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What is the MassHunter Forensics and Toxicology Triggered MRM
Database and Library?

The MassHunter Forensics and Toxicology Triggered MRM Database and
Library contains more than 2800 Forensics and Toxicology analytes with up to
10 transitions. This database, when used with the procedures in this guide,
helps you set up your unique Forensics and Toxicology tMRM analysis by
simplifying the method development steps.

Triggered MRM occurs when criteria for primary MRMs trigger confirmatory
(secondary) MRMs to be acquired for a compound. If the abundances of the
Primary MRMs are higher than the set thresholds and other criteria are met,
then the confirmatory (or secondary) MRMs are acquired. You can have
multiple primary MRMs per compound, and you can specify up to two of these
as Trigger MRMs for each compound. You can also have multiple secondary
transitions for each compound. All transitions with the same Compound Name
belong to the same compound.

The MassHunter Forensics and Toxicology Triggered MRM Database and
Library helps minimize method development time for your Forensics and
Toxicology analysis, when used with Agilent recommended LC/MS
configuration and accessories. It stores up to 10 MRM transitions (a precursor
and product ion) per compound of the Forensics and Toxicology analytes
included in the database, and their optimized fragmentor and collision energy
settings from the Agilent 6400 Series Triple Quadrupole LC/MS instruments.
Method development can simply be achieved by importing target compounds
from the database to the MassHunter Data Acquisition program. In addition,
tMRM reference spectra are provided in the lookup library for compounds
present in the comprehensive test mix.

tMRM acquisition is a data-dependent acquisition mode which allows the
collection of up to ten MRM transitions per compound, if the signals of the
compound’s primary MRM transitions exceed user defined thresholds and
other criteria are met. See the tMRM technical note (p/n 5990-8461EN), or the
Agilent 6400 Series Triple Quadrupole LC/MS Familiarization Guide or
Concepts Guide for more information.
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Workflow Overview

This Quick Start Guide uses example data from the Checkout Mix to illustrate
the workflow and the familiarization exercises. Figure 1 summarizes the
workflow, which includes incremental method development from MRM, over
to dynamic MRM (dMRM) to triggered MRM (tMRM) methods, including
identification of retention times (RT), Trigger parameters, and secondary
transitions.

Update dMRM to a

Develop MRM Update MRM to a tMRM method

method dMRM method

(MRM.d) (dMRM.d)

(tMRM.d)

Figure 1 tMRM Method Development Workflow for single standard mix

Single Standard Mix Workflow

The workflow to analyze a single standard mix is:
1 Use the database to create the MRM method for the primary transitions.

2 Establish the Retention Times, and then create a new method using the
Update DMRM Method command. Save as a DMRM method.

3 Check the dMRM editor for any overlaps and adjust accordingly the dwell
time settings and or the Retention Time windows.

4 Acquire data to make sure that the dAMRM method is valid.
b Save the dMRM method as a tMRM method.
6 Add the secondary transitions.

After you have set up methods to analyze a single standard mix, you can adapt
the same procedures for your unique multi-component analysis.
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Multiple Standard Mix Workflow

To develop a method to analyze multiple standard mixes in one analytical run:

1 Optimize each tMRM method for each standard mix separately. Use the
same LC chromatographic method.

2 Combine these tMRM methods.

3 Re-optimize the parameters for overlapping tMRM transitions for
compounds that co-elute.

For ease of use, optimize no more than 50 compounds at a time in each MRM
-> dMRM -> tMRM workflow.

Use the Method Setup Guide included on the support disc to easily set up
methods for multiple standard mixes in the Comprehensive Forensics and
Toxicology Test Mix.

The Method Setup Guide also contains instructions to optimize LC and MS
acquisition parameters for the comprehensive test mix.

Kit Content

Quick Start Guide

Installation and
Support Discs

MassHunter Forensics and Toxicology Triggered MRM Database and Library Quick
Start Guide The Quick Start Guide provides an overview of the MassHunter
Forensics and Toxicology Triggered MRM Database and Library, how to use it,
and where to find further information. This guide is meant to be used with the
Checkout Mix, but you can use the procedures in this guide for your own
unique analysis or to analyze the Comprehensive Test Mix.

MassHunter Forensics and Toxicology Triggered MRM Database and Library Support
disc The contents of the disc are:
¢ Checkout Mix methods:
ForTox_TestMix_MRM.m, used to create dMRM method
ForTox_TestMix_DMRM.m, used to create tMRM method
ForTox_TestMix_TMRM.m
Note that the dMRM and tMRM Checkout methods are included for
reference only. These methods work only on an LC/MS system that

produces the same retention times as the example data. Any retention time
shifts will invalidate the retention time windows in these methods.
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¢ Checkout Mix example Data:
ForTox_TestMix_MRM.d
ForTox_TestMix_DMRM.d
ForTox_TestMix_TMRM.d

¢ Checkout Mix example report

* MassHunter Forensics and Toxicology Triggered MRM Database and
Library Quick Start Guide (PDF)

¢ Technical Notes

¢ Application Notes

* Database content list

¢ Comprehensive Test Mix Method Setup Guide and method parameters

MassHunter Forensics and Toxicology Triggered MRM Database and Library disc

The contents of this disc are:

¢ MassHunter Forensics and Toxicology Triggered MRM Database and
Library (ForTox_TriggeredMRM_B0601)

¢ MassHunter Forensics and Toxicology Test Mix Triggered MRM Database
(ForTox_TestMix_TriggeredMRM_B0601)

See “Installation” on page 7 for a list of software requirements.

Other Parts  If you purchase the G1734BA MassHunter Forensics and Toxicology Triggered
MRM Database and Library Kit, you also receive these parts.

ZORBAX LC Column (p/n 959757-902) Eclipse Plus C18, 2.1 mm x 50 mm,
1.8 um. Use this column for fast analysis of small sets of targeted analytes.

ZORBAX LC Column (p/n 959758-902) Eclipse Plus C18, 2.1 mm x 100 mm,
1.8 um. Use this column to analyze the LC/MS Forensics and Toxicology
Checkout Mix and the LC/MS Comprehensive Forensics and Toxicology Mix.

Poroshell 120 Column (p/n 693775-902) EC-C18, 2.1 mm x 150 mm, 2.7 um.
Use this column to analyze the LC/MS Comprehensive Forensics and
Toxicology Mix and for further method development.

LC/MS Forensic/Toxicology Checkout Test Mix (p/n 5190-0556) One 2-mL

ampoule containing 1 mL of Checkout Mix (13 compounds). The contents are
listed in “Checkout Mix Content” on page 70.
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Where to find more information

Application Notes and Publications You can find information about the
MassHunter Forensics and Toxicology Triggered MRM Database and Library
for Forensics and Toxicology analysis in the application notes and
publications included on the Support Disc.

The Support Disc also includes the acquisition methods used in this kit, in
PDF format, so that you can set up nonstandard LC/MS/MS configurations.
The configuration of the example methods is:

¢ Agilent 6400 Series Triple Quadrupole LC/MS

e Agilent G4226A HiP Sampler

e Agilent G4220A Binary Pump

e Agilent G1316C Column Compartment

To run the Checkout Mix, refer to the list of instruments in “Recommended
configuration to run the Checkout Mix” on page 8.

See “Forensics and Toxicology LC Parameters” on page 71 for a listing of all of
the LC acquisition parameters.

For more information on Agilent products, go to
http://www.chem.agilent.com/.
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Before You Begin

Before You Begin

Installation

To run the Checkout Mix

1 Check that the Agilent 1200 Series LC is properly installed and verified.

2 On the Agilent 1200 Series Binary Pump SL, check that the mixer and
damper are bypassed. See “To bypass mixer and damper” on page 12 for
details.

You only need to bypass the mixer and damper if you have a G1312B Agilent
1260 Infinity Binary Pump.

