 1

C:MassLvnx'SvstemQC pro'data'SystemQC_20100922_170930_1 raw

Retention Time Peak Area Peak Height  [Peak Width |Signal to Noise
0.4098 222157 2.58393e+006 (0.22 1.68732

Sample 2
C:MassLvnx'SvstemQC pro'data'SystemQC_20100922_170930_2 raw

Retention Time Peak Area Peak Height  |Peak Width |Signal to Noise
0.4056 225621 2.62007e+006 |0.22 1.69609

Sample 3
C:MassLyvnx' SvstemQC pro'data SystemQC_20100922_170930_3 raw

Retention Tine Peak Area Peak Height Pealk Width |Signal to Noise

0.4098 223514 |2.59448e+006|0.23 1.7

Summary

R PassFail |Setpoint Result Limits

Mean Retention Time Pass 0.410(mins) 0.408(mins) 0.200(mins)

Retention Time (SD) Not Tested | 0.002 5D

Mean Peak Area Pass = 1000000 223763 8

Peak Area (RSD) Not Tested |- 0.8% RSD

Mean Peak Height  |[Not Tested |- 159949043

Peak Height (RSD) |Not Tested | 0.7% RSD

Mean Peak Width Not Tested |. 0.223(mins) |.

Signal to Noise ot Tested |. 1.69447:1 ||
Done UM | 2

Figure 38 - LC-MS system check report
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Acquiring and processing samples

The following section describes the acquisition and processing of samples.

Acquiring the sample data

v

Processing in TargetLynx

v

Viewing the sample results

Recommended
workflow

1. Highlight samples 1 to 6, click Run > Start and select Acquire Sample Data only,
then click OK to perform the analysis.

2. Allow the sample list acquisition to complete.

NOTE: During the acquisition of the data, it may be convenient to prepare the
TargetLynx processing methods.
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Viewing the sample results

1. In the Chromatogram Data Browser window, click File > Open then browse to and
select the Training_ 002 data file.

2. Click OK.
3. Ensure that the Chromatogram View window updates to include the Test sample 1
MRM ES+ TIC.
B Chromatogram - [Training_002] E]EJEl
F\Ia Edit Display Process Tools Window Help - | x

E AR 6l B L. b Ll @A%ﬁ@ QO Qf e 4 o 53
|Sample 0.1 pg/UL

Training_002 MRM of 1 Channel ES+
IF4] TIC {sulfadimetoxine)
1007 30086

%

i : J, : Time

Figure 39 - Example chromatogram for Test sample 1

4. Ensure that a chromatographic peak is visible at approximately 0.4-0.5 minutes, due
to sulfadimethoxine MRM transition at 311 >156 Da.

NOTE: If the MS method contained more than one MRM transition, these can be
viewed by clicking Display > Mass and double-clicking the required
channel entry.

If required, additional detector chromatograms can be displayed by

clicking Display = TIC and selecting the appropriate detector
chromatogram.

5. Repeat steps 1 to 4 for each of the sample injections.

WaTers® Xevo® TQ-S ACQUITY UPLC® SysTEM CUSTOMER FAMILIARIZATION GUIDE



715002872, REv. A

40 oF 52

Creating the TargetLynx processing method

This section describes how to create a basic TargetLynx processing method to produce a
calibration curve for the series of sulfadimethoxine standards.

1. In the main MassLynx shortcut bar, click the TargetLynx tab.

w N

P

Click the Edit Method icon ceditmethed to open the TargetLynx Method Editor window.
Click File = New to create a new method.

i

4. Click the Add New Compound "¢ jcon.

)
5. Click the Compound Properties “= icon and set the parameters shown in Figure 40.

