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Exercise 1

Exercise 2

Exercise 3

Exercise 4

Exercise 5

In This Guide...

This guide teaches you how to use your MassHunter Data Acquisition for Agilent
LC/TOF or LC/Q-TOF system.

Set up acquisition methods

In this exercise, you learn how to set up and run a series of three acquisition
methods that help you in different application situations. You create these three
acquisition methods for a mixture of four sulfa drugs.

Set up and run single samples and worklists

This chapter provides familiarization exercises to help you learn how to set up and
run single samples and sequences of samples through worklists on your LC/TOF
or LC/Q-TOF, using the methods you created in Exercise 1.

Set up and run IM-QTOF samples and worklists

In this exercise, you learn how to acquire data in lon Mobility mode. You learn how
to set up and run a series of two acquisition methods that help you in different
application situations. You create two acquisition methods for a mixture of four
sulfa drugs. This exercise is based on the methods established in Exercise 1, but
the method is modified for the IM-QTOF parameters.

Optimize IM-MS Q-TOF Methods

This chapter provides familiarization exercises to help you learn how to optimize
methods for different compound classes, using the methods you created in
Exercise 3.

Set up acquisition method for collision cross section calculation

This exercise describes two strategies to acquire data for the calculation of
collision cross sections. The first task shows an LC-based strategy where a
calibration is used to calculate CCS values using a single-field method. The second
task creates an infusion-based method where the field strengths are changed
during one acquisition (multi-field method).
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Before you begin...

This guide assumes that
MassHunter Workstation has been installed
LC modules and the LC/TOF or LC/Q-TOF have been configured
The system has been turned on
The performance has been verified, and.

If these actions have not yet been done, contact Agilent Technologies.

The exercises in this guide use this equipment and materials:

Agilent 1100/1200/1260/1290 LC modules: well-plate sampler, binary pump,
thermostatted column compartment, DAD

A1 ng/uL sulfa mix sample, prepared as directed in “Before you begin..." on
page 23, from the Electrospray LC Demo Sample, p/n 59987-20033

Foro6224, 6230, 6520, and 6530, Zorbax, Extend-C18 2.Tmm x 50mm, 1.8um,
80A, p/n 727700-902

For all other instruments, Zorbax, RRHD Eclipse Plus C18, 2.1x50mm, 1.8um,
p/n 959757-902

Bradykinin, Sigma, B2359-1 mg
Amino acid standard 10pmol/uL, Agilent, p/n 5061-3334
Each exercise is presented in a table with three columns:

+ Steps — Use these general instructions to proceed on your own to explore the
program.

Detailed Instructions — Use these if you need help or prefer to use a
step-by-step learning process.

+  Comments — Read these to learn tips and additional information about each
step in the exercise.
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1 Set up acquisition methods

Task 1. Configure the instrument for data collection 8
Task 2. Set up an MS-only method (TOF or Q-TOF) 10
Task 3. Set up a targeted MS/MS method (Q-TOF) 15
Task 4. Set up an auto MS/MS method (Q-TOF) 18

In this exercise, you learn how to set up and run a series of three acquisition
methods that help you in different application situations. You create these three
acquisition methods for a mixture of four sulfa drugs.

These instructions help you understand how to do these tasks:
Set up and run an MS-only method (TOF or Q-TOF).
Use this type of method when you need only accurate mass MS data with the

TOF or Q-TOF instruments, or intend to determine precursor ion masses for a
subsequent MS/MS analysis.

« Setup and run a targeted MS/MS method (Q-TOF).
Use this type of method when you need MS/MS data and know the precursor

masses of interest. This is also the preferred type of method for quantitation
work.

« Setup and run an auto MS/MS method (Q-TOF).
Use this type of method when you need MS/MS data and don't know what

precursors to choose, or the sample is complex enough that a targeted
MS/MS method would be tedious to implement.

In general, you would not use this type of method for quantitative MS/MS
work because the start/stop retention times for MS/MS operation are
determined by the data and instrument, not by you.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
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1 Set up acquisition methods

Task 1. Configure the instrument for data collection

Before you run samples with one of the methods you just created, you must
select the data collection parameters for your run. You set these parameters on
the Instrument State tab in the Tune window.

+ If the TOF or Q-TOF has 4 GHz data collection capability, you can select data
recording rates from 1 GHz to 4 GHz, as well as the mass range.

+ If available for your TOF or Q-TOF, you can set Fast Polarity Switching to
Enabled or Disabled. These exercises are run in Positive polarity, so you select

Disabled.

Task 1. Configure the instrument for data collection

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

2 Select the following data collection
settings.
Mass Range: Standard (3200 m/z)
Select to acquire data in High
Resolution Mode.

a

-0 Q0

a

b

From the desktop, double-click the
OpenLab Control Panel icon.

Click Instruments in the left pane of the
Control Panel.

Select the instrument in the left pane.
Select the Project.

Click Launch.

In the Data Acquisition program on the
ribbon in the Context group, click Tune.
Click the Instrument State tab.

Set Mass Range to Standard (3200
m/z).

If needed, select High Resolution for the
Slicer Mode.

(optional) Set Fast Polarity Switching to
Disabled.

For 6560, set Acquisition Mode to
QTOF-Only.

Click Apply.

If you changed the Mass Range, tune the
instrument.

Recalibrate the TOF mass axis.

» You may be asked whether or not to
save the layout changes and whether
or not to save any method changes
when switching to the Tune context.

* You need to click Apply to change the
settings on the instrument.

» The Mass Range can only be set to
High (20,000 m/z) or High (10,000
m/z) if the Instrument Mode is
Extended Mass Range (1 GHz).

+ If you change the Instrument Mode,
the Fast Polarity Switching mode or
the Mass Range, you must recalibrate
the TOF mass axis.

+ Fora 6560 lon Mobility Q-TOF, the
two Acquisition Modes are IM-QTOF
and QTOF-Only.
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1 Set up acquisition methods

Task 1. Configure the instrument for data collection

Steps Detailed Instructions Comments
Tune File! [ totune_Backup.tun
Tune & Callration  Insttument State |
Jon Polarty  Fostive (" Negative
Ture File
lon Souree: [Butatun_Backup.un
Dual AJ5 ESI -
= save | Savess. | Load. |
Gas Temp Gz [ ¢
Dring Gas F B0 lmin Instrument Mode
Mebulizer 20 EE} psi Mass Range Standard (3200 m/z] v
WCap 00 v [ e Fast Polarty Switching  [Disabied =]
Chamber 000 ea Slicer Mode: & High Resalution © High Sensitivie Auto Slicer Index
MozdeVotage  [2000 V & High Resolution (4 GHz, High Fles Mode}
i ¢ 4 GHz [High Fiesolution Mode disablsd)
EhestiGElene] 575 0 C " Estended Dynamic Range (2 GHz)
Sheath GasFlow [17 [0 Vmin (" Estended Mass Range (2 GHz)
I Advanced Control
Calbrant Bolle & Mone (& (B

LC Flowta " Waste (& M3

Apple

Figure 1. Instrument State tab

for a 6550 iFunnel Q-TOF instrument

Tune File: [TOFMassCalibration-ExtendedmzRiange

lon Folarity @ Postive ¢ Negative
Acquision Mode ¢ IM-QTOF & QTOF-Ony
lon Source
Dual )5 ESI -
Gas Temp S pon T
Diying Gas [f  [o_ Vmin
Nebulizzr EN
YCap [a000 " ¥ [o05s  wa
Chambsr [z v
NozzleVoltage  |2000 %
SheathGas Temp[z7s  [izs T
SheathGasFlow [12 - A0 Wmin
Calibrant Battle ¢ A
LCFlowto & Wasts ( MS

Turte & Calibration | Manuel Tune | Diagrostios - Instument State | Preferences

Tune File

|TDFMassEaI|hlatlnn-ExtendedmzHar\ge tun

Instrument Mode
Mass Range Standard (3200 méz) =
Slicer Mode:

& High Resalution (4 GHz, High Fles Mods)
¢ Extended Dynamic Range (2 GHz)
£ 4 GHz High Resalution Made disabled)

v Advanced Control

Save ‘ Save b ‘ Load, ‘

& High Resalution ¢ High Sensitivity

Auto Slicer Index

Figure 2. Instrument State tab for a 6560 lon Mobility Q-TOF instrument with QTOF-Only chosen

3 Savethe new settingstothetunefile a

(Autotune.tun) and return to
Acquisition.

On the ribbon click Acquisition.

+ You can save the tune settingsto a

b Click Yes inthe Instrument State
Confirmation message.

¢ Click Yes inthe Save Tune File message.

new file name for safe-keeping.

To use the settings in the new file for a
run, you must load the file and resave
the settings to the default
Autotune.tun file.
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF)

In this exercise, you enter the LC and TOF MS conditions to analyze a sulfa drug
mix, or Q-TOF MS-only conditions to identify precursor ions in the mix.

Task 2. Set up an MS-only method (TOF or Q-TOF)

Steps Detailed Instructions Comments
1 Open Data Acquisition to accessthe a From the desktop, double-click the + The MassHunter Data Acquisition
window for editing methods. OpenLab Control Panel icon. window appears containing the
b Click Instruments in the left pane of the Method Editor window. See Figure 3.
Control Panel. + Your display will be different if the AJS

¢ Select the instrument in the left pane. source is not installed on your system.
d Select the Project.
e Click Launch.
f Make sure that the Method Editor

window is visible. On the ribbon in the
Layouts group, click Method if the
Method Editor window is not visible.
g If youhave a 6560 lon Mobility Q-TOF,
click QTOF-Only for the Acquisition

Mode.
Method Editor %
A [ [ Sy HwswFamm NiVas)
Properties DA Sampler  Sampler Pretreatment  Grad Pump  ColumnOven DAD | G-TOF
lon Source lon Polarity Data Starage| - LC Stream Generall SDurCel AEQ\J\S“\DH} Ref Mass‘l Ehrumalugraml
S Fosftive Both M5
Dual S Esl < [ |] [ on Polsiity (Sea] LC Stream (Seq) Data Storage [Seq)
Stop Time Time Segment and Expetiment & Pasitive [ Fast Polariy Switching & M5 e © MNone  Centroid
PR Now
& Mo Limit/ss Pump Tirne [rir) Expt "~ Megative " Waste + Buoth " Piofile
1
ot o || HE D D
Plot and Centioid D.ata Storags Threshold Protile Data Sterags Threshold
MS MSMS
MS threshold R
Bbs treshald  [z00 Bbs treshdd  [5
Rel theshold (%) [001 Rel threshald (%) [0o1 MS/MS thieshold [0
Cycle Time: 0,909 seconds
[~ Do not wait for setpoints [e.0. temperature] to equilibrate [~ BioConfim Maximum Entropy mode:
< >

Figure 3. Method Editor window in the MassHunter Data Acquisition program
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions Comments

lon Source lon Fe
Dual WSESI = Fosi

Stop Time
Mo Limit#bs Pump

@ Stop Time [g5  min

Acquisiion Mode
© IMOTOF
& QTOF-Only

Figure 4. For a 6560 lon Mobility Q-TOF, select QTOF-Only for the Acquisition Mode

2 Enter LC parameters appropriate for  a In the Method Editor window, click each = LC parameters in each tab depend on
sulfa drug mix. LC module tab to set parameter values. the configuration of the LC attached
See Table 1. b Setthe LC parameters listed in Table 1. to the mass spectrometer.

Table 1. LC parameters for sulfa drug mix

Parameter Value for all instruments
PUMP

+ Flowrate 600 pL/min

+ SolventA Water with 0.1% Formic Acid

Solvent B

Gradient (minutes - %B)

Acetonitrile with 0.1% Formic Acid

Initial Conditions: 90% Channel A and 10% Channel B
0 minutes-10% B
5.0 minutes-90% B

Stop Time 5 minutes
Post Time 3 minutes
INJECTOR
* Inj. Vol. Tt
* Injection Standard
+ Draw Position 3.0mm
COL THERM
+ Temp 40°C

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide 11



1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions Comments
3 For TOF and Q-TOF parameters, a Click the TOF or Q-TOF tab. * The MS/MS parameters do not
make sure the General tab is b On the TOF or Q-TOF tab, make sure the appear on the TOF General tab.
displayed. General tab is displayed.
Enter the parameters as shownin ¢ Type the parameters as shown in
Figure 5, if necessary. Figure 5. (These are the default
parameters.)