3 Check that the Agilent 6400 Series Triple Quadrupole LC/MS instrument is
properly installed and verified.

To search on the Triggered MRM database:

1 Check that the following programs are properly installed:
MassHunter Data Acquisition B.06.00 or higher
MassHunter Quantitative Analysis B.05.02 or higher.
MassHunter Qualitative Analysis B.06.00 or higher

2 Install the MassHunter Forensics and Toxicology Triggered MRM Database
and Library. Follow the installation instructions in the Readme file on the
database installation disc.

3 Copy the methods from the Support Disc to the D:\MassHunter\Methods
folder, or to a subfolder in Methods folder.

Required reagents and parts (to run the Checkout Mix)

* methanol, highest purity
¢ 5M ammonium formate (p/n G1946-85021)
» formic acid, highest purity (Agilent p/n G2453-85060 or equivalent)

¢ ZORBAX LC Column (p/n 959758-902), Eclipse Plus C18, 2.1 mm x 100 mm,
1.8 um
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Recommended configuration to run the Checkout Mix

To run the Checkout Mix, the recommended configuration is:
* Agilent G4226A HiP Sampler

¢ Agilent G4220A Binary Pump
e Agilent G1316C Column Compartment
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Running the Checkout Mix

Do the steps in this section if you purchased the G1734BA MassHunter
Forensics and Toxicology Triggered MRM Database and Library Kit, and you
want to run the Checkout Mix to collect example data. Otherwise, use the
example data that is included with the MassHunter Forensics and Toxicology
Triggered MRM Database and Library Support Disc to do the exercises in this
guide.

The sample data files provided in the Support Disc were acquired with the
Checkout Mix on a system with the LC/MS system configured as described in
“Installation” on page 7. Along with the sample data files are the methods with
which these data files were acquired. If you review the acquisition method and
sample data, you will get an idea of the data acquisition, data processing, and
result interpretation when using the MassHunter Forensics and Toxicology
Triggered MRM Database and Library.

To review the acquisition method, use the MassHunter Data Acquisition
program to open the method file. The following data acquisition settings for
the compounds are listed:

Acquisition method info

Triple Quadrupole LC/MS settings (see “Forensics and Toxicology LC
Parameters” on page 71)

Sampler settings
Binary pump settings
Thermostatted column compartment settings

Refer to “Primary and Secondary Transitions for Triggered MRM” on page 74
for MS/MS transitions and their compound-dependent settings.

MassHunter Forensic/Toxicology tMIRM Database and Library Kit Quick Start Guide 9



Running the Test Mix

10

To run the Checkout Mix

Run the LC/MS Forensic/Toxicology Checkout Test Mix (p/n 56190-0556) to get
a better idea of how the database kit will work for you.

This guide describes the detailed workflow to set up MRM, dMRM and tMRM
methods for compounds in the Forensics and Toxicology Checkout Mix. For
compounds in Comprehensive Forensics and Toxicology Test Mix, please refer
to the Method Setup Guide for the general workflow, MS parameters and LC
column and mobile phase selections.

1 Do a check tune to verify that the instrument operates properly.

Change to the Tune context in the MassHunter Data Acquisition program.
Click Checktune to verify that the instrument is properly tuned. Do an
Autotune if Checktune reports any failure.

2 Prepare the Checkout Mix.

The concentration of the Checkout Mix stock solution is 100 ug/mL
(100 ppm).

a Dilute 10 pL of the stock solution to 1.0 mL with 10% MeOH:H50 to
create the final solution concentration of 1 ug/mL (1 ppm).

For more accurate results, and if conservation of sample is not a
concern, dilute 100 uL of the stock solution to 10.0 mL of solvent instead.

b Transfer 1 mL of the final sample solution to a standard 2-mL sample
vial for analysis.

The final solution is a 1 ug/mL (1 ppm) working solution.

For some instrument models, this sample concentration is too high. If you consistently see
“saturated” warnings listed for some compounds, or if “*” indicators appear routinely
above mass peaks in spectra, dilute the sample again by a factor of 10 or more, and inject
the diluted sample.

3 Prepare mobile phases A and B.
A= 5 mM ammonium formate in 0.01% formic acid in water
B=0.01% formic acid in methanol

4 Verify the system configuration.
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The checkout method uses the system configuration listed in the next table.
If your system deviates from this configuration, adjust the method as
needed. Refer to the Method Setup Guide for the Comprehensive Test Mix
that is included on the Support Disc.

Column ZORBAX LC Column (p/n 959758-902), Eclipse
Plus C18, 2.1 mm x 100 mm, 1.8 um.

Wellplate Sampler Sampler G1329B

Pump Binary Pump - SL, Model 1312B

If you are using a 1260 Binary Pump, you need to
configure with damper and mixer bypassed. See
“To bypass mixer and damper” on page 12

Column Compartment Column - SL, Model G1316C or similar

5 Load the Checkout Mix method ForTox_TestMix_MRM.m.
6 Check that your method is set up to make a 2 uL injection.

7 Click Sample > Run to do a single sample run, or create a worklist to make
multiple injections.

8 If you do not see all the peaks after you process your data:
a Extend your Stop time in the method to 12 minutes.
b Run the Checkout Mix again.

This will not affect your results but will show if retention times are different
on your system. There are a number of reasons your retention times can
change from those determined by Agilent, such as different instrument
delay volume, dead volumes or configuration.
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To bypass mixer and damper

You only need to bypass the mixer and damper if you have a G1312B Agilent
1260 Infinity Binary Pump.

The Binary Pump SL is delivered in standard configuration (damper and
mixer connected). This step shows how to bypass the damper and mixer and
convert the pump to low delay volume mode.

Configurations where only the damper or the mixer is disconnected while the
other part is still in line are not supported by Agilent Technologies.

Tools required ¢ wrench, 1/4-inch x 5/16-inch (p/n 8710-0510)
e wrench, open end, 14-mm (p/n 8710-1924)
¢ hex driver, 1/4-inch, slitted (p/n 5023-0240)

Preparations for + Flush the system (water if buffers were used, otherwise IPA).
this procedure Turn the flow off.

1 Remove the front cover by pressing the clip fastener on |2 Use the 1/4 inch hex driver to remove fitting B from port 2
both sides of the cover. of the pressure sensor.

L T [T ITTH]
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Running the Test Mix

3 Fold capillary end B away. It remains unconnected.
Disconnect fitting A from outlet 1 of the mixer.

4 Connect fitting A to port 2 of the pressure sensor. Seal
port 1 of the mixer with a plastic blank nut.

MassHunter Forensic/Toxicology tMIRM Database and Library Kit Quick Start Guide
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Creating an MRM acquisition method from the database

Creating an MRM acquisition method from the database

Task 1. Create an MRM method

Before you can create a Dynamic MRM (dMRM) or Triggered MRM (tMRM)
Checkout Mix analysis method, you need a standard MRM data acquisition
method in which settings such as compound names, ISTD (optional), MRM
transitions, fragmentor voltages, and collision energies are defined. With the
MassHunter Forensics and Toxicology Triggered MRM Database and Library,
you can easily import all of these settings from the database to create an MRM

method.
Steps Detailed Instructions Comments
1 In the Data Acquisition program, a Start the Data Acquisition program. * You can also load the
open the default method and save b Open the default.m method. ForTox_TestMix_MRM.m method
as: jiiForTox_TestMix_MRM.m, ¢ Click Method > Save As. from the Support disk.
where jii are your initials. d Type iiiForTox_TestMix_MRM.m,

where jii are your initials.

2 Set the LC parameters according a Inthe Method Editor window, clickthe + If you have a different LC model,
to “Forensics and Toxicology LC HiP Sampler tab. the LC parameters can be different.
Parameters” on page 71. The b Enter the parameters from Figure 1 on
following configuration was used page 71.
to collect the included Checkout ¢ Click the Binary Pump tab.