0 C:WassLynx)\TRAINING.PROWethDBACEG_111008.mdb, - Targetl ynx Method Editor
Ele Edit Update Wew Compound Help

BT

Compound List

1: Sulfadimethoxine

Lt eEEL
Compound Properties Walue
Cormpound Mame Sulfadimethoxine

Use the values
determined by
IntelliStart in the
MRM MS method

Acquisition Function Number
Cuantification Trace 311.39 = 1586.02
Chromatogram mass window (Da)

ﬂ

Locate Peak Using Retention Time
Locate Peak Selection Mearest

Predicted Retention Time 1.8000

Retention Time YWindow (mins) + 0.2000

Relative Retention Time Reference Mone

Response Uses Area

Response Type External {absolute)
Totals Group

Ready

UM

CAUTION:

NOTE:

Figure 40 - Compound properties

Ensure that the quantification trace is the exact MRM transition
as used in the MRM MS method and the retention time is
accurate, otherwise the processing may fail.

For convenience, the MRM transition can be imported into the
TargetLynx method editor by right-clicking and dragging across a peak
in the Chromatogram browser. It is recommended that the mid-range
concentration chromatogram is used to create the TargetLynx method.
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1]

6. Click the Calibration Properties “= icon and set the parameters shown in Figure 41.

i C:\MassLynxA\TRAINING. PROMethDBACEG_111008.mdb - TargetLynx Method Editor
File Edit Update Yiew Compound Help

Compound List

L

D2 H S ¢ S T
REeR%S

£ &

Calibration Properties
Cormpound Name

Concentration Units
Concentration of Standard: Level
Stock Concentration Factor

Palynomial Type
Calibration Origin
Weighting Function

Propagate Calibration Parameters?

“alue
Sulfadimethoxine

Conc A
X 0.0000

Linear

Exclude

14

® NO

Feady

UM

Figure 41 - Calibration properties

I
7. Click the Integration Properties A= icon and set the parameters shown in Figure 42.

4B C:\MassLynxATRAINING.PROMMethDBACEG._111008.mdb - Targetl ynx Method Editor
File Edit Update View Compound Help

et

ng = dé‘_oe%b, R & x| E
(AENCIEY ALY

Compound List
1 o

Integration Properties
Compound MNarme

Smaaothing Enabled?
Elsmooth Pararmeters
Smaoothing Method
Smoothing lterations
Smoothing Width

Apex Track Enabled?

[Elapex Track Parameters
Peak-to-Peak Baseline Moise
Peak WYidth at 5% Height
Baseline Start Threshold %
Basgeline End Threshold %
Detect Shoulder Peaks?

[EIThreshold Parameters
Threshold Relative Height
Threshold Absolute Height
Threshold Relative Area
Threshold Absolute Area

Integration Window Extent

Propagate Integration Parameters?

“Walue
Sulfadimethoxine

v vES

Mean
2
2

vl vES

¥l 10.0000
¥l 30,00
0.0000
0.5000
X MO

1] <) [x] <]
o B e
g5 3

Reeady

UM

Figure 42 - Smoothing properties
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8. Click the Targeting Properties eI}EI icon and set the parameters shown in Figure 43.

NOTE: This basic method does not cover the advanced TargetLynx processing
functions. For further information, refer to the "TargetLynx" help section
of the MassLynx software.

4 C:WMassLynx\TRAINING. PROMethDBYCFG_111008.mdb - Targetl ynx Method Editor.

File Edit Update Wiew Compound Help

D2HS ¢ St B
AP AL

Target lon Properties

Cornpound Mame

Cluantification Trace

Use Quan lon in Response Calculation?

Target lon RT Window (mins) £
Target lon Ratio Method
Calculate lon Ratio Tolerance As

[El'view First Target lon Parameters

Target lon Trace

Use trace in response calculation?
Target lon Ratio

Target lon Ratio Tolerance (%) +
Target lon Must Exist?

Target lon Must Pass Ratio?

[Flview Second Target lon Parameters
[Fl'view Third Target lon Parameters
[Fl'view Fourth Target lon Parameters

Yalue
Sulfadimethoxine

311.39 = 166.02
¥ ¥ES

0.000
Quan/Target
Ratio

] NO
0.0000
0.0000
] NO
] NO

Ready

UM

Figure 43 - Targeting properties

9. For the remaining Reference Spectrum, Calculation Factors, QCMonitor and Sample
Flagging tabs, leave the values at the default settings.