Method Editor
O [ [ 3 nwswramm EVES
Froperies DA Sampler  Sampler Prelreatment  Grad. Pump  ColumnOven  DAD | G-TOF

lon Source lon Polaiity - Data Storage| - LC Stream

Dual#J5ESI -] | || Pesiive | Bath M5

[Goneral | Source | acaisiion | Ref Mase | Chromatogra |

e soptime [ oo ||+ D D

Plot and Centroid Data Storage Threshold

M MS/HS
Abs thieshold [0 fbs thieshold  [5
Rel threshold (2] [go1 Rel threshold (2] [go1

Cycle Time: 0903 seconds

[~ Do not wait for setpoints [2.0. temperature] to equibrate

lon Polarity (Seg) LC Stream [Seg) Data Storage (Seq)
Stop Time Time Segment and Experiment & Pastive m @ MS e " MNone " Centroid
& Mo Limit/As Pump Time [min) Expt " Megative  Waste * Both " Profile

Profile Data Storage Threshald

M3 threshold i
M5 MS thieshold  [§

[ BiaCanfim Maximum Entropy mode

<

Figure 5. General tab for Q-TOF parameters for a 6546 Q-TOF

4 Enter ion source parameters as a Click the Source tab.
shown in Figure 6, if necessary. b Type the parameters as shown in
Figure 6.
General Source | Acquisiion | Ref Mass | Chiometogiam|
Dual 1S ESI (Seq) 1S TOF [Expt)
Gas Temp | 325 9g 0 9g Fragmentor [175 )
Skimmer |£5 Wi
Dirying Gas [3 I/ oo Vmin T oA TR Vs A0 W
Mebulizer |40 psi 13 psi
Sheath Gas Temp | 350 &% 0
Sheath Gas Flaw |11 Immiry 0.0 [¥riry

Dual 45 ES| [Expl)
WCap[4o00 ¥ Capilay 0000 pA

| Wozzle Vollage (Expt] [2000 W |

Chamber |0.00 A

Figure 6. Source tab for Q-TOF parameters

The name of the selected lon Source is
shown in this tab.

Sheath Gas Temp, Sheath Gas
Flow, and Nozzle Voltage are
visible if the source is an AJS ESI
oraDual AUSESI.

For 6560 Q-TOF, the Fragmentor
should be 400 V. and there is no
Skimmer voltage.

12 MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide



1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions Comments
5 Enter the acquisition spectral a Click the Acquisition tab.

parameters for MS mode as shown For the TOF, skip to step c.

in Figure 7. b Click MS as the Mode.

¢ Type the TOF Spectra parameters as
shown in Figure 7.

Genersl| Sourcs LAoauaiion ] Rsf Mass | Chromatogram |

Spectral Parameters ] Colision Eneray |

Made, Mass Range

e Min Flange [oo e
(Seql Max Rangs [0 me

o T Acauisition Rate/Time
(Seal Rate 1 spectials
Taigeted ;

o e Time [0 mefspectim
(Seql Transients/spectrum [@a1
Data

" Independent
(Seal

Figure 7. Acquisition tab for Q-TOF parameters (TOF uses the same parameters as MS Mode.)

mode, you cannot enable reference

mass correction. Instead, the
reference mass calibration for IM data
is done during post-processing. See
recalibration window in the online
Help for BioConfirm or Qualitative

6 Enter the reference mass a Click the Ref Mass tab. + If you have a 6560 Q-TOF in IM-QTOF
parameters as shown in Figure 8. b Type the parameters as shown in
Figure 8.
Analysis.
Gerersl| Soucs | Acauistion et Mass | Chiomstagam

Reference Mass Comrection

Iv Enable Reference Masses
Reference Masses Table
On M2

¥ Use bottle & Apply Now I 121.050873

v 9220037398

Auto Recalibration Refersnce Mass Parameters

Detection Window  [100 ppm

Minirnum Height

Figure 8. Reference Mass tab (Ref Mass) for TOF or Q-TOF parameters

1000 counts
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1 Set up acquisition methods

Task 2. Set up an MS-only method (TOF or Q-TOF) (continued)

Steps Detailed Instructions

Comments

7 Enter the chromatogram plot
settings as shown in Figure 9.

a Click the Chromatogram tab.
b Type the values in Figure 9.

Generall Suurcel Acquisition | Ref Mass  Chromatogram I

Chiomatograms

Chromatogram Label Ertracted Evpt Type | Polsrity Typs | Offset | Y-Rangs

EIC |eic |270-315 Ms |Posiive | 15| 10o0ooag |
v TIC e | EE [Positve | 15| 10000000

Figure 9. Chromatogram tab for TOF or Q-TOF parameters

8 Setuptochange MS parameters a Click the General tab.
during run: b Click Waste for the LC Stream.
Time Segment of 0 min. - Make ¢ Right-click anywhere in the Time
sure you have selected an LC segment section, and click Add Time
Stream of Waste. Segment.
Time Segment of 0.5 min. - d Type 0.5 minutes.
Change LC Stream to MS. e Click MS for the LC Stream.
9 Save the method as iiMS-only.m, a Click [ or [ in the Method Editor
where jii are your initials. toolbar.

b Go to the methods folder in your project.

¢ Type iiiMS-only.m Where i are your
initials.

d Click Save.

e If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

f Click OK.

+ These settings show that the base

peak chromatogram will be displayed
in the Real-time Plot.

You can change a parameter with a
(Seg) next toitin a new Time
Segment.

You can change a parameter with an
(Expt.) next to it in a new Experiment.
See Figure 6 for examples of
parameters that can change with time
segments and those changeable with
experiments.

When you create a new time
segment, the initial values are copied
from the time segment that is
selected.

For example, if your initials are PFH,
then the method name is
pfhMS-only.m.

The administrator can set up the
project to prompt for a reason when
saving the method. If that check box
is marked, the administrator also
marks whether or not to allow you to
type your own reason, and the
administrator can provide a list of
possible reasons.
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Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF)

Task 3 shows you how to set up an acquisition method for the LC/Q-TOF when
you know what you're looking for, but you're not sure if the compounds are
present in your mixture. In this task you also learn about the importance of

collision energy.

Task 3. Set up a targeted MS/MS method (Q-TOF)

Steps

Detailed Instructions

Comments

1 Using the iiMS-only.m method for
the Q-TOF, change to targeted

MS/MS mode and enter the spectral

parameters below, if necessary.
If the iiiMS-only.m method is still

displayed,

Delete the 0.5 min Time Segment.
Enter the parameters as shownin

Figure 10.

begin with step c.

General | Sowce  Acquisition IHelMass} Chmmatuguam}

Spectral Parametars } Callision Energﬂ Targsted List

Muode:

M5

a Make sure that the Method Editor
window is visible. On the ribbon in the
Layouts group, click Method if the
Method Editor window is not visible.
Click o in the Method Editor toolbar.
Select iiMS-only.m, and click Open.

-0 O 0T

S Q

j

Click the Q-TOF tab.

Select the 0.5 minute Time Segment.
Right-click the selected Time Segment
and click Delete Time Segment.

Click MS for the LC Stream

Click the Acquisition tab.

Click Targeted MS/MS (Seg) as the

Mode.

Type the spectral parameters below.

MSMS

MS
-
[Seq]

Auto
O MSME
[Seq]
Targeted
& MSMSE
[Seq]

Data
" Independent

Mass Fiange

Min Flange 50 miz
WMax Range 1000 m’z

Acquisiion Rate/Time

Rete  [3 spectiafs
Time: 3333 ms/spectium
Transients/spectum  [5430

Max Time between
¥ 1451 Specia 5 2

Mass Range
Min Range  [50 miz
MaxRange  [1000 miz

Acquisiion Rate/Time

Rate  [3 spectials
Time: 3333 ma/spectium
Transients/spectrum | 5363

Figure 10. Acquisition Spectral Parameters tab for Targeted MS/MS mode

The LC, General, Source, Ref Mass
and Chromatogram parameters
remain the same as in iiMS-only.m
for this method.
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1 Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions

Comments

2 Setup a fixed collision energy of a Click the Collision Energy tab.

35V. b Click Use Fixed Collision Energy.
Enter the parameters as shownin ¢ Type 35.
Figure 11.

General | Sowce  Acquisition IHelMass} Chmmatuguam}

Spectral Parameters  Collision Energy } Targeted stl}

Mods: ) . =
(+ Use Fived Colision Energies Caollision Eneray

0 b " Use Table 3 i
[Seg)

 Use Fomula
Auto

© MSMS
[Seg)
Targeted

@ MSMS
[Seg)

Data
" Independent 3£ L | } }
[Seg) -0 1000 2000 3000
mz

+ For this type of method, the precursor
ions and collision energy are usually
known, although you can have the
system determine the "best guess”
collision energy for each mass. See
the next task for how to do this.

Figure 11.  Acquisition Collision Energy tab for targeted MS/MS mode

3 Setupatargeted list of precursor a
ions so the resulting chromatogram b
shows peaks for only these ions.

Click the Targeted List tab.
Right-click the table and click Add on the
shortcut menu.

Enter 279.09102, 311.08085, ¢ Fill out the information for the
271.0317 and 285.0290 as the 279.09102 ion.
precursor ions. d Repeat step b and step c for the

Use 0 minute for the Delta and
Medium for the Iso. width.

311.08085 ion, the 271.0317 ion, and
the 285.0209 ion.

General | Souree Acaisiion | Ref Mass | Chromatogram | Advanced Parameters |

Spectial Parameters | Colision Energy  Tameted List |

Hlese Targeted List Table Default Values
Ret. Time | Dela Ret ) Colision | Acguisiton Time
e [‘gg 1 On | Prec.mvz |21 0™ | Tine min) Iso. Width Eneray | (ms/spec) Cha'g: gatcle
d | 2ranmnz| 1 0 Medum (“4m/zl |18 |200
Auto R 0 Medium "4 miz) 12 |200 Delta Ret, Time
* [‘gg;’]’m | ee50e0a] 1 0 Medum (“4m/zl |10 |200 min
- v 30e0a] 1 0 Medum (“4m/z) |22 |20d _—
 MSMS g
5eal Medium (~4 m/_v
Data
" Independent
[3eg) Total =4

» You can also enter a Collision Energy
and Acquisition Time for each
precursor ion. If you do, these values
override the ones entered on the
previous tab (Figure 11).

» You can enter the retention times
also.

* Ingeneral, use accurate mass values
(at least four decimal places) for the
precursor values in this table, as some
of the data processing routines in
Qualitative Analysis and Quantitative
Analysis make use of this information.

Figure 12. Acquisition Targeted List tab for Targeted MS/MS mode
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1 Set up acquisition methods

Task 3. Set up a targeted MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions Comments

4 Save the method as a Click [™%. in the Method Editor toolbar. + Be sure to use the folder methods in
iitargetedMSMS.m, wherejiiareyour b Type iiitargetedMSMS,and click the project.
initials. Save.

¢ If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

d Click OK.

If the retention time and the delta retention time for a precursor in Figure 10 are
zero, then the program performs targeted MS/MS on this precursor for the entire
time segment. Alternatively, you can specify an expected retention time (for
example 5 minutes) and a delta retention time (for example 1 minute) in which
case targeted MS/MS will be performed on this precursor from 4.510 5.5
minutes.

The parameters on the Acquisition tab, including these values on the Targeted
List tab, may also be changed by using different time segments. See Figure 3 on
page 10.
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF)

In this part of learning Q-TOF method development, you set up an auto MS/MS
method because you are not sure what you are looking for and want the
instrument to determine which precursor m/z values to examine “on the fly”
according to criteria you select prior to the start of the run.

Task 4. Set up an auto MS/MS method (Q-TOF)

Steps Detailed Instructions Comments
1 Using the iitargetedMSMS.m a Make sure that the Method Editor + For this method, the LC, General,
method for the MS Q-TOF, change to window is visible. On the ribbon in the Source, Ref Mass and Chromatogram
auto MS/MS mode and enter the Layouts group, click Method if the parameters will remain the same as in
spectral parameters below, if Method Editor window is not visible. MS-only.m.
necessary. b Click [7] inthe Method Editor toolbar.
If the iiitargetedMSMS.m method ¢ Select iiitargetedMSMS.m, and click
is still displayed, begin with step c. Open.
Enter the parameters as shownin  d Click the Q-TOF tab.
Figure 13. e Click the Acquisition tab.
f Click Auto MS/MS (Seg) as the Mode.
g Type the spectral parameters shown

below.