Mix data: d Enter the parameters from Figure 2 on
* Agilent G4226A HiP Sampler page 72.
* Agilent G4220A Binary Pump e Click the Column Comp. tab.
* Agilent G1316C Column f Enter the parameters from Figure 3 on
Compartment page 73.
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
3 Set the source parameters and The values listed here are for non-iFunnel + The Scan segments table always
change the method to an MRM instruments for use with the Checkout has to have at least one row. You
method. Mix. For iFunnel instruments, refer to the manually remove this row after
Method Setup Guide included on the importing transitions from the
Support Disc. Database Browser.

o a o 20 &

4 Open the a
ForTox_TestMix_TriggeredMRM _
B0601 database in Database
Browser, from the QQQ Acquisition
tab.

In the Method Editor window, click the
QQaQ tab.

Click the Source tab.

For Gas Temp, type 300.

For Gas Flow, type 7.

For Nebulizer, type 40.

For Sheath Gas Temp, type 375.

For Sheath Gas Flow, type 11.

For Capillary, type 3500.

For Nozzle voltage, type O.

Click the Acquisition tab.

In the Time segments on the left side
of the QQQ tab, select MRM as the
Scan Type for the first Time segment.

Right-click the Scan segments table
and click Import from Database
Browser. The Database Browser
opens. In the Database Browser, click
File > Open Database.

Select the
ForTox_TestMix_TriggeredMIRM_B06
01 database in the
\MassHunter\databases folder.
Click OK.

MassHunter Forensic/Toxicology tMRM Database and Library Kit Quick Start Guide
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments
Browse For Folder (=)
Select Optimizer database folder
4 |, MassHunter =
> Ju appstore
| Beotpefg M
© | ChemicalDataDictionary H
| configuration L
. damethods
> . Data
4 Databases
. ForTox_TestMix_TriggeredMRM_BOGOL
| ForTox_TriggeredMRM_BOG0L
. Optimizer
b | Examples
© Ji FileMessaging

16
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments

5 Select primary transitions. a Click the Compound Name column « Instead of individually marking

* See “Primary and Secondary

Transitions for Triggered MRM”

on page 74 for a list of the
Primary transitions.

* The secondary transition are
added when you are creating
the triggered MRM method.
See “Task 1. Create a tMRM

method from a dMRM method”

on page 49.

Note that in the example data file,
when both polarities are available in
the ForTox_TestMix_

TriggeredMIRM_B0601 database, the

analysis was run in positive mode
only.

header to sort the compounds by
Compound Name.

Mark the check boxes next to the
primary transitions for each of the
compounds in the “Primary and
Secondary Transitions for Triggered
MRM" on page 74.

Review the transitions in the table.
Clear the check box next to any
transitions that you do not want to
include.

each check box, you can use the
search and filter function with the
Select Transitions options to select
a number of transitions according
to the criteria you have specified.
Refer to the help for the Database
Browser Search Filter tab in the
Optimizer Help.

The CAS number is a reliable item
to use to filter the compounds. If
you use the Compound Name, you
have to spell the name exactly as it
is written in the database;
otherwise, you get too many
random hits which you then have
to remove from your import list.
Also, you have to write the name or
number as a vertical list (a new line
for each name or number).
Qualifier and quantifier ions must
have the same precursor, so one
compound cannot contain both
negative and positive polarity
transitions. Refer to the Method
Setup Guide for the more details on
choosing the most selective
transitions for your analysis.

MassHunter Forensic/Toxicology tMRM Database and Library Kit Quick Start Guide
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments

Database Browser

(=== Ifyoumarkthe Show All
; Ed; = Records check box, then
SearchFiter | impertlst| all compounds in the
T " o database are shown in
the table. You scroll
LD through the compounds
5573 and mark the Primaries
for the compounds you
are using.

I™ Match entire word for each string

Select Transitions Set primary and trigger flags Rank transitions by

¢ Selecttop  [1  ranked ransitions el e — & Abundance
 Primary ransitions

" Secondary ransitions Set Primaries and Trigger

" Response Factor

Compound Name * Precursar Product Frag CE cav Primary | Trigger  Abundance RF Acq Method Project Name e
[]; alpha-Hydroxytriazo 3891 TR 161 20 4 [0 () 1853 D:\MassHunterM | DefaultProject =
[C1: Alprazolam 309.1 M 156 60 4 0 [ 10810; D:MsssHunterM : DefaultProject
[J§ Alprazalam 309.1 138 186 60 S = I 19033 D:MassHunterM : DefaultProject
[CJ: Alprazolam 308.1 165 156 e 4 = = 11062 D:\MassHunterM : DefaultProject
Alprazolam 309.1 2051 158 4 4 I 18119, D:AMassHunterM : DefaultProject
[]: Alprazolam 309.1 219 156 40 4 O [=] €079 D:\MassHunterM | DefaultProject
[ 1 Alprazolam 309.1 240 156 w© a [0 I 25067 D:MassHunterM  DefaultProject
*# {[¥IE Alprazolam 309.1 2811 156 0 4 20024, D:\MassHunterlM | DefaultProject " you clear the shOW All
[]: Amiodarone €45 442 184 60! 4 O =] 12191 D:\MassHunterM : DefaultProject B

Records check box, you
Current Database : C: A \ForTax_Testhix_Trigos _BOS0D (ReadOrly) pckdioouthss Eoert Sl can limit the compounds

that are shown in the

— [=l=]=sl| table. In this example,
ile it liew

SESE the CAS check box is
Seaeier [ipontmt] marked in the Search
™ Show All Records SearchFitier Seach Compeunde Compounds group and a

Filter Compounds
77101 B :
W Enabi Fillrs iz [ s St o list of CAS numbers was
59610-102 [C] Project Name |i‘
122038 ¥ C d N H
I™ Opiinized Compounds k) o e typed in the Search Text.
z T G ormula
I™ Date From [03 =1 To o | [28981-97-7 N
439145 0 M CAS b
I Grouphams I~ ProjectName o) T Grows Each CAS number was
I Polarity Posttive I Model 125281 CAS -
la66-98.9 []_Chemical Classes typed ona Separate line.
iz I Match dfor each
latch entire word for each string o .
nly the compounds with
Select Transitions Set primary and trigger flags Rank transitions by one of those CAS
Jecii i ked icaosit Sy [ et @ Abundance
Py transitions Select Transitions g e rEnsitions 25 prmary " Re F b 1 h i th
i __ St Trersiions_| - eonee oy numbpers Is shown in the
T Set Primaries and Trigger
table. You can then click
[ Compound Name *  Frecursor Froduct Frag cE cav Frimary  Trigger  Abundance RF Acg Method ProjectName ~ * . .
[} Alprazolom 3091 m 156 60 s O =] 10810 D:MassHunterlM | DefaultProject W the Prlmary transitions
[} Alprazolam 2091 138 156 ) an W 19023 DiMassHunterM | DefaultProject .
[ Alprazolam 3.1 165 156 E 4 0 [&] 11082 DiMassHunterM | DefaultProject button and click Select
[ Alprazolam 2091 20651 15 2 4 I 18119 DiMassHunterM | DefaultProject e
[T Alprazolam 309.1 219 1856 40 4 O &) 6079 DiMassHunterM © DefaultProject Transltlﬂns. Thenr a" Of
| Alprazolam 309.1 240 156 40 4 O O 25067 DMassHunterM : DefaultProject -
0], Alprazolam 3081 2811 156 0 4 20024, DiMassHunterM ; DefaultProject the Prlmary tran ons
» |17 Benzoylecganine 2901 GA 2 5 EI& ] 24457 Dilfassunterihl | DefaultProject
7], Benzoylecgenine 290.1 68.1 12 &0 3 B [a] 242286 DiMassHunterM | DefaultProject 5 for the selected

compounds are marked.