10. Click File = Save As... and save the method file to the C:\MassLynx\Training.PRO

\MethDB directory using the filename CFG_DDMMYY.mdb.
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Processing the results

1. In the main MassLynx shortcut bar, click the TargetLynx tab.
2. Ensure the data acquisition is complete.

D

3. Click the Process Samples icon rrcess samples to open the Create TargetLynx Dataset
window.

4. Select the Integrate Samples, Calibrate Standards, and Quantify Samples check
boxes as shown in 42.

5. In the Quantify field, set From Sample 2 and To Sample 6.

6. In the Method entry, click the Browse icon E] and browse to the
CFG_DDMMYY.mdb method file created previously.

7. Click OK to perform the processing.

Create TargetlLynx Dataset E|
C\MazsLpneA TRAIMING.FRO
Operations Cuartify
From Sample |2 ToSample g
v .
Uil et iiites Method: |CFG_215ep10 [:]
Update lon R atioz
Curve:
Intearate Samples
Calbrate Standards Printing Fepart Farmat
(uantify Samples File:
[ Blank Subtract
[ Print Quantify Reparts LIS Erport
[ Export Results to LIMS File:

’ ok ] ’ Cancel

Figure 44 - Process samples window
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Viewing the sample results

The TargetLynx browser will display the results automatically once the processing is complete.

Targetlynx - CFG_291008.qld o =1E3]
Fle Edit Yiew Display Processing Window Help

ZH W EEE G- =[EIE

= #|Mame Type Std. Conc RT Ares IS Area Response | Primar... Canc. FeDev
2l 1 | Blank 1 Blank
2 2| Optimize 1 Qc 0.000 184 176221.078 176221.078 bh 89.3
3 3|Blank 2 Blank
4 4| Test Sample 1 Standard 2500 1.84 5423175 5423175 bbb 24 2.2
B 5| Test Sample 2 Standard 25.000 1.84) 51254.283 51264.293] bh 258 3.0
1 6| Test Sample 3 Standard 50.000 184 99625125 99625125 bhb 503 07
o 7| Test Sample 4 Standard 100000 184 193933016 193933018 bh 933 17
& 8| Test Sample 5 Standard 250000 1.84| 493865156 493565156 bh 2507 03

Chromatogram n

 Tost Sample 1 Smooth(Mn, 2x3) MRM of 3 channels E5+:fCompound name: Sulfadimethoxine

I 31117 = 165 0ga:f|Correlation coefiicient r= 0399822, "2 = 0395844

Calibration curve: 1967 .4 %% + 612,824

Response type: External Std, Area

Curve type: Linear, Crigin: Exclude, Weighting: 1/x, Axis trans: None

Sulfadirmethoxine _ B.326e+004
1.84
542318
62843
3.004 x

2.00

1.00

Residual

200000

200000

100000

UL A L U LA Ll
140 160 180 200

S Sulfadimethoxine

Figure 45 - TargetLynx results browser

NOTE: For further information on the TargetLynx results browser, refer to the
"TargetLynx" help section of the MassLynx software.
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Creating advanced MS methods

The Xevo TQ-S enables you to acquire multiple data types from a single MS acquisition.
For example, an MS method may contain the following individual data types:

¢ MRM transition (quantification)
e Full scan MS (contributions to the MS background from the matrix or solvents)
e Enhanced product ion (additional confidence in the data)

Adding additional functions to an MS method
1. Click the MS Method icon to open the MS method editor.

NOTE: The MS method settings are the acquisition parameters that will be used
during the acquisition of data from the sample list.