Genersl| Sourcs Acauistion | Fef Mass | Chiomstogram | Advanced Parsmeters |

Spectal Paramsters | Colision Ensray | Precursor Selection | Precursor Selscton I | Prefenec/Excluds |

Mode: M5 MS/MS
~ MS Mass Range Mass Range
[Seq] Min Rangs 100 m/z MinRange  [100 miz
o Max Range 1000 méz Max Range  [1000 miz
& MS/MS
[Sea) Acquisition Rate/Time Acquisition RateTime
Targeted Fiate 1 spectrals Rate E] spectials
€ MS/MS
[Seq) Time 1000 mis/spectium Time: 3333 ms/spectium
Data Transients/spectum | 8151 Transients/spectrum | 2685
¢ Independsnt
S
Seg) lsolstion‘width  [Medium (~4 méz) =

Figure 13. Acquisition Spectral Parameters tab for Auto MS/MS mode
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Steps

Detailed Instructions

Comments

2 Setup alinear equation for the
collision energy so that the slope
times the m/z value divided by 100
plus the offset equals the collision
energy.

Use 5 for the slope and 2.5 for the
offset.

General | Source  Acquisition ‘HEFMassI Chrumalugraml

a
b
c
d

Click the Collision Energy tab.
Click Use Formula.

For the Slope, type 5.

For the Offset, type 2. 5.

Spectral Paramsters ED”‘SIDI"EHE'QPIFreculsnlSe\a:tlnn\ Precursor Selaction |1 | Prafermed/Exclude

Mode:
" Use Fised Colision Energies

M5
() " Use Table
(Seg)

@+ Use Formula
Hullo Charge Slope
= MS/MS o
[Seql L4

Taigeted

7 MS/MS
(Seg)
Data

" Independent
(Seg)

(Slope] * (mz) / 100 + Offset
Offset

160+
1404

B
;

100+
25 80

60

Caollision Energy

40+
20+

T T T
1000 2000 3000
mz

Figure 14. Acquisition Collision Energy tab for Auto MS/MS mode

3 Set 3 as the maximum number of
precursor ions per cycle that the
program will select in order of
decreasing abundance.

Enter the other parameters in
Precursor Threshold.

General | Source AcamsmnnlﬂelMass} Chiomatogram

a Click the Precursor Selection | tab.
b For Max Precursor Per Cycle, type 3.
¢ Inthe Precursor Threshold group, set

the remaining parameters as needed.

Spectral Paramelers} Collision Engrgy  Precursor Selection | }P.e:urwrSeleclmnH Prefened/E xclude

Mode:
[3 Max Pracursor Per Cycle
HS
(Sea) Precursor Threshold
Abs. Thieshold 3000 counts
Aut . o
B Riel. Thieshold (%) [0.01 %
[Seg)
Active Exclusion
Targeted
WSS [~ Enabled
[Seg)
- Exchuded after [7 Spectra
i
% e Released after [G5  min

Static Exclusion Range List

[¥ Use PC for M5 /M5 decisions

Static Exclusion Range T able

Stant m/z B Iterative MS/MS
100 250 Mass error tolerance (+/-ppm]  [20
4 = 100 AT exclusion tolerance
[0z tminl oz [(+min]

Figure 15. Acquisition Precursor Selection | tab for Auto MS/MS mode

+ Forthis type of method, you have the

system determine the collision energy
for each m/z value, because the
optimal collision energy for each
precursor ion is not known.

These values for slope and offset
work well for these sulfa drugs but
may not work as well for other
compounds and charge states.

+ Active exclusion of precursor ions is

used for complex samples. These
settings specify the time during which
a previously selected precursor ion
will be excluded from selection.
Static Exclusion Range lets you set
the range of ions to be excluded.
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Comments

Steps Detailed Instructions
4 Change the parameters to see the a Click the Precursor Selection Il tab.
masses of charge 1 and then b If necessary, click 1 and Unk in that order
masses of unknown charge. on the Inactive list and then click >>.
¢ If necessary, click any values on the right
that are not 1 or Unk, and then click <<.
d Select Unbiased for the Isotope Model.
e Click Sort Precursor by Charge State

General | Sowce  Acquisition IHelMass} Chmmatuguam}

Mode:

then Abundance.

+ This setting means that if two
precursors with charge state +1 are
detected, the program selects the two
of these with the highest abundance
and no precursors with unknown
charge state.

+ If no precursor with charge state of +1
are detected and three with unknown
charge states are, then the program
selects the precursor with charge
state +1 and the most abundant
precursor with unknown charge state.

Spectial Parameters | Colision Energy | Precursor Gelection Pve:ursirSeleclmnH | PrefenedEsctude

Isotope Model ,m dance Dependent Accumulation
e ["5'5 i Precursor Charge-State Selection and Preference: I Scan speed varied based on precursor abundance:
eg)
Inactive Active Target (25000 counts/spectum
Auto
& MS/MS F
[Seg) r
Targeted
€ MSMS
[Seg) Prurity
Data Purity Stringency: | 100 %
¢ Independent
~ Soit Precursors by Abundance only Purity Cutoff 30 %

If you have a complex sample,
you can mark the Scan speed
varied based on precursor
abundance check box. See the
online Help for more information.

Figure 16. Acquisition Precursor Selection Il tab for Auto MS/MS mode

5 Setup tomonitor the 279.09102
precursor ion as a preferred ion and
exclude the 311.08085 ion.

Use the other entries in Figure 17.

a
b
c
d

Click the Preferred/Exclude tab.
Right-click the table area, and click Add.
Type all the values for 279.09102.
Repeat steps b and ¢ for the excluded
ion, 311.08085.

Genenal| Souce Acauisiion | Fef Mass | Chiomatogren | Advanced Paremeters |

Spectsl Parameters | Colison Eneray | Precursor Selecton | Precusor Selsction | Prefened/Exciuds |

Muode:

Auto M3/MS Prefened/Exclude Table

Default Walues

Callision

MS On | Pree.miz DE“‘)‘G"T’Z 2 | Piec. Tope | Rt ?I:“‘:[f‘nfr:j tso. i Eolr Deha m/z
5
2= p‘ 279 us1u2| mu‘ 1|Frelened ‘ u| |Mamum 4 1miz) ‘ | 100 ppm
- mt?Ms DEEEE 100] 1 {Ewciude ¥ [ |Medium (=4 m/2) | | B s
[Seq) [ min
Targeted
£ MSMS

[Seq]

Data
" Independent

se Preferred ion
B e

Figure 17. Acquisition Preferred/Exclude tab for Auto MS/MS mode
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1 Set up acquisition methods

Task 4. Set up an auto MS/MS method (Q-TOF) (continued)

Steps Detailed Instructions Comments

6 Savethe method as iiautoMSMS.m, a  Click [ in the Method Editor toolbar. + Be sure use the Method folder.
where jii are your initials. b Type iiiautoMsMs,and click Save.
¢ If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.
d Click OK.

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide
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2 Set up and run single samples and worklists

Task 1. Set up and run a single sample 25
Task 2. Set up and run a worklist with multiple samples 27
Task 3. Set up and run a worklist to optimize parameters 31

This chapter provides familiarization exercises to help you learn how to set up
and run single samples and sequences of samples through worklists on your
LC/TOF or LC/Q-TOF, using the methods you created in Exercise 1.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
Before you begin...

For this exercise you analyze a mixture of four sulfonamide compounds. This
section gives instructions on how to prepare the demo sample.

The Electrospray LC Demo Sample (p/n 59987-20033) contains five ampoules
with 100 ng/uL each of:

Name Formula lon m/z
sulfamethizole CoH10N402S, (M+H)* 271.03179
sulfamethazine Cq9H14N40,8 (M+H)* 279.09102
sulfachloropyridazine C10H9CIN4O,S (M+H)* 285.02075
sulfadimethoxine C19H14N404S (M+H)* 311.08085
¢l ™0
Ui _l (LP Nl)j
N NN N%NH “O/LN/ NH
0=5=0 0=5=0 0=5=0 0=5=0
T = =
| o o «
NH, N, NH, NH,
Sulfamethizole Sulfamethazine Sulfachlorpyridazine Sulfadimethoxine
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2 Set up and run single samples and worklists

The instrument must be tuned using the ESI tune calibrant solution before
proceeding with the rest of the exercise. Make sure you have used Checktune or
Autotune for the instrument you have, either the LC/TOF or LC/Q-TOF (both TOF
and Quad components), to verify that each of the calibrant ions has the proper
mass assignment, peak width, and signal intensity.

See the Quick Start Guide for instructions on tuning the instrument.

1 Put on protective gloves.
2 Prepare the LC solvent.

In 1-liter reservoirs of HPLC-grade water and acetonitrile, add 1.0 mL of 99%
LC-MS Reagent Grade Formic Acid (HCOOH) each to make 0.1% (v/v) Solvent
A and Solvent B, respectively.

3 Prepare the sample.

a Add 10 pL sulfa mix from one of the ampoules (500 pL) to 990 pL of
solvent A in an autosampler vial so that the final concentration is 1 ng/pL.
Seal with the appropriate cap (crimp or snap).

b Place the sample vial in the autosampler.
4 Set up the LC column.

For° 6224, 6230, 6520, and 6530, Zorbax, Extend-C18 2. 7Tmm x 50mm, 1.8um,
80A, p/n 727700-902

For all other instruments, Zorbax, RRHD Eclipse Plus C18, 2.1x50mm, 1.8um,
p/n 959757-902

5 Set the column temperature.

Agilent suggests a column temperature of 40°C when using this column in
this exercise.
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2 Set up and run single samples and worklists

Task 1. Set up and run a single sample

This task shows you how to enter sample and data file information for a single
sample and then begin to acquire the data sample.

Task 1. Set up and run a single sample

Steps Detailed Instructions Comments
1 Openone of the threemethodsyou ~ a Make sure that the Method Editor + The system stores the custom
created in Exercise 1, and enter this window is visible. On the ribbon in the information with the data file.

sample information:
Name: same as method
Position of sample in your sampler
Data file name: same as method.d

Layouts group, click Method if the
Method Editor window is not visible.

b Click o in the Method Editor toolbar.

¢ Select one of the three methods, and click
OK.

d On the ribbon click Single Sample.

e Click the Sample Run window.

Sample Run *
>
Sample Addiional Information
Parameter Name Parameter Value 7\
Name [1 ng SuFasl | Postion [viall ~
Sample 1D
Injection Volume [ s Method ~] o Override DA Method 1l
Method part torun;  Acquisition Only
Comme: [ Equilib Time (min) 0
F— b Sample Type Sample
Auto Incremert
Name | test1d] [ View Data ~ i
Patn | D:\Projects\MQTOF\Data X

Figure 18. Sample Run window in the main window

2 Start the sample.

f ForSample Name, type 1 ng Sulfas. Youcantypeany number at the end of
g ForData File Name, type testl.d. the Name field. This value is

incremented for each new data file.

+ Click Run p on the Sample Runtoolbar. + Inlocked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data Acquisition
program.

On the ribbon in the Settings group, if
Locked Mode is highlighted, then
Locked mode is on. Click to turn
Locked mode on or off.
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2 Set up and run single samples and worklists

Task 1. Set up and run a single sample

Steps Detailed Instructions Comments
3 View the data after the run. + Afterthe runis complete, click ViewData + When you click View Data, the
in the Sample Run window. Qualitative Analysis program

automatically opens and loads the
datafile thatis specified in the Sample
Results window.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

This task shows you how to enter sample and data file information for multiple
samples in a worklist and then begin to acquire data.

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments
1 Create a new worklist. a Ontheribbon inthe Layouts group, click  « A new worklist by default has one
Worklist.. sample. If your system has multiple
b Click {7 inthe Worklist toolbar. worklist templates, you need to select

atemplate to use.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps

Detailed Instructions

Comments

2 Setthe file naming conventions and
make sure that the worklist is set to
run only data acquisition.

Data file: Sulfa 1-3.d to be saved to

a Click 3= inthe Worklist toolbar.

b Set Method part to run to Acquisition
Only.

¢ Click the Data File Settings tab.

+ You can run a method that contains
both acquisition and qualitative
analysis parameters in a worklist. See
the online Help for more information.

the Data folder in the Yourlnitials d
folder.

Type sul fa for the User Text under File
Naming.

e Change the directory path for the data
files to MassHunter\Data\Yourlnitials.