Current Database : C. \ForTox_TestMix_Trigg 1_B0S0D (ReadOnly) Add to Import List Import Clase
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments

6 Import transitions to the Data a Click the Add to Import List button. » Only the transitions that you
Acquisition program. Remove any b Click the Import List tab. marked are added to the Import
negative MRM transition for any ¢ Review the Import List table. List.
compounds with positive MRM d Select all negative MRM transitions
transitions. for any compounds with positive MRM

transition. Right-click the selection,
and then click Remove.
e Click the Import button.

Database Browser [E=R(EcH )

File Edit View

SearchiFilter | Import List

Compound Name Formula M Polarity Species Precursor Product Frag CE Primary | Trigger RT [
» { Alprazoiam CTTHTACIHIE Fositive 3057 3051 156 i ]

Hlprazolam CI7H12CING Positive 3091 i1 156 40

Benzoylecgonine ¢ C1BH1GMO4 Fositive 80,1 7 33 &0 [&]

Benzoylecgonine  ; CTEHTSNO4 Positive 2801 168 123 16 =

Carisoprodl CT2H2aN20E Fositive 2812 552 75 2 ]

Carisoprodol CizHzaNzOE Fositive 12 1761 75 i

Codeine CHBHZIND3 Positive 3002 1281 186 &0

Codeine CleHZTio3 Fositive 3002 1651 i3 i) [} il

Diazepam C16H13CINZO Positive 2851 1841 166 2

Diazepam CTBHTICINZG Fositive 2851 JE:A] 188 3 [&]

Hydrocodone C18H21ND3 Positive 3002 711 161 i ]

Hydrocodone CTEHZIND3 Fositive 3002 1951 161 2

Hydremorphone CITHTENGS Positive 863 57 i 50 [}

Hydromarphone  : C17H1SNO3 Positive 28532 125 161 B

HGMA Hefhylendio " CTTHTNOZ Fositive 1841 1051 &0 P ]

MDMA Methylendio © CTTHTSNOZ Positive 1941 1831 & 8

Worphine CITHTENOE Fositive 883 53 41 a5 [&]

Worphine C17H13ND3 Positive 62 165 141 3

Wethamphetamine : C10H15M Fositive ] 1501 g51 75 i @l &l -
e i '

Import Close
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Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments

7 Review the MRM transitions inthe a Delete the original compound in the + If ared box appears in the Scan

Data Acquisition program. Scan segments table. segments table, you click the Apply
b Sort the table by the Compound button in the toolbar. If the red box
Name. does not clear, the value is not
¢ Review the transitions for each valid.
compound. » The example method may not

exactly match the transitions in the
database. Use the transitions in the
database if there is a discrepancy.

i Method Editor x
117" Wl Wl | B |[ForTox Testhix MRM.m ||« Apply | D
Properties DA |{tE:
Tune fie Stop time: Acauisition | Source | Chromatogram | instrument | Diagnosties
[atunestuneml @ Malimit/as Pump Scan segments
e ﬂ o min E“g"z‘::"d Compound Name 7 | 1STD? | Precursorlon ’é‘gl Product lon ’é‘gf Duwel | Fragmertor | Colision Energy Ee"s;f:;‘:a‘”' Polarity
— s Alprazolam r 3031 |Uni 281.1 |Uni 20 156 40 4|Posiive
Alprazolem r 3091 |Unit 2401 |Unit 20 156 40 4|Postive
&l =] P Peckuidh  [007 " min Bonzaylecgoring r 2901 |Unit 168 Unit 20 123 16 3[Postive
Tine segments Benzoplecgorine r 2301 |Unit 77|Unit 20 123 60 3|Postive
g | s scntie | Divvabe | Dot [ Dot [ g Carbsoprodkl r 261.2|Unit 1761 |Unit 20 7 0 4|Postive
Carisoprodl r 261.2Unit 552|Unit 20 7 28 4|Postive
v ] 0[MAM Tos | o of ¥ | = . .
odeine r 3002 |Uni 165 | Unit 20 166 40 4|Fosiive
Codeine r 3002 Uni 1281 |Uni 20 166 E 4[Fosiive
Diazepam r 2851 |Unit 1931 |Unit 20 166 32 4[Postive
Diazepam r 2851 |Unit 1541 |Unit 20 166 2 4|Postive
Hydrocodane r 3002 Unit 1991 |Unit 20 161 E 4|Postive
Hydrocodane r 3002 Unit 1711 |Unit 20 161 40 4|Postive
Hydromorphone r 2862 Unit 1851 |Unit 20 161 35 4|Postive
Hydiomorphone r 2862 |Uni 187.1 |Uni 20 161 50 4|Fosiive
MDMA Methyiendion| | 1941 |Unit 1631 |Unit 20 0 g 4[Postive
MDMA Methyiendioss| | 1941 |Unit 1051 |Unit 20 %0 2 4|Postive
Methamphetamine | [ 1501 |Unit 911 |Unit 20 75 20 4|Postive
[TB4 cwcksts [erip  me/oycle Methamphetamine r 1501 |Urit 651 Unit 20 75 44 4|Positive

8 In the Data Acquisition program, * Click the Method > Save command.
save the method.
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Creating an MRM acquisition method from the database

Task 2. Acquire MRM data and inspect data in Qualitative Analysis

After you acquire the MRM data file, you examine the data file in the
Qualitative Analysis program to verify that the transitions were acquired.

Isomeric compounds are identified during routine LC/MS by injecting an
authentic sample of each isomer and determining its retention time under the
chromatographic conditions used for the analysis. The retention time is
needed for identification in cases where the MS-MS spectra of these isomers
are very similar. The LC/MS Forensic/Toxicology Checkout Test Mix (p/n
5190-0556) contains three sets of isomers:

¢ Morphine and Hydromorphone

¢ Codeine and Hydrocodone

¢ Methamphetamine and Phentermine

The retention time order of the compounds in the Checkout Test Mix have
been determined using the Eclipse Plus C18 column and mobile phases

specified in the “To run the Checkout Mix” on page 10. The expected retention
time order is

Morphine
Hydromorphone
Codeine
Hydrocodone
MDMA/Methylendioxymethamphetamine
Methamphetamine
Phentermine
Benzoylecgonine
PCP/Phencyclidine
Trazodone
Carisoprodol
Alprazolam

Diazepam
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Steps

Detailed Instructions

Comments

Do this step if you want to acquire
data with the Checkout Mix.
Otherwise, continue at step 2.
1 Acquire data.
* Set up a one-line worklist with
the method you just created.
* Name the data file
ForTox_TestMix_MRM.d.
* Designate a directory path to
hold your data files and
method.

b

If necessary, click View > Worklist to
display the Worklist window.

Click Worklist > Worklist Run
Parameters. Verify that the
parameters are set properly. Click OK.
Click Worklist > Add Multiple
Samples.

Type ForTox_TestMix MRM.d
as the data file name

Select ForTox_TestMix_MRM.m as
the method name.

Click the Sample Position tab.

Select the Autosampler, Well-plate or
Vial Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the
check box to the left of the sample.
Click the Start Worklist Run icon in
the main toolbar, the Run Worklist
icon in the Worklist toolbar or click the
Worklist > Run command.

The Worklist window is tabbed
with the Method Editor window by
default. Click the Worklist tab at
the bottom left corner of the
program to show the Worklist
window.

See also “To run the Checkout Test
Mix" on page 11.

Make sure your dwell time for
all transitions gives an
appropriate cycle time. This
criterion determines how many
transitions you can put in one
time segment.

For peaks that are 5 seconds
wide, use a cycle time of 500
ms to give 10 points across the
peak. For 50 compounds with 2
transitions each, use a 2 ms
dwell time to give 5.5 ms total
per transition.

Check that all the compounds are
at medium level, an adequate
analysis concentration so that they
are all detected in the sample run
and their retention times obtained.
For easiest development of a
dMRM method, all transitions in
these data files must be detected.