2. Click File = Open and browse to the CFG_DDMMYY.exp MS method file created
previously.

3. Click Functions = MS Scan or click the MS Scan button to add a second function to
the MS method.

4. Specify the MS scan parameters as shown in Figure 46.

Function:2 M52 Scan E\
M azz [mdz] Method
Start 50 lonization Mode ES+ w
End 500 Data Cantinuum e
Time [Ming) Scan Duration [zecs)
Start o Scan Time 015
End 4
Caone YWoltage APcl Probe
Use the same cone [J:ele e
voltage as in the ———pf Coneiolagelv] |3
MRM MS function [1Use Cone Yolkage Ramp

Figure 46 - Adding an MS Scan function

5. Click OK to add the function to the MS method.
6. Ensure that the MS scan function is added to the MS method.

% Experiment Setup - c:\masslynx\Mraining. prolacqudbifullscan_091008.exp

Eile Edit View Options Toobars Funpctions Help

L& @ X

B sk B wRm [# msscen | [B Perents  [& Daughters  [BPNeutralloss B Survey [ scanwavems B Scanwave DS

Puints Per Peak.

Total Fun Time: [4.00 | 4% g ] f i dmins

Mo, Typs InFarmation Tirne:
156,02, Time 0,00 ta 4.00, ES+ (Sulfadimethoxine)

2 [# Ms2Scan, e 0100 to 4 .00, Mass 50.00 ta 500.00

Figure 47 - Adding an MS scan function
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7. Click Functions > ScanWave DS or click the ScanWave DS button to add a third
function to the MS method.

Specify the ScanWave DS parameters as shown in Figure 48.

In the Daughters of setting, specify the m/z value as determined by IntelliStart for the
parent, in this example m/z 311.39.

Specify the value
determined by

IntelliStart in the
MRM MS function

Use the same
collision energy
and cone voltage
as in the MRM MS
function

Function: 3 ScanWave DS

M ethod

lonization Mode ES+ w

Scan Duration [zecs)

Scan Speed | 5000+ | amudsec

Scan Time

e

Cone Woltage
[ Usze Tune Page

5

——— P Daughters of 139
Stark 50.00
End 320
Tirne [Ming]
Callizion Energy
[ Use Tune Page
Callision Energy [] |30

Cone Yoltage V)

[] Use Callizion Energy Famp

[ Use Cone Yoltage Famp

APl Probe

[ oK ] [ Cancel

I

Figure 48 - Adding a ScanWave DS function

10. Click OK to add the function to the MS method.
11. Ensure that the ScanWave DS function is added to the MS method.

% Experiment Setup - c:\masslynx\training. prolacqudbladvanced_09100B.exp

File Edit Wiew ©Options Toolbars Functions Help

DS HS @ X

E SR E RM @ MS Scan B Parents @’ Daughters ENeutral Loss E Survey E ScanwaveMS [ Scenwave DS

Puairts Per Peak:

. 1] 1 2 3 Amir
Total Run Time: |4.00 + 1 . i . I . i . I
Mo, Type Information Time
I M of 502, Time 01,00 to 4.00, ES+ jine y
2 MS2 Scan, Titme 0.00 to 4.00, Mass 50.00 to 500.00 ES+

Scaryave DS, Time 0.00 t0 4.00, Mass 50.00to 500.00 ES+

UM

Figure 49 - Example MS method with MRM, MS Scan, and ScanWave DS functions

12.Click File = Save As.. to save the amended MS method using the filename
Advanced_DDMMYY.exp.
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Acquiring the sample data for multiple function MS methods

1. Create the sample list:
a. Right-click on the last row of the sample list and select Add.
b. Specify a value of 2, then click OK.
c. Create the following new parameters on the lines 7 and 8 (Figure 50):
e A blank sample (Blank-001) on line 7
e An advanced MS sample (Advanced-001) at postion 8
2. Save the sample list as CFG_DDMMYY.spl, where DDMMYY = date.