Worklist Run Parameters X
Run Parameters  Data File Settings | Addiional Parameters
Root Folder
Rootfle Folder: | C\ProjectsiphiData
Sub-folgers
Sub-folder 1 Subrfolder 2 Sub-folder 3
[User Text o] [<Emen> -| [<Emety> -
PFH
File Naming
Part 1 Part2 Part
[User Text -] [Counterfooo] - [ <Empty> -
! Use separator for file name parts Separator: [ |
Tres View For File Path and Name
CiProjects'phiData
PFH
Sulfa-0001.4

Figure 19. Worklist Run Parameters dialog box

f Click OK.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps

Detailed Instructions

Comments

3 Add three samples to the worklist -
Sulfa 1, Sulfa 2, Sulfa 3 - with the
following information:

Acquisition method: any of the
three you created in Exercise 1
Injection volume: 1

Sample position: any three
positions convenient for your
sampler

a Right-click the upper-left-hand cormner of

the worklist spreadsheet.
b Click Add Multiple Samples. The Add
Multiple Samples dialog box opens.
c For Sample Name, type Sul fa.
d Make sure that the Append Counter

check box is marked and that all Suffix

Counter boxes contain 1.
e Select the acquisition method from
Exercise 1.

f For Injection Volume, select As Method.

» A new worklist by default has one
sample. If your system has multiple
worklist templates, you need to select
atemplate to continue.

Add Multiple Samples
Sample Information | Sample Position

Sample

Name: [Sufia |

Suffix Counter

Number of digts: Start Value:

Method

Append Counter

Name: [phAutoMSMS.m

Path: ~[C:\Projects'ph\Methods|

Override DA Method

Name: |

Path: [C:\Projects\ph'\Methods

Injection

biecton Vokume "

Cancel

Figure 20. Add Multiple Samples dialog box

g Click the Sample Position tab.
h Select three positions in the graphic.
i Click OK.
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2 Set up and run single samples and worklists

Task 2. Set up and run a worklist with multiple samples

Steps Detailed Instructions Comments
4 Delete the initial sample. a Select the sample in the first row. + If youright-click the upper-left-hand
b Right-click the selected row in the corner of the worklist instead, all rows
worklist spreadsheet. are selected and deleted.
c Click Delete Sample (s).
d Click Yes in the message box.
5 Hide the following columns: a Right-click the upper-left-hand cornerof ~ « You are hiding these columns, not
Sample Type the worklist spreadsheet. deleting them. The program
Level Name b Click Show/Hide/Order Columns. recognizes their values even though
Comment ¢ Clearthe check boxes for Sample Type, they do not appear in the worklist.
Level Name and Comment.
Worklist x
FOoODEG» = -REdinladlA
Status Sample Name Sample Position Method Data File Inj Vol (W) Sample Group Infa.
Bl Ml Pending suifa1 Vial 1 pfhAutoMSMS.m C:\Projects\ph\Data\PFH\5ulf2-0005.d | As Method
2 Ml Pending suita2 Vial 2 pfhAutaMSMS m C\Projects\ph\Data\PFH\5ulfs-0006.d | As Method
3 [l Pending| gyrs Vial 3 pfhAutaMSMS m C\Projects\ph\Datz\PFH\5ulfa-0007.d | As Method
Figure 21. Worklist with three samples
6 Save the worklist as iiiesdemo. a Click [ in the Worklist toolbar. + The administrator decides whether or
b Type the worklist File name and click not you need to enter a reason when
Save. the project is set up. If the Prompt for
¢ If needed, enter information on the

7 Start the worklist.

Hint: you must mark the check box at
the beginning of each row to run the
sample in the row.

Reason for Change dialog box. You
either select a reason from the Select
from list, or you enter a reason in the
Own reason box.

Click Run = on the Worklist toolbar.

reason when saving check box is
marked on the MassHunter
Workstation tab in the project, then
the Reason for Change dialog box is
opened.

You do not need to save the worklist
in order to start it.

In locked mode, you cannot change
the method or the worklist while the
worklist is running. Also, you cannot
overwrite these data files in the Data
Acquisition program.

On the ribbon in the Settings group, if
Locked Mode is highlighted, then
locked mode is on. Click to turn locked
mode on or off.

Each sample row turns blue as the
program begins to acquire data for
that worklist row.

30

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide



2 Set up and run single samples and worklists

Task 3. Set up and run a worklist to optimize parameters

You can also optimize acquisition parameters with a worklist. This task shows
you how to set up a worklist to evaluate the signal as the fragmentor voltage
changes. You can then use the Qualitative Analysis program to compare the
chromatographic signals at the different fragmentor voltages.

Task 3. Set up and run a worklist to optimize parameters

Steps

Detailed Instructions

Comments

1 Create a new worklist.
Data files: Frag 1- 4.d to be saved
to the folder,
MassHunter\Data\YourName.

2 Add four samples to the worklist -
Frag 1, Frag 2, Frag 3, Frag 4 - with
the following sample information:

Sample position: any four
positions convenient for your
sampler

Data files: Frag 1- 4.d to be saved
to the folder,
MassHunter\Data\YourName.
Acquisition method: iims-only.m
Injection volume: 1

3 Hide the following columns:
Override DA Method
Sample Type
Level Name
Comment

a

Click 7 i the Worklist toolbar.

Click == in the Worklist toolbar.

Set Method part to run to Acquisition
Only.

Click the Data File Settings tab.

Select User Text for Sub-folder 1 and
enter Yourlnitials.

Type Frag for the User Text for Part 1
under File Naming.

Click OK.

Right-click the upper-left-hand corner of
the worklist.

Click Add Multiple Samples.

For Sample Name, type Frag.

Make sure that the Append Counter
check box is marked and that all Suffix
Counter parameters containa 1.

Select the iiiMS-only.m acquisition
method.

For Injection Volume, type As Method.
Click the Sample Position tab.

Select 4 spots on the Well -plate/Tray.
Click OK.

Delete the original sample.

Right-click the upper-left-hand corner of
the worklist spreadsheet.

Click Show/Hide/Order Columns.

Clear the check boxes for Override DA
Method, Sample Type, Level Name and
Comment, and click OK.

+ You are hiding these columns, not

deleting them. The program
recognizes their values even though
they do not appear in the worklist.
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2 Set up and run single samples and worklists

Task 3. Set up and run a worklist to optimize parameters

Steps Detailed Instructions Comments

4 For all four samples, add a column a Right-click the upper-left-hand cormner of
for the fragmentor parameter, and the worklist spreadsheet.

enter these values: b Click Add/Mody/Delete Column(s).
Frag 1:225 ¢ Select MS Parameter.
Frag 2: 200 d Select Fragmentor, and click >>.
Frag 3:175 e Click OK.
Frag 4:150 f Typethevaluesinto the column.

5 Save the worklist as Fragwklst. a Click [ in the Worklist toolbar. + Save the Fragwklst file into your
b Type Fragwklst,and click Save. project.
¢ If needed, enter information on the

Reason for Change dialog box. You
either select a reason from the Select
from list, or you enter a reason in the
Own reason box.

6 Start the worklist. + Click Run p on the Worklist toolbar.
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3 Set up and run IM-QTOF samples and
worklists

Task 1. Configure the instrument for data collection in lon Mobility mode 34
Task 2. Set up an IM-MS method 36
Task 3. Set up an IM-MS All lons Method 41

In this exercise, you learn how to acquire data in lon Mobility mode. You learn
how to set up and run a series of two acquisition methods that help you in
different application situations. You create two acquisition methods for a mixture
of four sulfa drugs. This exercise is based on the methods established in
Exercise 1, but the method is modified for the IM-QTOF parameters.

These instructions help you understand how to do these tasks:
Set up and run an IM-MS only method.
You use this type of method when you need lon Mobility accurate mass MS

data with the 6560, or intend to determine precursor ion masses for a
subsequent All lons MS/MS analysis.

+ Setup and run an All lons MS/MS method.

You use this type of method when you need MS/MS data and do not know
what precursors to choose, or the sample is complex enough that a targeted
MS/MS method would be tedious to implement. You can also use this method
if you have known fragments belonging to a specific precursor or compound
class and want to align these via the drift time.

For more details on how to use these exercises, see “Before you begin...” on
page 4.
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3 Set up and run IM-QTOF samples and worklists

Task 1. Configure the instrument for data collection in
lon Mobility mode

Before you run samples with one of the methods you just created, you must
select the data collection parameters for your run. You set these parameters on
the Instrument State tab in the Tune window.

Task 1. Configure the instrument for data collection

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

2 Select the following data collection
settings.
Mass Range: Standard (3200 m/z)
Select to acquire data in Extended
Dynamic Range Mode.
Select the IM-QTOF mode.

34

a

-0 Qo0

a

0O Qo0

From the desktop, double-click the
OpenLab Control Panel icon.

Click Instruments in the left pane of the
Control Panel.

Select the instrument in the left pane.
Select the Project.

Click Launch.

On the ribbon in the Context group, click
Tune.

Click the Instrument State tab.

Set Mass Range to Standard (3200
m/z).

Click Extended Dynamic Range Mode if
not already the default setting.

Click IM-QTOF for the Acquisition Mode.

Click Advanced Control.

Click Apply.

If you changed the Mass Range, tune the
instrument.

Recalibrate the TOF mass axis.

» You need to click Apply to change the
settings on the instrument.

» The Mass Range can only be set to
High (20000 m/z) (for the G6560A or
G6560B) if the Instrument Mode is
Extended Mass Range (1 GHz). This
requires MassHunter Acquisition
B.09.00 or later with Firmware 723 or
later (required for MH Acq B.09). The
caveatis the 20,000 m/z requires 4
GHz Acquisition Board G1969-65216
(which has Logic version 0x8025).

* If you change the Instrument Mode,
or the Mass Range, you must
recalibrate the TOF mass axis.

» Fora 6560 lon Mobility Q-TOF, the
two Acquisition Modes are IM-QTOF
and QTOF-Only.
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3 Set up and run IM-QTOF samples and worklists

Task 1. Configure the instrument for data collection

Steps

Detailed Instructions

Comments

Tune & Catwation | Manual Tune  Instrument State | Freferences |

Ture File

Default.tun

Instrument Mode
Mass Range Standard [3200 m/z)
Slicer Made:

" High Fiesolution 4 GHz, High Res Mode]
* Extended Dynamic Range (2 GHz)
" 4 GHz (High Resolution Mode disabled]

R Bivanced Contiot

swe | Saveds.| Load. |

 High Resolution ¢ High Sensitivity

Auto Slicer Index

Figure 22. Instrument State tab for a 6560 lon Mobility Q-TOF instrument

3 Inthe Tune context, make sure drift
tube gas pressure is stable at
pressure 3.95 + 0.03 Torr for
Nitrogen buffer gas. Make sure that
the trapping funnel pressure is 0.15
to0 0.20 Torr less than the drift tube
pressure.

4 Save the new settings to the tune file
(Autotune.tun) and return to
Acquisition.

a

b

oo T O

Click Manual Tune > IM > Pressure &
Actuals.

Make sure that source temperature is
stable at the temperature indicated in the
method.

If the pressure difference is less than
0.15 Torr, then adjust the Drift gas
pressure regulator valve. Locate the
pressure valve labeled “Drift Cell” on the
front of the instrument, next to the ion
source. Adjust the valve until Trap
Funnel Pressure shows a reading below
Drift Tube Pressure by a difference of
between 0.15 and 0.20 Torr, while Drift
Tube Pressure remains close to 3.95
Torr.

Click the Instrument State tab.

Click Save.

On the ribbon click Acquisition.

Click Yes in the Instrument State
Confirmation message.

Click Yes in the Save Tune File message.

+ If the Manual Tune tab is not visible,

then on the Instrument State tab, click

Advanced Control.

+ You can save the tune settings to a
new file name for safe-keeping.

+ You can only save a tune file if you
have the Manual Tune permission.
Permission are set by the OpenLab
Control Panel program.
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method

This task shows you how to edit an IM-MS method.