22 MassHunter Forensic/Toxicology tMRM Database and Library Kit Quick Start Guide



Creating an MRM acquisition method from the database

Steps Detailed Instructions Comments

2 Find compounds using the Find a Start the Qualitative Analysis program. < If the Find by MRM section is not

Compound by MRM algorithm. If it is not running, double-click the available, you need to modify the
* Open the data file Qualitative Analysis B.06.00 icon options available in the User
ForTox_TestMix_MRM.d. Interface Configuration dialog box.
( E‘T—' ). You click Configuration > User
Interface Configuration. Then, you
b Click File > Open Data File. mark the Unit Mass check box and
The system displays the “Open Data the MS/MS (2QQ, Q-TOF) check
File” dialog box box. Then, click OK.
¢ Select ForTox_TestMix_MRM.d, and * You can also copy the example
click Open. MRM data file from the Support
d Click Method > Method Explorer or Disc in the Example Data folder.

View > Method Explorer.
The system displays the Method
Explorer window.

e In the Find Compounds section, click
Find by MRM.

f In the Method Editor Window, click
the Group transitions by compound
name option.

g Click the Peak area option for Detect
most abundant peak by.

¢ /\ Chromatogram Results x { [} Method Editor: Find Compounds by MRM x
(2o 1 QEHE [0 2 [H]E LSS [B% % B S M - i (¥) Find Compounds by MRM ~| (% | ¥ ~ 4 -| Methodltems - | (3 &
%108 |+ESI TIC MRM CF=0.000 DF=0.000 CID@E™ (~ -> =) ForTex_TestMix_MRM d Options | ntegrator | Peak Fiters | Signal o Noise | Peak Spectum | Resuts |

3 Find compound settings

2 () Treat each transition as separate compound

: [Single precursor ion and product ion values]

B . @ Group transitions by compound name

05 1 15 2 25 3 35 4 45 5 55 6 65 7 75
Counts vs. Acquisition Time (min) Compound restits
Detect most abundant peak by
@ Pesk area ) Peak height

h Click Find > Find Compounds by
MRM.
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Creating an MRM acquisition method from the database

Steps

Detailed Instructions

Comments

3 Review the results of the Find

Compounds by MRM algorithm.

* Make sure that the primary ions
are found for each compound.

* Switch to the Compound
Details view.

* Itis not possible to edit the
retention times of compounds
which are identified.

* The retention times for pairs of
isomers which have identical
MRMs are listed under the
Retention Time of the
compound which is most
abundant.

b

Close the Method Explorer and
Method Editor windows.
Click View > MS Spectrum Peak List 1.

¢ Click Compound Details View to

change the view. See the figures that
follow.

Click or use the arrow keys to move
through the Compound Table to
review one compound a a time.
Review each compound. Verify that
the primary transitions for each
compound were found.

Qualitative Analysis is the best
program to do a quick review of the
MRM compound information and to
check the chromatography of multiple
data files. Manual editing of these
retention times can be performed in
the Quantitative Analysis program.
See “Task 1. Create a batch file from
an existing MRM data file” on

page 28.

You can also print a Compound
Report to review results. You click
File > Print > Compound Report.
The Compound Report sorts the
compounds by retention time.

In the Chromatogram Results
window, you can see the
abundances for each transition.

In Compound Details View, click
each compound, or use the # and
& buttons in the compound list
window to review the results.

In the Navigator view, you need to
select a compound and click Edit >
Show > Only Highlighted to show
only that compound. You can
switch compounds in the Data
Navigator window, or you can click
the & or & buttons in the
Compound List window.
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Creating an MRM acquisition method from the database
Task 2. Acquire MRM data and inspect data in Qualitative Analysis

Steps Detailed Instructions Comments

10 Techriaues Applisd &
El =

kS 2 Horesctan Cod 2 oraocham|_30811] 16450 Jog Score (2cq) 8 Precursor(3q) © Find by MAM Productlon # Best 1 Name  RT 5 ID Source # Score ®
3 Fiydrosodone| o3 ydrocodons|_3002] 2302 31423 0054 1128975 ca]_ForTox_Testix NRN i - 3| Terfe | Tosodne] 4472 e 0]
S O Codeine Cod® Codeine| 3002 2302 1237 00| 240631 ca]ForTox_Testi RN 4
& 5 701 3052 1042537 0055 %7401 ‘ca] ForTox_Testx RN
@ © Hydromorshone Cpa6 Hydromerphore| 2052 1833 735705 0086 891672 ca]ForTox_Testix AN
@ 7 Worphie Cpd 7 Morphine| 7357 1648 61855 0303 25402 ca]_ForTox_Testi NRM.4
@ gl Diazepam Cod Diszepem| 2851 7247 206314 0068| 778982 ca]ForTox_Test WRN
s Carisoprode Cpd Carioprodel | 2612] 632 467580 0057 1687908 ca]ForTox_Testx WA 4
E 70 FCP Phencychdie Cod T0.PCP Phencycidne] 2442 4231 675632 006 3590990 Aca]_ForTox_Testhix NRN.g|
i =] 907 o5 7ass 0058 298hede ca]_ForTox_Testix WAN |
S & ] 501 2543  78esT|  0053| 3086815 ca]ForTox_Testix_ RN 4
& 73 Pheriemie, Cpa T3 Pherermine| 1501|2543 814623 0053 3227686 ‘ca] ForTox_Testn RN

e w
o 110 [ ]
= e %103 [Cog 1: Trazodone: +ESI NRI:1 (4.340-2 801 min. 46 Scans) Frag=156 0V CID@™ (3722000 > =) ForTax_T..| | + MRM-T 43404801 mi) (372.2000 > =)
= et Pk = el = % = R
5 16 » 1 12699731 8041
1 i —
oss
o “
085- 13
18 12-
o
i u
os. ;
05 09
0s.
A o
0 o
04- 06
o
- o
oz o
® 03
o -
o
o w
L .
0204 06 08 1 12 14 16 18 2 22 24 26 28 3 3234 3638 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68 /7 72 74 76 78 W 150 12 15 1% 158 160 W2 154 16 16 10 12 14 T
Counts vs_Acauisition Time (mir) ‘Counts vs_Mass-to-Charge (miz) IE] 3
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Steps

Detailed Instructions

Comments

Agilent MassHunter Qualitative Analysis 8.06.00 - Default.m

== W=R=AR R

=

i 4 Data Navigator x x
Sort by Data File = Show Columns | 5] | G G | &3 622 [ @ | oo, o s 4] ¥
5[] ForTax_TestMix_MRM. p
] User Ch Pl = ShowlHide + Cpd ¥+ ID Source ¥+ Name ¥4 RT¥H mz 7+ Height 78 Area W+ Folarity 7+ File
-[F] User Spec [ 4 2302| 3002| 120337| <40837| P x_Testhli
] =] 12 2543] 1501 7 45 TesiMi
[ 13 150.1 Testhi__
[ 1 E ve| F TestHi
= =] 5 ve Testl
& 0 ve Testhl|=
=] 1044817 ve| F: Testh|
& 2612 550 F Testh

3081

Alprazolam

261189

1015657

Positive

IDooooooog
000000000

=I Find Compounds by Formula

v ot QEHC|xADC

1v\

i L[] % % B

<l I »
i /% Chromatogram Results x
4 » iy sz
201 QEHE SAl0 e 1 ox) b E[LK L [B% R K = M x
Ehbctedrplopeieinky Bl %103 [Cod 2: Alprazolam: +ESI MRM Frag=156.0v CF=0.000 DF=0.000 CID@40.0 {209.1000 ->281,1000) ForTox_Tesiblix_MRM.d
Chromatogram o 1 1
2]
Spectrum
11 sk
General N
Reports 05 i 15 2 25 35 H 45 55 6 85 b 75
Counts vs. Acquisition Time (min)
Find Compounds =
1ll MS Spectrum Results x H;Jg,uspealuom;-unu;zu.m-m_ x

miz + Abund ¥+ Abund % Z+ Sat+

Find by Formula - Options \ | Coci 2: 4 : e o = e ;\2051| 445555\ mn| \
P ————— %102 [Cod 2 Alprazolams (4.137-7.365 min, 375 Scans) Frag=156.0v CF=0.000 DF=0.000 CID@. R
Find by Formula - Mass Spectra 4
Find by Formula - Sample Purity 3

Identify Compounds ]

7 Compound Automation Steps 4 ;7 |

1 Worklist Automation 205 210 215 220 225 230 235 240 245 250 255 260 265 20 275 280

- Counts vs. Mass-to-Charge (miz) |« m 3
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Creating a Dynamic MRM acquisition method

Creating a Dynamic MRM acquisition method

For the MassHunter Forensics and Toxicology Triggered MRM Database and
Library, Agilent recommends that you create a Quantitative Analysis report to
specify in “Task 3. Create a dMRM method using Update dMRM” on page 38.
The check out mix contains many isobaric compounds, and they fragment in
similar ways.