Queue Ls Empty

i Spectrum  Chromatogram Map Edit+~  Samples -
File Mame | File Text | M5 File | Inlet File |Bott|e|lniect VolumeiSampIe Typei[lonc A|Quan Reference |
1 |Training 001 Blank zample M5 Training Method Gradient training  1:4,1 |7.000 lank.
’ 2 |Training_002  Sample 0.1 pg/UL M5 Training Method Gradient training 1:4,2 |7.000 Standard 01
thod 3 |Training_003  Sample 0.2 pg/UL M5 Training Method Gradient training 1:4,3 |7.000 Standard nz
4 |Training_004  Sample 0.4 pg/UL M5 Training Method Gradient training 1:4,4 |7.000 Standard 04
’ B |Training 005  Sample 0.6 pg/UL M5 Training Method Gradient training  1:4.5 |7.000 Standard 0E
E |Training 006  Sample 0.8 pg/UL M5 Training Method Gradient training 1:4,6 |7.000 Standard ns
onitar 7 |Blank-001 EBlank Injection  Advanced_215ep10 Gradient_215ep10/1:4,1 |7.000
8  |Advanced-001 Sample 0.8 pg/UL Advanced 215ep10 Gradient_215ep101:4,6 |7.000 ns

D

Figure 50 - Example sample list

3. Highlight samples 7 to 8, click Run > Start, select Acquire Sample Data only, then
click OK to perform the analysis.

4. Allow the sample list acquisition to complete.
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Viewing the MS Scan data

1. In the Chromatogram browser, click File > Open and browse to the Advanced-001
data file.

2. Click Display = TIC then select the MS Scan function.
Select the Add trace check box, then click OK.

TIC Chromatogram El
File:  Adwanced 1

Function:

1: MAM of 1 Channel ES+ 20eY Sulfadimethosine

:500] ES+ 4t/

3 Scanwave DS of 311(50:320) E5+ 20y

(%) Add trace ] BPI Chromatogram

() Replace tace
() Mew window

Figure 51 - Selecting the MS scan function

4. Double-click in the TIC to display the mass spectrum in the Spectrum browser.

& Chromatogram - [Advanced 1] D‘EJEJ
a8 X

] Fle Edt Display Process Tools Window Help 4
E AR G R kA @AERD QAQ e s

[Multiple MS functions
Advanced 1 2. MS2 ES+

1004

o T T T T T T T T T T T T T T T
025 0a0 078 1.00 125 1480 1.78 2.00 228 2480 275 3.00 328 3.50 378

Advanced 1 1: MRM of 1 Channel ES+
183 TIC (Sulfadimethaxine)
1004 6.08e6
|
o T T T T T T T T T T T T T T T Time
025 050 075 100 125 150 145 200 225 250 275 300 325 350 3.5

Figure 52 - Typical MS scan data
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Viewing the enhanced product ion data

1. In the Chromatogram browser, click File > Open and browse to the Advanced 1
data file.

2. Click Display = TIC, then select the ScanWaveDS function.

TIC Chromatogram E|
File:  Advanced 1
e
uhchion:
1. MBM of 1 Channel ES+ 20 Sulfadimethaxine

() Add trace ] BRI Chiomatogram

() Beplace hiace
() Mew window

Figure 53 - Selecting the ScanWave DS function

3. Select the Add trace check box, then click OK.
4. Click Process > Combine spectra.
5. Click and drag across the peak to view the average scans.
6. Click OK.
I Chromatogram - [Advanced 1] (=]
Bl Fle Fdtt Display Process Tools ‘Window Help BER
AR SGDDR LA @AERY QA e
Multiple MS functions
Advariged 1 30 Scanvave DS of 311ES+
1.83 TIC
100 5378
LIS
I Combine Spectrum,
File: Advanced1 Function: 3
—— Bvezee [161472 i Cancel
0
025 050 075 100 125 150 15 200 22§ =N
Advanged 1 Peak. 52 ES+
2 ;a?::vatmn [ tuliple Average TIC
) Aowm % 5e0e0
-
Z ]
! . \N
«l
0 T T T T T T T T T T T T T T T
D25 050 045 100 128 140 g5 200 225 250 265 300 328 S50 545
Advanged 1 10 MRM of 1 Channel ES+
183 TIC (Suffadimethoxine)
108 & 086
el
0 T T T T T T T T T T T T T T T Time
025 0.50 0.75 1.00 1.25 1.60 178 2.00 225 250 2.75 3.00 328 3.80 3.75
Retention time window : 0.1376 1.7968 1.9344