Task 2. Set up an IM-MS method in MS (Seg) mode

Steps Detailed Instructions Comments
1 Open Data Acquisition to accessthe a From the desktop, double-click the + The MassHunter Data Acquisition
window for editing methods. OpenLab Control Panel icon. window appears containing the
b Click Instruments in the left pane of the Method Editor window. See Figure 23.
Control Panel. + Tune values are saved for positive
¢ Select the instrument in the left pane. and negative mode, as well as for
d Select the Project. Q-TOF and IM-MS mode.
e Click Launch. + Your display will be different if you
f On the ribbon in the Layouts group, click have a different lon Source.
Method.
g Inthe Method Editor window, click the
Q-TOF tab.

h Set Acquisition Mode to IM-QTOF.

e am(Patitly el FUCHoe General I Sﬂulce} Acqu\sitmn] Ref Mass] Ehmmatngraml Advanced F’alametersl
Lliasl5ik ol j | Bostive | Bo | M lon Palarity LC Stream [Sea]
Stop Time Time Seament and Experiment # " Positive o M5 T
PPl Now
% Mo Limit/s Pump Time (min) Expt " Megative I Waste
: il
£ Stop Time [30 min » I » Kl
Plat and Centraid D ata Storage Threshald
Acguisition Mode M MEMS
o Abs. threshold 200 Abz. threshald 5
€ QTOF-Only
Rel threshold (2] [g 01 Rel thieshold (%) [g.m
Cycle Time: 1.02 seconds

[~ Da not wait for setpoints [e.g. temperature] to equilibrate

Figure 23. Method Editor window for a 6560 lon Mobility Q-TOF in the Data Acquisition program

2 Enter LC parameters appropriate for ~ a  In the Method Editor window, click each ~ « LC parameters in each tab depend on
sulfa drug mix. LC module tab to set parameter values. the configuration of the LC attached
b Enter LC parameters listed in Table 2. to the mass spectrometer.
See Table 2.
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3 Set up and run IM-QTOF samples and worklists

Table 2. LC parameters for sulfa drug mix

Parameter Value for all instruments
Instruments PUMP
+ Flowrate 600 pL/min
+ SolventA Water with 0.1% Formic Acid
Solvent B Acetonitrile with 0.1% Formic Acid
Gradient (minutes - %B) Initial Conditions: 90% Channel A and 10% Channel B

0 minutes-10% B
5.0 minutes-90% B

Stop Time 5 minutes
Post Time 3 minutes
INJECTOR
+ Inj. Vol. Tl
* Injection Standard
* Draw Position 3.0mm
COL THERM
+ Temp 40°C

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments
3 Forthe 6560 IM-MS Q-TOF a Click the Q-TOF tab. * The MS/MS parameters reflect the
parameters, make sure the General b Click the General tab. threshold for All lons MS/MS
tab is displayed. ¢ Type the parameters as shown in experiments.
Enter the parameters as shownin Figure 24. (These are the default
Figure 24, if necessary. parameters.)
fonzource lon Polatty | | Dala Storsge) | LESUSSM | Gereral | sounce | Acauision | Ref Mass | Chematogran | advanced Parameters|

Dusl &JSESI | | | [ Posiive [ Bath M5

Ion Polarity LE Stieam [Seg)
Stop Time Time Segment and Exparimsnt i  Postive * M
Apply Now
& Mo Limit/ss Pump Timne [rin) Expt " Megative " Waste

csoptme [ oo |- D

Plot and Centioid Data Storags Threshald
Acquisiion Made

M5 MS/MS
* IMATOF
Bbs teshald  [z00 Bbs treshdd  [5
 QTOF-Only
Rel threshald (%) [001 Rel threshald (%) [0o1
Cycle Time: 102 seconds

I~ Do not wait for setpoints [e.9. temperature] to equilibrate

Figure 24. General tab for Q-TOF parameters for a 6560 IM-MS Q-TOF

4 Enterion source parameters as a Click the Source tab. The name of the selected lon Source is
shown in Figure 25, if necessary. b Type the parameters as shown in shown in this tab.
Figure 25.
General Souce | acquisiion | Ref bass | Chomatogram | Advanced Parsmeters | If you have an AJS source, set the
Dual 405 ES1 (5eg) M5 TOF Exp Sheath Gas Temp to 350°C. Set the

e EVH) SUAE e Sheath Gas Flow to 11 L/min.
Drying Gas |& \¥miry 5.0 Vmin Oct 1 RFVpp |750 v
Nebulizer |35 i 35 Psl

Sheath Gas Temp [ 350 T 360 €

Sheath Gas Flow |11 Ifmin 110 Vi

Dual AJ5 ESI (Expt)
VCap [EEN V' Capilay [0603  pA

Nozzle Volage [Expt) [1000

Chamber |0.36 [

Figure 25. Source tab for IM-MS Q-TOF parameters
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3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments
5 Enter the acquisition spectral a Click the Acquisition tab. + Adrift time of 60 ms is suitable for
parameters for MS mode as shown b Set Mode to MS. most applications. With an acquisition
in Figure 26. ¢ Typethe IM-MS Spectra parameters as rate of 1 frame/sec, 16 consecutive
in Figure 26. IM-MS experiments are performed
(1000/60) per frame.
General| Source Acquistion | Ref Mass | Chiomatogram | Advanced Parsmeters
Spectial Parameters | Colision Energy |
Mode: Mass Range IM Trap
o Min Range fo Trap Fill Time G000 ps
“ (sen) e G [ e Trap Relesss Tims. [250 s
e Acquistion Fate/Time Multiplexing
Frame Rate h— Frames/s
alweicd IM Tiansiert Fate ~ [15 1M T, 1s/F
el i ransients/Frame
(5eg) — = - — Pulsing Sequence Length Dizabled
- ﬂ;‘:ﬂeﬂ ot TOF Transient Rate  [3g5 Transients/IM Transienls
[3eg)

Figure 26. Acquisition tab for IM-MS Q-TOF parameters

6 Enter the reference mass a Click the Ref Mass tab. + This version requires a manual
parameters as shown in Figure 27. b Type the parameters as shown in recalibration of the data after the
Figure 27. acquisition is completed. To start the

recalibration program, click All
Programs > Agilent > MassHunter
Workstation > IM-MS Reprocessor.

General l Source l Acquistion  Ref Mass | Chromatagram | Advanced Parameters

Reference Mass Corection
Reference Masses

|+ Enable
Reference Masses Table
On M2 =
Apply How v 121.050
v 922.0097
Auto Recalibration Reference Mass Parameters
Dretection Window 100 ppm
Minirmum Height 1000 counts 4 LH

Figure 27. RefMass tab for Q-TOF parameters

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide 39



3 Set up and run IM-QTOF samples and worklists

Task 2. Set up an IM-MS method in MS (Seg) mode (continued)

Steps Detailed Instructions Comments
7 Enter the chromatogram plot a Click the Chromatogram tab. » These settings show that the base
settings as shown in Figure 28. b Type the values in Figure 28. peak chromatogram will be displayed

General| Source | Acauisition | Ref Mass { Chromaiogran | Advanced Parameters

Chiomatogiams

Chromatogram Label Evtracted Evpt Type | Offset | ¥-Range
EIC EE |270ms M8 15| 10000000
p[TIC [me | M5 | 15[ 10000000

Figure 28. Chromatogram tab for Q-TOF parameters

in the Real-time Plot.

8 Setuptochange MS parameters a Click the General tab. You can change a parameter with a
during run: b SetLC Stream to Waste. (Seg) next to it with a new Time
Time Segment of 0 min. - Make ¢ Right-click anywhere in the Time Segment.
sure you have selected an LC segment section, and click Add Time See Figure 24 on page 38 for
Stream of Waste. Segment. examples of parameters that can
Time Segment of 0.5 min. - d Type 0.5 minutes. change with time segments.
Change LC Stream to MS. e SetLC Streamto MS. When you create a new time
segment, the initial values are copied
from the time segment that is
selected.
9 Savethe method as a Click [ in the Method Editor toolbar. For example, if your initials are PFH,
ii_IM-MS_only.m, where iii are your b Go to the methods folder in your project. then the method name is
initials. ¢ Typeiii IM-MS only.mwhere i pfh_IM-MS_only.m.
are your initials.
d Click Save.
e If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.
f Click OK.
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3 Set up and run IM-QTOF samples and worklists

Task 3. Set up an IM-MS All lons Method

This task shows you how to set up an acquisition method for the Q-TOF LC/MS
when you know what you are looking for, but you are not sure if the compounds
are present in your mixture. In this task, you learn how to alternate collision
energy by frame. The IM-MS Browser program has special features to work with
All lons data files with frames with alternating collision energy. When you
alternate collision energy in a method, the method can only have one Time

Segment and Multiplexing has to be disabled.

Task 3. Set up an IM-MS All lons method

Steps

Detailed Instructions

Comments

1 Using the ii_M-MS-only.m method
for the IM-MS Q-TOF, set the collision
energy to alternating.

If the jii_IM-MS-only.m method is
still displayed, begin with step c.
Delete the 0.5 min Time Segment.
Enter the parameters as shown in
Figure 29.

a
b
c
d

-~ o

x— - Ta

Click Method > Open.

Select jii_IM-MS-only.m, and click Open.
Click the Q-TOF tab.

Under Acquisition Mode, select
IM-QTOF.

Click the Time Segment at 0.5 minutes.
Right-click the Time Segment table and
click Delete Time Segment.

Click the General tab.

Set LC Stream to MS.

Click the Acquisition tab.

For Frame rate, type 1.

Set Pulsing Sequence Length to
Disabled.

Genenal| Souce [Acquisiion | Fef Mass | Chiomatogran | Advanced Paremeters |

Spectral Parameters } Colision Eneray |

Mode: Mass Riange IM Trap
o 5 W Mo iz Trap Fill Time 5000 ps
[Seq] Max Range L Trap Release Time | 250 s
~ Acquisition Rate/Time Multiplexing
Frame Rate 7 Frames/s
Targeted . :
IM T t Rt IM T ts/F
~ MaiMs ransient Rate  [15 ransients/Frame Rl [P
(5ea) Max Drift Time [e0 ms [EE
Dats
A Feishaniert TOF Transient Rate  [358 Transients/IM Transients

Figure 29. Acquisition Spectral Parameters tab for IM-MS All lons MS/MS mode
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The LC, General, Source, Ref Mass
and Chromatogram parameters
remain the same as in
fi_IM-MS-only.m for this method.

A minimum of 12 data points over a
chromatographic peak is required for
quantitative work. A Frame rate of 1
Frames/s is usually sufficient to
achieve this.
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3 Set up and run IM-QTOF samples and worklists

Task 3. Set up an IM-MS All lons method

Steps Detailed Instructions Comments
2 Setthe collision energy to alternate a Click the Collision Energy tab. » Frame 1 automatically is set to have a
between 0 and 35. b Under Alternating Frames, click Frame 2 collision energy of 0 V when you set
Enter the parameters as shown in Fixed and type 35 for its collision energy. up alternating frames.
Figure 30.

General| Source Acauisiton | Fif Mass | Chiomatagram | Advanced Parameters

Spectral Parameters  Collision Energy I
Mode Fragmentation

- MS Single Scheme

el ™ Not Fragmented

" Fixed Collsion Energy |0 i
" Ramped Callision Energy

o acted Alternating Frames
[Seg)  Frame2Fived [35 Y
Dt

" Independent
(Seal

" Frame 2 Ramped

Figure 30. Acquisition Collision Energy tab for IM-MS All lons mode

3 Savethe method as a Click [ in the Method Editor toolbar.
ii_IM-MS-All_lons.m, where jii are b Go to the methods folder in your project.
your initials. ¢ Typeiii IM-MS-All Ions,and

click Save.

d If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

e Click OK.
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run an IM-MS method for Labile Compounds 45
Task 2. Set up IM-MS method for Small Compounds 49

This chapter provides familiarization exercises to help you learn how to optimize
methods for different compound classes, using the methods you created in
Exercise 3.

For more details on how to use these exercises, see “Before you begin...” on
page 4.

Before you begin...

This exercise introduces you to the parameters relevant to change for the
analyses of different compound classes. This guide has a focus on most
commonly changed parameters, which allows you to measure samples under
predefined conditions.

For the optimization and understanding the optical elements to be changed, the
next few images show how the tabs on the Manual Tune tab match the different
parts of the instrument. Do not manually change these values in the Tune
context. Change them in individual methods instead.
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TOF Mass Calibration | Autotune  Manual Tune | Diagnusticsl Instrument Statel Preferences

Optics 1| Quad | cel | Optics2| TOF | Detector | Ramp |

Acquizsition |Frunt Funnell Trap | Drift Tubel Rear Funnell Adualsl

v v

o Dein Tube

""||||[||N||l| o "i“_ : |
Pl e i — T
<

L

:“':_ ;f
"ﬁl[llll“
|| —T 0

i

" Foosien Turta 1 Terbo 7 Turbo 3
Prossary [
ough
Fough
Pump

Figure 31. Manual Tune > IM tabs and the part of the instrument they affect
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run an IM-MS method for Labile
Compounds

This task shows you how to set up a method for the analysis of bradykinin as an
example of a labile/heat-sensitive molecule.