The process for 150 standards is described in Figure 1. You can update an
existing MRM method to a Dynamic MRM (dMRM) method using the MRM
Update Options dialog box if you have an MRM data file. You can either specify
the data file directly in this dialog box or you can create a report in the
Quantitative Analysis program and specify the report file.

50 standards »@ata FiIeD»@atch1
50 standards »@ata FiIe%atch 2

Data File 3 Xlsx Report 3

Figure 1 Example process for analyses that have more than 50 compounds

50 standards -
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Creating a Dynamic MRM acquisition method

Task 1. Create a batch file from an existing MRM data file

In this exercise, you create a batch and a method from an existing MRM data

file.

Steps

Detailed Instructions

Comments

1 Open the Quantitative Analysis
program and create a batch file
with one sample file,
ForTox_TestMix_MRM.d.

* Copy the data file
ForTox_TestMix_MRM.d from
the installation disk to the
\MassHunter\Data folder.

2 Create a method for that batch
using MRM data.

b
c

b

c
d

e

f

Double-click the QQQ Quantitative
Analysis icon.

Click File > New Batch.

Navigate to the \MassHunter\Data
folder.

Type ForTox_TestMix_MRMin
the File Name text box.

Click Open.

Click File > Add Samples.

Select the file
ForTox_TestMix_MRM.d.

Click OK.

Click Method > New > New Method
from Acquired MRM data.

Select the ForTox_TestMix_MRM.d
data file.

Click Open.

Right-click the Method Table and click
Collapse All.

Click View > Window Layout > Tahle
Top.

Close the Sample Information window.

Method Table

Time Segment 4 | <All> ~| % | Compound: (@]

.

The file ForTox_TestMix_MRM.d is
on the Support disc in the
\Example Data folder. Copy this
entire folder to the
\MassHunter\Data folder.

You can also use the
ForTox_TestMix_MRM.d file that
you created if you ran the Checkout
Mix in the previous exercise. Your
results can vary slightly.

You can change which windows
are displayed when you use the
View menu.

You can open or close a single
window.

You can also load a layout which
already has specific windows
displayed in specific locations.
You can also load or save layouts.
See the online Help in the
Quantitative Analysis program for
more information.

B

[=] | Reset Table View

Sample

Name Datafile | Type I Level

» [ ForTox Testhix, | ForTox Testific. | [

[ Aca. Method File | Acq. Date-Time
| |

Quantifier

Name T8 Transition

Type

Alprazolam 309.1->205.1

arget

290.1->77.0

arget

Carisoprodol 2612->552

arget

Codeine 300.2->188.

arget

iazepam 285.1-> 154,

arget

300.2-> 199,

arget

2862->173

arget

DMA Methylen. 194.1->163.

arget

150.1->91.1 MRM

Target

Morphine 2862->691 MRM

Target

Phentermine 150.1->910 MRM

Target

Trazodone 3722->176.1 MRM

Target
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Steps

Detailed Instructions

Comments

3 Set the Concentration Setup,
Qualifier Setup, and Calibration
Curve Setup.

* Add calibration level 1 with a

concentration of 1000.

Set the Uncertainty to Relative

for all qualifiers.

Set the Curve Fit to Linear.

Set the Curve Fit Origin to

Force.

Set the Curve Fit Weight to

None.

Method Table

i TimeSegment: 4  <All> ~| = | Compound: [&] Alprazolam

a Select Concentration Setup in the

Method Setup Tasks section in the

Method Tasks pane.

Select the first compound in the table.

Right-click the compound row and

click New Calibration Level from the

shortcut menu.

In the Level column, type 1. In the

Conc. column, type 1000.

Right-click in the Level box and click

Copy Calibration Levels To.

Click Select All. Click OK.

Select Qualifier Setup in the Method

Setup Tasks section.

Verify that the Uncertainty is Relative.

i Select Calibration Curve Setup in the
Method Setup Tasks section.

j Set Curve Fit to Linear for all

compounds.
Set CF Origin to Force for all
compounds.

| Set CF Weight to None for all

compounds.

< |[®] | ResetTable View

Sample

Refer to the online Help in the
Quantitative Analysis program for
additional help on these tasks.
After you select the option for the
first compound in the Method
Table, you can right-click the option
and click Fill Down from the
shortcut menu.

Name [ pataFie | Type [ Level

| Aca. M File | cq. Date] Copy Calibration Levels To

ForTax_TestMix.. | ForTox_TestMix.. | |

| Select Compounds:

B =)

Quantifier

Name

Name s Transition | Scan

Type

Alprazolam | 1/308.1-2051 | MRM

| Target | ngimi

Calibration

Level
»

Enzble

Conc. Response

o000000] |

Cox

Quantifier

MName TS Transition Scan

eine:
4| 1L

Type Un|

10 52> 108

b

Transiion *

I

Benzoylecgonine 1] 250.1-> 1680 MRM

Target ngiml

2612->176.1 MRM

-8

Catisoprodol 1

Target ngiml

Codeine 1[300.2->128.1 MRM

Target ngiml
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Steps Detailed Instructions Comments
* Resolve the isomers, listed below  m Select Retention Time Setup in the  If you increase the retention time
in retention time elution order: Method Setup Tasks section. window to cover the complete run,
* Morphine and Hydromorphone  n (optional) Enter 10 for the Left RT then all isomers that share the
* Codeine and Hydrocodone Delta and Right RT Delta for each same precursor and product ion are
* Methamphetamine and compound. seen. In cases where there are
Phentermine o Verify the retention time order of the multiple isomers, the automatic
 Verify retention time elution order: isomers is the same as shown in the processing always picks the more
* Morphine figure below. Resolve any retention abundant peak.
* Hydromorphone time issues for the isomeric * When using the example data, the
* Codeine compounds by changing the RT value Retention Time for Codeine must
* Hydrocodone in the Method Table. be changed to 2.162 minutes.
* MDMA/Methylendioxymetham- * When using the example data, the
phetamine Retention Time for Phentermine
* Methamphetamine must be changed to 2.946 minutes.
* Phentermine * When you look at the
* Benzoylecgonine Chromatogram in the Compound
* PCP/Phencyclidine Information window, you can see
* Trazodone that multiple peaks exist for each
* Carisoprodol of the isomers. You set the
* Alprazolam retention time to select the other
* Diazepam peak in the chromatogram for

Codeine and Phentermine.
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a Dynamic MRM acquisition method

Steps

Detailed Instructions

Comments

E Agilent MassHunter Quantitative Analysis - [Mew Method]
i File Edit View Analyze Method Update Report Tools Help