Figure 54 - Typical Combining spectra
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Spectrum - [Advanced 1] |
Eile Edit Display Process Tools ‘Window Help -8 x

E AR GRE LD @ABRD QA # e »

Advanced 1 163 (1.829) Cm (161:172) 3. Daughters of 311ES+
166.2 1.17e7
1004
155.7
SQ_
107.7
108.2
1103
s
91.7
D_

60 80 100 120 140 160 180 200 220 240 260 280 300 320

Figure 55 - Typical enhanced product ion spectrum for sulfadimethoxine

7. Click Process = Smooth... set the parameters shown in Figure 56, then click OK.

Spectrum Smooth El

Peak width [Dal mE | [ ok ]

Murnber of srmooths |2 | [ Cancal |

Smoathing method
(=) Mean
) Median
() Savitzky Golay

Figure 56 - Smoothing the continuum data
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Appendix

This Appendix section contains example inlet methods for additional ACQUITY UPLC

detectors.

ACQUITY TUV detector

Filter Time Constant:

Maomal = e

Comment:

I Modify ACQUITY TUV Instrument Method X
. w : :
ACQUlTy TUV Detector - ;mglle Gy« 00 o
e ual
Channel & ] Analog Out 1 ] Events]
I¥ Lamp On E
Wavelength: Data Mode:
220 nm Ahzoibance hd
Sampling Fate:
10 | pointsfsec Iv Auto Zera On Inject Start

Auto Zera On'wavelength Changes:

Maintain Baseline =

|
0K Cancel

Figure 57 - Example ACQUITY TUV detector method parameters

ACQUITY PDA detector

Modify ACQUITY PDA Instrument Method EI
AQQQiT\/ PDA Detector

General ] 20 Channe\s] Analog Dut} Events]

¥ Lamp On

¥ Enable 3D Data

Resolution: 12

A Range: 20 rm to 400 nm

Sampling Fate: Filter Time Constant: E=posure Time:

Run Time: |4.00 ity

2l

| nm

Comment:

10 «| points/sec |Normal j | e |Autn j meec

™ Use UV blocking filker [below 210nm)

|

ok Cancel

Figure 58 - Example ACQUITY PDA detector method parameters
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ACQUITY FLR detector

B Modify ACQUITY FLR Detector Instrument Method

: Mod
ACOUWY FLR Detector |~ EU

v 20 L
Chanrnels :
tirre:
General lAnang Dut] Events]
W Lamp On
Chanmnel & [ Channel B
A e |2-I o j (D | J i
Hem  |a00 ~|m | |m
Dat. -
M‘Z;e: | Channel & J | J
Comment: | J | J

Data nits: ,m

Data Rate: (10 =

Tirne Canstant

Marmal A

ptafzec

ZEC

PMT Gain:  [1.00 -

EL
" 30 " Spectrum
Maode - AR
W po B

[¥ AutoZero On Inject Start

Fun Time: |4.00 min

2]

o]

Cancel

ACQUITY ELS detector

COQUITY ELS Detector

B Modify ELSD Instrument Method

General ] Data Channels ] Analog Dut] Events ]

Detector
Gair: D ata Rate:
RO0 10 - | pps

Time Constart:

Mormal = TEC

Mebulizer
Mode:
| Cooling j |
Dirift Tube:
Temperature: Alarm Limit:

v |50.0 R T

Run Time: |4.00 min

[2]

v Autozera ¥ Lamp On
Gas Pressure

40.0 psi 280 zlpm
Comment: |

ok |

-

Cancel |

Figure 59 - Example ACQUITY FLR detector method parameters

Figure 60 - Example ACQUITY ELSD detector method parameters
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