Experimental set up

1 Re-suspend bradykinin (1 mg, Sigma p/n B3259) in 1 mL H,0 as a stock
solution. The final concentration based on peptide content will be 883.29 uM.

2 Dilute 11.3 pL of the stock with 88.7 L 50% MeQOH, 0.1% formic acid (FA) to
get a 100 pM solution with a volume of 100 pL.

3 Dilute this solution further with 50% MeOH, 0.1% FA to obtain a final solution
of 100 nM with a volume of 100 pL.

4 Use 1T mL syringe and appropriate tubing and fittings to connect to the Dual
AJS ESI source, adjusting the flow rate of the syringe pump to 50 yL/min.

5 Enter sample and data file information for a single sample and begin to
acquire data.

Task 1. Set up and run a method for labile molecules

Steps

Detailed Instructions

Comments

1 Open Data Acquisition to access the
Instrument State tune parameters.

2 Select the following tune settings.
Mass Range: Low (1700 m/2)
Select to acquire data in Extended
Dynamic Range Mode.

Select the IM-QTOF mode.

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide
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From the desktop, double-click the
OpenLab Control Panel icon.

Click Instruments in the left pane of the
Control Panel.

Select the instrument in the left pane.
Select the Project.

Click Launch.

On the ribbon in the Context group, click
Tune.

Click the Instrument State tab.

Set Mass Range to Low (1700 m/z).
Click Extended Dynamic Range Mode if
not already the default setting.

Under Acquisition Mode, click IM-QTOF.

Click Apply.

Click the Tune & Calibration tab.
Mark Positive.

Click Transmission Tune.

Click 50-750 m/z.

Mark the Fragile lons check box
Click Start TOF Transmission Tune.

» You need to click Apply to change the

settings on the instrument.

+ If you change the Instrument Mode,

or the Mass Range, you must
recalibrate the TOF mass axis.

+ Fora 6560 lon Mobility Q-TOF, the

two Acquisition Modes are IM-QTOF
and QTOF-Only.
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run a method for labile molecules

Steps

Detailed Instructions

Comments

TuneFie: [Detaton

Tune & Caibration | Manual Tune | Instanert State | Preferences |

Q-TOF: Low (1700 mé2) Estended Dynamic Range

 Quadupols € Mass Colbation / Check 504700 mz

R & 50750 m/z

& TOF el il 2l
)

Al W Fragie lons

lon Falarity & Positive " Megative

Acquisiion Mode & IM-QTOF ¢ QTOF-Only
lon Seurce: W Positive
IW' I Negative
Gas Temp E
bymgGas  [5 [fo bmn
e Iz gl Begin session
e FT (R
Chamber e
NozdeVollage [2000 ¥ estore IM settings

End session
Sheath Gas Temp[275 235 T

Sheath Gas Flow [17 1210

Calibrart Bottle & Mone ¢ A ¢ B
LC Flow to

Imiry

7 Wlaste (¢ MS

SetIM to ansfering made for caibration
Enor while runring multple autolunes
Enor|438]; Object doesn't suppart this praperly of methad

Start TOF

Tune Repart

Transmission Tune

gl

Figure 32. Transmission tune for labile molecules

3 Save the new settings to the tune file
(Autotune.tun) and return to
Acquisition.

4 Open the method for IM-QTOF
created in “Task 2. Set up an IM-MS
method” on page 36.

5 Savethe method as
fi_IM-MS_labile.m, where i are your
initials.

46

a
b
c

d

o

Click the Instrument State tab.

Click Save.

On the ribbon in the Context group, click
Acquisition.

Click Yes in the Instrument State
Confirmation message.

Click Yes in the Save Tune File message.

Click Cain the Method Editor toolbar.
Select iii_M-MS_only.m, and click OK.
Click the Method Editor window.

Click [E%. in the Method Editor toolbar.
Type 1ii IM-MS labile.m, where
jii are your initials.

Click Save.

If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

Click OK.

You can save the tune settings toa
new file name for safe-keeping.

To use the settings in the new file for a
run, you must load the file and resave
the settings to the default
Autotune.tun file.

If the Method Editor window is not
visible, either you click Method in the
Layouts group on the ribbon, or you
click Method Editor in the Windows
group on the ribbon.

For example, if your initials are PFH,
then the method name is
pfh_IM-MS_labile.m.
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4 Optimize IM-MS Q-TOF Methods

Task 1. Set up and run a method for labile molecules

Steps Detailed Instructions Comments
6 Enter this sample information: a Ontheribbonin the Layouts group, click  + The system stores the custom
Name: 100 nM bradykinin Single Sample. information with the data file.
Data file name: bradykinin01.d b For Sample Name, type 100 nM * You can type any number at the end
bradykinin. of the Name parameter. This value is

c For Data File Name, type
bradykininOl.d.
d Mark the Auto Increment check box.

Sample Run
>

Sample

Name 100 nM bradykir]

Injection Volume: | EEIET] ~ow

Comment

| Position | Vial 1 ~

[thisis an example: acquistion

Data File

At Increment

Name |

bradykininD1d| [ View Data -

C:\Projects\ph\Datal |

patn |

Figure 33. Sample Run window in the main window

7 Start the sample. + Click Run p onthe Sample Run toolbar.

8 View the data after the run. + After the runis complete, click View Data
in the Sample Run window.
+ Open the data file in the IM-MS Browser

program to display Drift data.
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incremented for each new data file.

Additional Information

Parameter Name Parameter Value T
Sample D
Override DA Method
Method part torun:  Acquisition Only
Balance Override Ne Qverride
Equilib Time (min) 0
Operatorlame SYSTEM (SYSTEM)
b Semple Type Sample - e
X

In locked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data Acquisition
program.

On the ribbon in the Settings group, if
Locked Mode is highlighted, then
Locked Mode is on, and you can click
to turn it on or off.

When you click View Data, the
Qualitative Analysis program
automatically opens and loads the
data file that is specified in the Sample
Run window.
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Evaluation for bradykinin parameters

You open the data file in the IM-MS Browser program. Then, you sum all spectra
(for details, refer to the online Help in the IM-MS Browser program). Finally, you
examine the final spectrum. The criteria for the successful usage of operating
conditions are

+ Charge state 3+ (354.1944) has a higher abundance than 2+ (530.7880)
« Minimal abundance of the water loss of 3+ charge state (348.1909)
+ Two IMS peaks in front of the most dominant peak

Other parameters for labile compounds

This task describes how to reduct the most relevant voltages for bradykinin in the
IM-MS domain.

In a few cases, heating/fragmentation can occur after the drift tube. You can
visualize this in the IM-MS Browser. If fragments occur at the same drift time as
the analyte, this is indicative of post drift tube fragmentation. To reduce post drift
tube fragmentation, do the following:

Reduction of the collision cell delta

Reduction of the IBC delta

Reduction of the IM Hex delta

All of these will have a negative impact on IM-MS resolution, as ions are slowed
down post drift-separation, and the diffusion leads to a spread of the ion packet.
Nevertheless, for some purposes as collision cross section calculation, a lower
resolution is still preferable to a dissociated structure, and within the Tune and
Acquisition context, these deltas can be minimized.

To change the electric field across any of the above elements use the following
parameters which are accessible in the Advanced Parameters tab in the
Acquisition context. For positive mode experiments, use a positive value to
reduce the voltage gradient.

Collision cell delta -> collision cell delta delta
IBC delta - > IBC delta delta
IM Hex delta -> IM Hex delta delta
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4 Optimize IM-MS Q-TOF Methods

Task 2. Set up IM-MS method for Small Compounds

This tasks show you how to set up a method for the analysis of amino acids as
an example of small molecules separated in IM-MS.

Experimental set up

1 The information about the LC is the same, but the source conditions are
slightly different, using a Nozzle voltage of QV.

2 Enter sample and data file information for a single sample.

3 Acquire data.
The most critical parameter is the Trap RF, which needs to be optimized for each
application and instrument. The values for other parameters are similar to the

values for the labile compounds, but they are reduced further, as lowering RF and
DC voltages still allows good transmission of these low m/z species.

Task 2. Set up IM-MS method for Small Compounds

Steps Detailed Instructions Comments

1 Open Data Acquisition to accessthe  a From the desktop, double-click the
Instrument State tune parameters. OpenLab Control Panel icon.

b Click Instruments in the left pane of the
Control Panel.
Select the instrument in the left pane.
Select the Project.
Click Launch.
On the ribbon in the Context group, click
Tune.
g Click the Instrument State tab.

-0 Q0

2 Select the following tune settings. a SetMass Range to Low (1700 m/z). » You need to click Apply to change the
Mass Range: Low (1700 m/2) b If needed, select Extended Dynamic settings on the instrument.
Select to acquire data in Extended Range Mode. + If you change the Instrument Mode,
Dynamic Range Mode. ¢ Click IM-QTOF for the Acquisition Mode. or the Mass Range, you must
Select the IM-QTOF mode. d Click Apply. recalibrate the TOF mass axis.
e Click the Tune & Calibration tab. » Fora 6560 lon Maobility Q-TOF, the
f Mark Positive. two Acquisition Modes are IM-QTOF
g Click Transmission Tune. and QTOF-Only.
h Click 50-250 m/z.
i Mark the Fragile lons check box.
j Click Start TOF Transmission Tune.
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Task 2. Set up IM-MS method for Small Compounds

Steps Detailed Instructions Comments

TureFile: [TOFMassCalbration-2200mzR ange tun

i Tune b Calbralion) | Manual Tune | Instanert State | Preferences
Ton Polarty @ Pasiive O Hegative

e R s Q-TOF: Low [1700 m/2) Estended Dynamic Range

¥ Pastive " Quadupdle € Mass Calibration / Check (" 501700 m/z

lon Saurce L

= I Negaiive TOF Transmission Tune « B
" Both

Gias Temp N = ¥ Fragie lors

Diying Gas 5 i I#min
Mebulizer E

WCap aop M [z e Start TOF
Chamber F45 b Transmission Tuns
Nozzle Voltage 2000 W

Sheath Gas Temp[ 275 s T
SheathGasFlow [T [iz0  Umin

Ture Report ... ‘ ‘

Calibrart Bottle ¢ Mone ¢ &4 B

LCFlowto ¢ Waste & M3 Apply ‘

Figure 34. Transmission tune for small compounds

3 Savethe new settingstothetunefile a Click the Instrument State tab. * You can save the tune settingstoa
(Autotune.tun) and return to b Click Save. new file name for safe-keeping.
Acquisition. ¢ Onthe ribbon in the Context group, click  « You can only click Save or Save As if

Acquisition. you have the Manual Tune
d Click Yes in the Instrument State permission.

Confirmation message. + Tousethe settings in the new file for a
e Click Yes inthe Save Tune File message. run, you must load the file and resave

the settings to the default
Autotune.tun file.

4 Open the method for IM-QTOF a Make sure that the Method Editor
created in “Task 2. Set up an IM-MS window is visible. On the ribbon in the
method” on page 36. Layouts group, click Method if the

Method Editor window is not visible.
b Click o in the Method Editor toolbar.
Select iii_M-MS_only.m, and click OK.
d Click the Method Editor window.

(2]

5 Change the Advanced Parameters:  a Click the Q-TOF tab. * You are overriding the values in the
b Click the Advanced Parameters tab. tune file with the values that you enter
c Clearthe Selected Items Only check in the table. The values are only used
box. if you mark the Use Method check
box.

» The provided method is a first
“walk-up” method and yields over the
selection tab in a significantly reduced
number of parameters to be
optimized.
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4 Optimize IM-MS Q-TOF Methods

Task 2. Set up IM-MS method for Small Compounds

Steps

Detailed Instructions

Comments

6 Savethe method as
iii_IM-MS_small_molecules.m, where
fii are your initials.

7 Enterthis sampleinformation: Name:
100 pg amino acid mix
Data file name: aminoacid01.d

a
b
c

a

Click [ in the Method Editor toolbar.

Go to the methods folder in your project.

Type

iii IM-MS_small molecules.m
where jii are your initials.

Click Save.

If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

Click OK.

On the ribbon in the Layouts group, click
Single Sample.

For Sample Name, type 100 pg
amino acid mix.

For Data File Name, type
aminoacidO1l.d.

Mark the Auto Increment check box.

For example, if your initials are PFH,
then the method name is
pfh_IM-MS_small_molecules.m.

The system stores the custom
information with the data file.