3 5 | Ba | G= AnalyzeBaich -| @ @ Layout: i EY B8 B (Al Restore Default Layout
Method Tasks + X |Method Table
New / Open Method Time Segment: 4= | <All> ~| = | Compound: Codeine ~ | [%] | Reset Table View
Method Setup Tasks Sample
f/{i MRM Compound Setup MName Diata File Type Level Acg. Method File | Acg. Date-
|K Retention Time Setup ForTox_TestMix... | ForTox_TestMix..
B2 ISTD Setup Quantifier
3% Concentration Setup Name 15 Transition Scan Type RT.
. Morphine 1[286.2->153.0 MRM Target 16
& Qualifier Sctup | Hydromorphene 128621850 | MRM Target 12
# Calibration Curve Setup 2 Code 1] 300.2->128.1 MRM Target 21
5 Hydrocodone 1[300.2->1551 MRM Target 23
B Globals Setup MDMA Methylen.. 11194151631 | MRM Target 25
| save | Exit Mett hetami .. 1]180.1->91.1 MRM Target 25
Phentermine 1[150.1-251.0 MRM Target 29
& Validate Benzoylecg 1]290.1-> 168.0 MRM Target 30
= PCP Phencyclid... 1(2442->86.2 MRM Target 42
53 Save Trazodone 1]|372.2-: 1761 MRM Target 44
Save As Carisoprodol 1] 261.2-: 1761 MREM Target 63
Alprazolam 1[308.1->2051 MRM Target 64
Ed Exit Diazepam 1] 285.1-> 1931 MRM Target 72
Manual Setup Tasks - T
Outlier Setup Tasks g — z g 2 :
et RNy EEAT LS LA N S82dhdpisn
Advanced Tasks

+MRM (300.2 -> 128.1) ForTox_TestMix_MRM.d

%103

114

14
091
081
0.7
061
051
041
021
021
0.1

0

Counts

2162 m|

014

02 04 0%

08 1

12 14 16 18

2 22 24 76 28 3

32 34 36 38 4 42

This

image is zoomed in to only show you the
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Steps

Detailed Instructions

Comments

* Review qualifier ratios p

Select Qualifier Setup in the Method
Setup Tasks section.

Right-click the Method Table and click
Expand All.

Click View > Window Layout >
Restore Default Layout.

Click View > Sample Information to

close the Sample Information window.

Click the Show/Hide Qualifiers button
in the toolbar in the Compound
Information window.

Click on each compound and verify
that the Rel. Resp. for each Qualifier
matches the value shown in the
Compound Information window in the
spectrum pane.

The qualifier ratio shown in the
Rel. Resp. column was updated for
Codeine, Methamphetamine and
Phentermine to match the values
that are displayed in the spectrum
pane in the Compound Information
window.

In the example below, the qualifier
ratio for Phentermine was changed
from 28.5 to 67.1

[ Agilent MassHunter Quantitative Analysis - Method - <C:\Massk methods and files for Q5G\Renamed methads and files for Q5G\QuantResults\pfhForTox_TestMix MRM batch.bin® @] | = =0 =8 [= |-
i File Edit View Analyze Method Update Report Tools Help
P Ex | Ea | GE AnalyzeBaich -| @ i Layour B BB B B A Restore Default Layout
Method Tasks + X |Method Table
| New / Open Method | i TimeSegment: 4a <All> ~ = | Compound: [] Phentermine ~ [#] | Reset Table View
| Method setup Tasks | Quantfier
# MRM Compound Setup Name 5 Transition Scan Type Precurser len Product lon Uncertainty
. Retention Time Setup [ 1[150.1->911 MRM Target 150.1 91.1| Relative
& [ Phentermine 1[150.1 > 810 WRM Target 150.1 91.0[ Relative
= 1STD Setup
. Qualifier
2 Cencentration Setup
Precursor lon Productlon |  Transition | Rel. Resp. | Uncertainty [ Area Sum
[E Quslifier Sete | -
0] 150.1] 65.1] 150.1->65.1 ] 8711 2000 [0
# Calibration Curve Setup s
57 Globals Setup Name TS Transition Scan Type Precursor lon Product lon Uncertainty
[save /Bt ] Benzoylecgonine 30.1 > 1680 arget 90. 162.0| Relative
- PCP_Phencyclid 442> 852 arget 44, 86.2| Relalive
& Validate Trazodone 7225 176.1 arget 72 176.1| Relative
, Carisoprodol 612> 176.1 arget 61 176.1| Relative
. Alprazolam 1308152061 | MRM Target 3031 205.1 | Relative
Save fs. Diszepam 1286151831 | MRM Target 2861 193.1] Relative
Ed Exit
Sl S etapTerslon Compound Infermation
Outlier Setup Tasks i — & ~ H i
fole s pximEg FEAFELE L DA L8 2A AR ISA
ke ezt +MRM (1501 > 65.1) ForTax_TestMix_MRM.d 150.1->91.0 . 150.1-5 €5.1
2 x108 % %102 ] Ratio=57.1
3 Il
o g 2 s
5 T 14
. 926 min, 2
H
25 % 1
2 2 08
15 06
1 04
05 02
0 o
05 1 15 2z 25 3 35 4 45 5 55 6 65 7 75 s 1 15 2 25 3 35 % 45 5 55 6 65 7
Acgisition Time (min) Acquisition 1
13 Compounds (13 total) 0 1STD (
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Steps

Detailed Instructions

Comments

4 Verify method and then save the
method and apply the method to
the batch.

5 Analyze and save the batch.

6 Review the batch to resolve errors
or messages that are indicated in
the Batch Table.

7 Save the batch again.

a
b

e o0 .0

Click Method > Validate.

Click OK on the message box. Fix any
errors, if necessary.

Click Method > Save As.

Type ForTox_MRM_to_DMRM.
Click the Save button.

Click Method > Exit.

Click Yes to apply the method to the
batch.

In the Batch Table window, select Cal
as the Type.

Click Analyze > Analyze Batch.

Click File > Save Batch.

Resolve isomers.
Check qualifier ratios.
Resolve errors and messages

Click File > Save Batch.
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Task 2. Print a report in the Quantitative Analysis program

In this task, you create the template file report.results.xml that you use to
update the MRM method to a dMRM method. You can use any report template,
but the quickest report to create is a summary report without graphics.

You can use either a Quantitative Analysis report or a data file to create a
dMRM method, but the Quantitative Analysis report is recommended. If you
use a data file and an error is generated, then none of the compounds in that
data file are included in the dAMRM method.
In this task, you:

Manually generate a report for a data file.

Remove all errors in the manually generated quantitation method.

Steps Detailed Instructions Comments

1 (For Quantitative Analysis B.05.02) a See “Task 1. Create a batch file from  « For this report, you do not need to

Print a report. Use a template that an existing MRM data file” on print the report. You need to click
creates a summary report without page 28. Advanced to select a different
graphics for fastest report b Click File > Save. printer. If you don’t want to print
creation. ¢ Click Report > Generate. this report, click Advanced instead.
The system displays the Report dialog
box.

d Select a Template file.

e Select the Report folder. This folder
name is used in the next task.

f Click OK.

Report 2=

Template file:

C\MassHunter\Report Templates'\Quant\en- LIS\ stter\ESTD\Resuits_NoGraphics\CuartFep | . |
Report folder:

C:\MassHunter\Data'\Official\Quzrt Reports\For Tax_Testmi<_MRIM D
Output

[7] PDFto screen

[C] Print to defaut printer
Report mode:

® Batch repart

") Single sample report for selected sampies

] Start Queue Viewer Advanced.. | [ ok ][ camcel
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Steps

Detailed Instructions

Comments

1 (For Quantitative Analysis B.06.00)
Print a report. Use a template that
creates a summary report without
graphics for fastest report
creation.

a See “Task 1. Create a batch file from
an existing MRM data file” on
page 28.

b Click File > Save.