You can type any number at the end
of the Name parameter. This value is
incremented for each new data file.

Sample Run
>

Sample

Name [100pg amino acid mis] |~ Postion [Vial 1 -

Injection Volume |EENIETRE] hd ul

Comment [this s an example acquistion

Data Fie

Auto Incremert

Name |

aminoacid01d) [ View Data ~

pan |

C:\Projects'ph'Data|

Addtional Infomation
Parameter Name Parameter Value T

Sample ID

‘Override DA Method J’

Method parttorun:  Acquisition Only

Balance Override

Equilib Time (min) 0

SYSTEM (SYSTEM)

Sample b

Mo Override

OperatorName
»  Sample Type

Figure 35. Sample Run window in the main window

8 Start the sample.

9 View the data after the run.
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+ Afterthe runis complete, click View Data

Click Run p on the Sample Run toolbar .

in the Sample Run window.
Open the data file in the IM-MS Browser
program to display Drift data.

In locked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data Acquisition
program.

When you click View Data, the
Qualitative Analysis program
automatically opens and loads the
datafile thatis specified in the Sample
Results window.
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5 Set up acquisition method for collision cross
section calculation

Task 1. Set up LC method to calculate CCS using Single-Field ion mobility
method 54

Task 2. Set up and run a method to calculate CCS using Step Field lon
Mobility 63

This exercise describes two strategies to acquire data for the calculation of
collision cross sections. The first task shows an LC-based strategy where a
calibration is used to calculate CCS values using a single-field method. The
second task creates an infusion-based method where the field strengths are
changed during one acquisition (multi-field method).

For more details on how to use these exercises, see “Before you begin...” on
page 4.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up LC method to calculate CCS using
Single-Field ion mobility method

In this task, you set up a worklist to run an infusion experiment and an LC
experiment. Data from the infusion experiment is used to generate calibration
coefficients to calculate CCS for the compounds from the LC experiment. The
conditions for the tune mix run (a direct infusion run for about 0.5 minutes)
should be exactly the same as the LC experiment (method settings as well as the
drift tube pressure). If the instrument parameters or the instrument conditions
are different between the two experiments (LC and tune mix), then this method
will not work properly. Do run the tune mix experiment before and after the LC

experiments.

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

1 Open the method for IM-QTOF
created in “Task 2. Set up an IM-MS
method” on page 36.

2 Savethe method as
ii_SulfaDrug_CCS.m.

3 Edit the method.
Set the Pump Flow Rate to 0.8
Set the runtime to 1.0
Set Injection Volume to 5
Set Needle Wash to Standard
Wash
Set Draw speed to 100.
Set Eject speed to 400
Set Injection Path Cleaning to
Flush Port for 3 sectiond
Set temperature for column
compartment to 40 °C.

54
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Make sure that the Method Editor
window is visible. On the ribbon in the
Layouts group, click Method if the
Method Editor window is not visible.
Click o in the Method Editor toolbar.
Select iii_IM-MS_only.m, and click OK.

Click [E%. in the Method Editor toolbar.
Type iii SulfaDrug CCS.mwhere
jii are your initials, and click Save.

If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

Click OK.

If needed, on the Ribbon in the Layouts
group, click Method.

Click the Quat. Pump tab.

For Channel A Pump Flow Rate, type
0.8.

For Run Time, type 1. 0.

Click the Multisampler tab.

For Injection Volume, type 5.

Set Needle Wash to Standard Wash.
For Draw speed, type 100.

For Eject speed, type 400.

Set Injection Path Cleaning to Flush Port
for 3 seconds.

If available, click the Column
Compartment tab and type 40 °C for the
temperature.

+ Forexample, if your initials are PFH,
then the method name is
pfh_IM-MS_only.m.

* You save the method with a new
name to make the example clearer to
read. You will use this method to
acquire the sample.

+ You acquire a short infusion run
including the reference ions to be
used for the calibration. The Agilent
tune mix is perfectly adequate for this
purpose, as the cross sections for
these ions are all known.

+ Change the injection volume for the
pump that is installed with your
instrument.

+ Verify that you clicked IM-QTOF for
the Acquisition Mode.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

4 Setvalues onthe Q-TOF > General
tab.

5 Setvalues onthe Q-TOF > Source
tab.

6 Setvaluesonthe Q-TOF >
Acquisition tab.

7 Savethe method as
ii_6560_CCS_IM_SingleF.m, where i
are your initials.

8 Change the Properties tab.

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide
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Click the Q-TOF tab.

Click the General tab.

Click IM-QTOF.

Set lon Polarity to Positive.

Under MS, for Abs. Threshold type 200
and for Rel. Threshold (%) type 0. 01.
Under MS/MS, for the Abs. Threshold
type 5, and for the Rel. Threshold (%)
type 0.01 .

Click the Source tab.

For Drying Gas, type 350.

For Drying Gas Flow, type 12.
For Nebulizer, type 60.

For Sheath Gas Temp, type 350.
For Sheath Gas Flow, type 11.
For Capillary, type 4000 .

For Nozzle Voltage, type 1000.
For Fragmentor, type 365.

For Oct 1 RF Vpp, type 750.

Click the Acquisition tab.

For Minimum range, type 100.
For Maximum range, type 1700.
For Frame Rate, type 1.

For Max Drift Time, type 50.

For Trap Fill Time, type 20000.
For Trap Release Time, type 150.
Set Pulsing Sequence Length to
Disabled.

For all advanced parameters, use the
values set from the autotune runs.

Click [E%. in the Method Editor toolbar.
Type

iii 6560 CCS IM SingleF.m,
where jii are your initials.

Click Save.

If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

Click OK.

Click the Properties tab.

Click [ ... ] next to Pre Run Script. The
Select Script dialog box opens.

Set Script to SCP_AcquireCalibrantData.
Click OK.

+ This experiment should be runin 1700
m/z mass range.

+ Forexample, if your initials are PFH,
then the method name is
pfh_6560_CCS_IM_SingleF.m.

This script does a run with Calibrant B
on.
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

Select Script

Script Information

File:

Seript SCP_AcquireCalibrantData

Parameters

|SCP,AcqmrethnramDatau{MH,Acq,S:rims exe)

File Help:

MassHunter script for device cortrol.

Script Help:

Tum on Calibrate B

Clear

Cancel

Figure 36. Select Script dialog box

+ Forexample, if your initials are PFH,

9 Savethe method as a Click [ in the Method Editor toolbar.
ii_6560_CCS_IM_SingleF_Calib.m, b Type then the method name is
where jii are your initials. iii 6560 CCS IM SingleF Cal pfh_6560_CCS_IM_SingleF_Calib.m.

ib.m where jii are your initials

c Click Save.

d If needed, in the Reason for Change
dialog box, either enter your own reason
or select a reason from the list.

e Click OK.

10 Set up a worklist that acquires atune a On the ribbon in the Layouts group, click
calibrant data file and your sample Worklist.
file. b Add two samples with the following

information.
Worklist %
EOhEDEG» B 05 A2 slaal A
Status Sample Name Sample Pasition Method Data File Sample Type  InjVol (W)  Sample Group

1 W Pending
2 W Pending

Calibrant Vial 1

Sulfa Drug Vial 2

pfh_6560_CCS_IM_SingleF_Cal pfh_6560_IM_SingleF_Calib.d

sample

W

pfh_6560_IM_SingleF.m pfh_6560_IM_SingleF.d

As Method

As Method

Figure 37. Worklist window with a calibrant and a sample
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps

Detailed Instructions

Comments

11 Start the worklist.

12 Examine the data file in the IM-MS
Browser program. The example data
files Calibrant Single Field.d and
Sulfa_Single Field_r001.d are used in
this example.

Click Run p on the Worklist toolbar. » You do not need to save the worklist
to startit.

+ Each sample row turns blue as the
program begins to acquire data for

that worklist row.

You can view cross section
calculations in the IM-MS Browser
program.

Start the IM-MS Browser program. .
Open the Calibrant Single Field.d data or
the file that you just acquired,
iii_6560_IM_SingleF_Calib.d, where i
are your initials.

Select the entire run time in the File
Overview window.

Right-click the File Overview window and
click Extract Field.

Click View > CCS Calibration
(Single-Field).

Set Reference set to Agilent ESI Tune
Mix (pos).

Click Find Drift Times in the CCS
Calibration (Single-Field) window.

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
i File Edit View Methed Actions Frame Configuration Help
i  File Overview X ||} ©) CCS Calibration (Single-Field) x
Pz =18 2 [A]m B & 00570082 =] B T = Input values
TIC: - Calibrant Single Field.d Drit gas: N2 lon polarty: - Posiive
5
48
:5 Q@) ¥ omz ¥ lon ¥ D(ms) T Mass vz T Residual (ms) ¥
“i 3220481 7 3220487
S | s | o | 203 622029 (W) 7 e 00518
01 015 02 035 03 035 04 045 05 055 06 065 07 075 0% 085 09 0% 2436 9220008 | (MH)+ 268 i i 00134
i VoA Tiroe (i 995 2319906 (et 3796 iemy 00188
37 15219715 (MeH)- 273 we A 00251
! x 3517 18219523 (et s
383 21219332 (MeH) 2121937
Q2la &| PR 43 2421914 (M) 19151
Ma in) - Calibrant Single Field.d 4412 27218948 (M+H)+ 27218954 1
*
.
400 s0 B0 1000 1200 1400 1600
Counts vs. Msss-To-Chargs (miz)
Drift Spectrum: (32
15
04
35
304,
a5.F
204
15
10 Find Drft Times Calculate Save or Restore...
e Resuts
| Beta: 0.136286 TRe  0.043929
5000000 200 400 600  BOD 1000 1200 1400 180D SE 004
Counts vs. Drift. [y Drift Time (ms) vs. miz

Figure 38. IM-MS Browser with Calibrant Single Field.d open
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions

Comments

h Save the CCS (Single-Field) coefficients.
Click Save or Restore. The CCS
Calibration (Single-Field) dialog box
opens.

i Click Save to Multiple Files and select
Sulfa_Single Field-r001.d, Sulfa_Single
Field-r002.d, and
Sulfa_SingleField_r003.d. You can
instead select jii_6560_IM_SingleF.d.

j Click Open.

k Click OK.

I Click File > Close.

m In IM-MS Browser, open Sulfa_Single
Field-r001.d.

n Click Method > Find Features (IMFE).

o Select the following parameters and click
Find Features.

p Click View > Feature List.

Find Features (IMFE] - X

Processing

(®) Chromatographic (O Infusion

lsotops model [Common orgaric molsculss
Limit charge state ze=

Report single-ion features with charge state z=1

Inpt fiters
|on intensity =

[] Restrict retention time ta minutes
(6. "1.23-567)

Get Parameters for Saved Features

oK Cancel

+ You can view cross section
calculations in the IM-MS Browser
program.

» You can save the coefficients in one
or more already acquired data files or
as the instrument default. If you set
these values as the instrument
default, then these values are copied
into any new data files acquired after
the coefficients are saved. Whenever
feature finding is done on any of those
files, CCS values are automatically
computed.

+ If you need to remove calibration
coefficients from the file, click Restore
Current File.

Figure 39. Find Features (IMFE) dialog box (Single Field lon Mobility)
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Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
Agilent MassHunter IM-MS Browser [Default.m]: D:\MassHunter\Data\Sulfa_Single Field-r001.d - O X
i File Edit View Methed Actions Frame Configuration Help
g% Feature List % ||} 2 File Overview % ||} ©) CCS Calibration (Single-Field) X
@ iz EQ 2 i B @ | & 0062 = @B Input values
Festurs ¥ RT v oT 7~ || TIC: - Sulfa_Single Field-r001.d Bl oo SR
1 0201 311.0834 «107 Reference set:
3 0201 3790814 175
3 02 3230618 1‘22
4 0.202 301.0738 ] QA
5 0207 2210888 %
& 0207 317 1088 05
7 0.158 2710823 025 — | : I I I I ! I
8 0211 3490368 0.1 02 03 04 05 06 07 0g 0o 2436 922.0098 (M+H)+
9 0.158 2850212 s v gl T B 2823 12219908 (MsH)+
0 0188 301073 317 15219715 (MeH)-
1 0.201 230142 x 3512 18219523 (MsH)+
12 0188 5791865 3 21219332 (MeH)
13 0206 355 0452 BT (-t 43 2001818 (MeH)+
14 0.197 571.0974 min) - Sulfa_Single Field-r00.. 4412 27218948 (M+H)+
15 0158 3320631 *
16 0208 3230851
17 0203 307.0033 0l5:
i8 0201 23748857 0.5 o : :
15 0.351 1978 2241282 200 400 60D 800 1000 1200 1400 160D
;? 3?0? ??: 3;;30;;2 Counts vs. Msss-To-Chargs (miz)
2 DRETS 1865 215129 || prig Spectrum
2 0.207 1772 1850825
54 0206 33088857 &l
2% 0.1%6 2618 3330831
% 0188 2231 3085992 0
7 0.204 205 6250655
28 0.205 3215 6331279 B
2 0.187 2028 1860119 =
30 0288 SGT 547 9RA
3 0204 303 53a07SE 25
32 0208 801 1860897 | ” 5
2 0.1%6 30.05 562,038
u% 0157 136 6111457 154 < 2
kL 0216 2455 Ao
o i iyt T 10 Find Drft Times Calculate Save or Restore.
7 0378 143 1210509 o Resuts
3? g;gz ;iﬁ ;S% Ei’; i : : B Beta: 0.136285 TR 0.043929
i 557 i 506, 00 400 60 800 1000 1200 1400 1600 5
- £ e . = Counts vs. D gy Drift Time (ms) vs. miz ‘ =

Figure 40. Find Features (IMFE) dialog box (Single Field lon Mobility)
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
13 Reduce the number of features. a Click Methods > Filter Features. + For the four sulfa drugs, here are the
b Click Max ion volume. my/z values and the CCS (A?) values:
¢ Mark the Quality score from check box 311.0815m/z > 170.27 A2
and for the limits, type 70 and 100. 2850175 m/z > 161.76 A2
d Mark the m/z from check box and for the 279.0902 m/z > 163.74 A2
limits, type 270 and 350. 271.0288 m/z > 158.13 A2
e Clear other check boxes.
f Click OK.

ol Feature Visibility

Measure of abundance

(O Max ion intensity @ Maxion volume

Featurs fiters
Qualtty score from
[[] Charge state from
[] Feature from

o

(O Feature volume

[] Maximum feature count
[] Retention time from
[ Drift time from

m/z from

Cancel

*

Figure 41. Feature Visibility dialog box (Single Field lon Mobility)
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5 Set up acquisition method for collision cross section calculation

Task 1. Set up an LC method to calculate CCS using Single Field method

Steps Detailed Instructions Comments
Agilent MassHunter IM-MS Browser [Default.m]: DAMassHunter\Data\Sulfa_Single Field-r001.d - O X
i File Edit View Method Actions Frame Configurstion Help
g% Feature List x X ||} ©) CCS Calibration (Single-Field) x
@! ] Input values
Festre W AT ¥ OT ¥ mz ¥ Abun ¥ QY ¥ Z ¥ |[TIC - Sulfe_Single Field-r001.d T OB R At
10201 2214 311.0834 6281553 170 1| =107 Reference set:
2 0201 212 2730914 5779371 1626 1 175
3 02 2324 30613 178 1 15
4 0202 2242 3010738 1725 1 125 ¥ miz T lon W 1D (ms)
50199 2041 27103 157.7 1 1
6 0211 2328 1490368 178 1 075 3220481
7 019 2082 2850212 161.3 1 05 622029 (M+H)+
8 0138 3078 301073 51798 2367 1 0.5 T - + r - — - 9220058 (M+H)+
S 0201 252 2930142 49335 1734 1 DRSO A0 A0 00 e 07, SUBES0S 12219906 (MeH)~
10 0198 3174 3330631 220049 243 1 Counts vs. Acquisition Time (min) 15215715 (M+H)+
N 0205 235 3230551 218117 180.2 1 - 18219523 (M+H)=
D0 e 0T D033 20810 73 i e e L o) & 21218332 (MeH)+
1302001 2337 3145957 153261 1794 1 ———— 22191 (MsH)=
140215 2253 NT0473 137968 1728 1 27218348 (MH)-
15 0201 2178 293014 133535 167.7 1 52 ms) (0.062 min) - Sulfa_Sin.. || 4
16 013 2418 2230631 119288 1852 1
170193 2231 088582 97667 1714 1
180205 2379 85847 48967 823 1
19 0206 2317 070031 48662 178 1
20 0203 215 301015 32047 1654 1
21 02 071 29201% 28819 2364 1
2 o200 3087 o 21703 267 1
s Mo IO oo ition, Wi i ’ 200 400 600 80D 1000 1200 1400 1600
24031 23 2702788 18528 1804 1
250207 3086 34943  172%¢ 238 1 Counts vs. Mass-Te-Charge (miz)
26 D3 2319 2430363 13537 1773 1 (| orik Spectrum:
70191 2274 WIOTE 12043 1743 1
28 0208 2058 3051573 11435 1583 1
2 0237 222 07.82% 10107 1708 1
30020 276 W2 %602 827 1
AN 060 2324 2702787 93w 1796 1
2021 M w107 433 2454 1
3?0387 2629 US43 2012 1
< >
< >
~
Find Drft Times Save or Restore.
Resuits
3 2 sl Beta TFix:
200 400 600 800 1000 1200 1400 1600
% 3 v
. - Cows v_ | Dirift Time (ms) vs, miz L s

Figure 42. Filtered features in the IM-MS Browser program

62 MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide



5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using
Step Field lon Mobility

This task only applies if the alternate gas kit is installed.

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps

Detailed Instructions

Comments

1 Open the method
iii_6560_CCS_IM_SingleF_Calib.m,
where iii are your initials.

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide

Make sure that the Method Editor
window is visible. On the ribbon in the
Layouts group, click Method if the
Method Editor window is not visible.
Click Cain the Method Editor toolbar.
Select
iii_6560_CCS_IM_SingleF_Calib.m,
where jii are your initials, and click OK.
Click the Method Editor window.

+ This method was developed in “Task

1. Set up LC method to calculate CCS
using Single-Field ion mobility
method” on page 54
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps

Detailed Instructions

Comments

2 Change parameters inthe
acquisition method:

Extend the Run Timeto 3.5
minutes in the Pump tab.
Extend the Max Drift Time to 70
msec.
Add six Time Segments and
change advanced parameters.
Change each time segment to
increase the Drift Tube Entrance
Voltage by 100 for each time
segment. The method will have
seven time segments.

lon Saurce lon Palarty-| - Data Storage| - LC Stream

[ouaaises <] | [Posive || [Bab || [ W5
Stap Time Time Segment and Experimert #
@ Mo Limit/4s Pump Tirne (rin) Expt
" Stop Time [30 min L -ué v 1
.1
fcquisition Made 5
# IMOTOF 2

 QTOF-Only L)

w

Cycle Time: 0.96 seconds

a If needed, click View > Method Editor to
open the Method Editor window.

b Onthe Pump tab, for Run Time, type
3.5.

c Click the Q-TOF tab.

d Click the Acquisition tab.

e Click No Limit/As Pump.

f For Max Drift Time, type 70.

g Add seven time segments lasting 30
seconds each.

h  Select the first Time Segment.

i Click the Advanced Parameters tab.

j  For Drift Tube Entrance Voltage, mark
the Use Method check box and set the
valueto 1074.

k For Drift Tube Exit Voltage, mark the
Use Method check box and set the value
t0224.

| For Rear Funnel Entrance, mark the Use
Method check box and set the value to
217.5.

m For Rear Funnel Exit, mark the Use
Method check box and set the value to
45,

n Mark the Selected ltems Only check box.

0 Repeat step j through step m for each
time segment. The only value that
changes for each time segment is the
Drift Tube Entrance Voltage. See the list
under Comments.

Genersl| Sowce | Acquistion | Ret Mass | Chiomatogram  Advarced Parsmsters

Settings
UseMethod | Method Seting
1074

Category Narme

» | IM-DiiftTube Diift Tube Entrance Voltage

» You are overriding the values in the
tune file with the values that you enter
in the table. The values are only used
if you mark the Use Method check
box.

+ Drift Tube Entrance Voltage for each
Time Segment

Time 0 minutes: 1074

Time 0.5 minutes: 1174
Time 1.0 minutes: 1274
Time 1.5 minutes: 1374
Time 2.0 minutes: 1474
Time 2.5 minutes: 1574
Time 3.0 minutes: 1674

Show Category

Tune Setling Unit
2l -

1700

IM-Drift T b Duift Tube Exit YWoltage 224

250

RURYEY K]

IM-ReaFurnel  |Rear Funnel Entrancs 2175

IV Eelected rems fnif

=[==|=

240

IM-FearFunnel | Rear Funnel Exit 45

4

Select Al Eeset

Diift Tube Gas: M2

Tune Setting: IM Mads

Figure 43. Advanced parameters for the first time segment
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps

Detailed Instructions

Comments

3 Save the method as
iii_6560_CCS_IM_SteppedF-m, where
fii are your initials.

4 Enter this sample information:
Name: Step Fleld
Data file name:

a Click [™%. in the Method Editor toolbar.
b Type
iii 6560 CCS_IM SteppedF.m
where iij are your initials and click Save.
¢ If needed, in the Reason for Change

dialog box, either enter your own reason

or select a reason from the list.
d Click OK.

a Onthe ribbon in the Layouts group, click

Single Sample window.
b For Sample Name, type Step Field.

For example, if your initials are PFH,
then the method name is
pfh_6560_CCS_IM_SteppedF.m.

The system stores the custom
information with the data file.
You can type any number at the end

TuneMix_SF000x.d ¢ For Data File Name, type of the Name parameter. This value is
TuneMix SF000x.d. incremented for each new data file.
d Mark the Auto Increment check box.
Sample Run x

>

Sample

Mame Step Field Postion v
Ijection Volume [As Method ©] w

Comment [

Data File

Auto Increment

Name |

TuneMix_SFODG:d| [ View Data ~

pah |

C:\Projects\ph\Data|

Figure 44. Sample Run window in the main window

5 Start the sample.

6 View the data after the run. You can
instead use the example files:
Tunemix_SF001.4,
Tunemix_SF002.d, and
Tunemix_SF003.d

MassHunter Data Acquisition for LC/TOF and LC/Q-TOF Familiarization Guide

+ Click Run p on the Sample Run toolbar.

a Open the data file Tunemix_SF001.d in
the IM-MS Browser program.
b Inthe File Overview window, click _& .

Additional Information

Parameter Name Parameter Value j\
Sample ID
Qverride DA Method ¢
Method partto run:  Acquisition Only
Balance Override  No Override
Equilib Time (min) 0
Operatorhiame SYSTEM (SYSTEM)
b Semple Type Sample - I
X

In locked mode, you cannot change
the method while the sample is
running. Also, you cannot overwrite
these data files in the Data Acquisition
program.

You can view cross section
calculations in the IM-MS Browser
program.

You can navigate the data file using
chromatograms, frames, or the file
abundance map.
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5 Set up acquisition method for collision cross section calculation

Task 2. Set up and run a method to calculate CCS using Step Field lon Mobility

Steps Detailed Instructions Comments
¢ Highlight the constant potential periodin  + Make sure the frame is within a single
the fourth segment from 1.5to 2.0 Time Segment.
minutes.

d Right-click and click Extract Frame.

e Inthe Frame Viewer window, zoom the
m/z 622 isotopic cluster.

f Highlight the entire m/z cluster by
clicking the left mouse button and
dragging over the region.

g Right-click that region, and click
Calculate CCS (Multi Field).

h Click View > CCS Calculator (Multi
Field).

i Review the results for the 622 m/z ion.

i () CCS Calculator (Multi-Field) X

Input values

Temperature i lonic mass 622.0324| Da

Pressure Charge state

Gas Reference 0 [ | &2
Dms, /¥ E(Wle ¥ OV V¥ Wdims ¥ Kk ¥ QY A0V (AQF Frame ¥
2555 18537 14502 1937 1.005 203 91-101
2701 17258 13502 2083 1005 2031 7188
2869 15.98 12502 2251 1.004 2033 62-74
3066 70211502 2448 1003 2034 4759
3 13423 10502 | 26.82 1.003 2035 12-44
B8 12145 9502 2964 1003 2034 1829
40.34 10.515 827 3416 1.005 203 315

*

< >
Calculate Calibrate

Calculation resuits (7 points)

n 2033 A sD 021 &

t= 6.18 ms SE 0030 ms

Ko 1004 m"2A's) 50 00011 (em™2AV's)
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Pressure Calbration Factor 100000

Figure 45. CCS Calculator (Multi-Field) window with ionic mass 622
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