¢ Click Report > Generate. The
Generate Report dialog box opens.

d Under Report method, click New. The
Report Method Edit program opens.

e Click Add Template. The Open dialog
box opens.

f Navigate to the folder
MassHunter\Report Templates\
Quant\en-US\Letter\ESTD\
Results_NoGraphics

g Select any report in which the
filename ends in B_06_00. Click Open.

» Reports have one of these file
name extensions: *.xlt, *.xltx,
* xltm, *.report.xml.

* If you select a PDF-document
template, you also need to:
* In the Report Method Edit

program, click the Results tab.

* Click Yes.
See next figure.

[ Report Method Edit
File  Edit
DM B9 e a

Templates | Resuls | Graphics settings |

Instrument type:
Generate report results (report results xmi)
@ Auto
Generate resuts il only when Bxcel report templates are selected

@ Yes
Aways generate resuits file

9 No
Never generate resuits file

File name: QuantRepert_ESTD_ResultsSummary_B_06_00

BB Open
@ (@ LI s<Hunter'Report Templates\ Quant\en-US\Letter\ESTD\Results NoGraphics] <[4 ]]
Organize v New folder
e Name . Date modified Type Size
X
1] QuantReport_ESTD_ResultsByCompound_B_05_00 7/19/2011336PM  Microsoft Excel Te... 20k8
i Libraries 1] QuantReport_ESTD_ResultsByCompound_B_06_00 2/28/20124:02PM  Microsoft Excel Te... 20k8
[ Documents 1Z] QuantReport_ESTD_ResultsComplete_B_05_00 7/19/2011 336 PM Microsoft Excel Te.. T4 KB
! Music ] QuantReport_ESTD_ResultsComplete_B_06_00 2/28/2013402PM  Microsoft Excel Te.. T3KB
& Pictures ] QuantReport_ESTD_ResultsQualifierRatios_B 0500 7/19/2011 336 PM Microsoft Excel Te.. I7Ke
B Videos =] QuantReport_ESTD_ResultsQualifierRatios_B_06_00 2/28/2013402PM  Microsoft Excel Te.. 36 KB
] QuantReport_ESTD_ResultsSummary_8_05_00 7/19/2011336PM  Microsoft Excel Te... 37K8
& group =]  ESTD| B.06.00 2/28/20134:02PM  Microsoft Excel Te... 38 k8
1™ Computer
€ Network

- Template files ("t * xibg* xtm,
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Task 2. Print a report in the Quantitative Analysis program

Steps Detailed Instructions Comments

File  Edit
NodH sa@d|2c|a

Templates | Resuits | Graphics seftings |
Template Report mode. Destiration file
(SN s HunteriRep mary_B_06 000 [ TSR B QuartReport_ES

Publish fon]

K I 3

[ AddTemplate.. | [ Remove Tempiate | Edt Post Processes...

h Click File > Save Method As. The
Save As dialog box opens.

i Navigate to the \MassHunter\Data
folder.

j For the File name, type
ForTox_MRM_Report. Click
Save.

QG )-[1 8 «] 4 |I[ Search Data )
Organize ¥ New folder = - @
S Favortes Name : Date modified Type Size

. ForTox MRM_to_dMRM.m 4/20/2013438 PM  File folder
T Libraries . ForTo_ TestMb DMRM.d 4/20/2013 426 P File folder
%) Documents i ForTox_ TestMb MRM.d 4/20/2013 426 P File folder
& Music i ForTox TestMb TMRM.d 4/20/2013 426 P File folder
=) Pictures |\ QuantResults 4/20/2013432PM  File folder
B Videos U testm 4/29/2013 426 PM  File folder
& Homegroup
/8 Computer
€ Network
File name:  ForTox MRM_Reportm =
Save as type: | Methods (*.m) v]
= e Foldes

36 MassHunter Forensic/Toxicology tMRM Database and Library Kit Quick Start Guide



Creating a Dynamic MRM acquisition method

Steps Detailed Instructions Comments
k In the Report Method Edit program, The report.results.xml file is in the
click File > Exit. \MassHunter\Data\ QuantReports\
I Click Generate reports now. ForTox_TestMix_MRM folder.
m Click OK.
] Generate Report =]
Batch file:
Batch folder C:\MassHunter\Data
Batch file: ForTax_TestMix_MRM batch bin
Report folder
€:\MassHurter\Data\Guant Reports\ForTox_TestMs_MRM
Report methed
C:\MassHunter\Data'\ForTox_MRM_Reportm
[_cnoose... | [ MNew.. | [ Ed
Samples/Compounds:
All samples
At compounds
Generate:
@ Generate reports now
Queue report task
2 Check the status of the report a Click Report > Queue Viewer.

using the Queue Viewer program.
c

Close the Task Queue Viewer
program.

b Wait for the report to finish printing.
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Task 3. Create a dMRM method using Update dMRM

You can create a dMRM method from an MRM data file or a Quantitative
Analysis report. You use the Update MRM Method dialog box.

Steps Detailed Instructions Comments
1 Open the method a In the Data Acquisition program, click * In this example, the batch is in the
ForTox_TestMix_MRM.m and save Method > Open. \MassHunter\Data folder.
it to a new name with the format b Select the ForTox_TestMix_MRM.m » The LC conditions must be the
iiiForTox_TestMix_DMRM.m, method. Click OK. same as those used to acquire the
where iii are your initials. ¢ Click Method > Save As. MRM data files so that the
d Type the new method name with the retention times will be the same.

format jiiForTox_TestMix_DMRM.m.
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Steps

Detailed Instructions

Comments

2 Update the method to change from
an MRM method to a Dynamic
MRM method with the same
compounds.

3 Ifyou have isomers in the data file,

specify a report instead of a data
file for the source of the update, to
ensure that you identify the
isomers correctly.
Do not manually change the Scan
Type to Dynamic MRM. If you do,
the existing Scan segments table
is cleared.

Click the Acquisition tab in the QQQ
tab in the Method Editor window.
Right-click the Scan segments table
and click Update DMRM Method. The
MRM Update Options dialog box
opens.

Select the folder containing the
report.results.xml file. The name of
this folder is shown in the Report
dialog box in the Quantitative Analysis
program.

By default, this file is in a folder in the
QuantReports folder. The
QuantReports folder is in the same
folder as the Batch. By default, the
folder has the same name as the
Batch.

Under Method Options, for Add new
compound?, select True.

Under Retention Time, for Update
Retention Time?, select True.

For Scale Factor of RT Window to
Peak Width, select 2.

For Retention Time Window
Threshold, select 1.

For Retention Time Window
Threshold Unit, select Minutes.
Under Trigger Threshold, for Update
Threshold?, select False.

Under Trigger Window, for Update
Trigger Window?, select True.

For Absolute value (mins), select 0.5.
Review other parameters.

Click OK.

The Update MRM Method tool
automatically sets the Scan type to
Dynamic MRM.

You can select either a data file
that was acquired with a Scan
Type of MRM or a Quant Report
folder as the input to this dialog
box. It is recommended to always
specify the Quant Report. The Scan
segments are created from one of
these two input sources.

The Delta Retention Time is scaled
to the peak width found for that
compound. A scale factor of 2
creates a retention time window
that is 2 times the peak width
(baseline to baseline). Choose a
larger factor if you want to acquire
more data points for the transition.
A Delta Retention Time or
Retention Time Window of 1
minute is chosen for this method.
A large delta retention time is
recommended for early eluting
compounds, which tend to have a
high background. This ensures
sufficient baseline for the peak
integration. The automatic
calculation which provides a
smaller delta retention time is
recommend for later eluters,
particularly when multiple MRMs
are being measured at the same
time.

The respective dwell times for
MRM transitions will also
decrease, depending on the
number of overlapping peaks and
their respective peak widths.

The method is now updated with
the transitions, parameters, and
retention times found in the
Quantitative Analysis report.
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Steps Detailed Instructions Comments

&= You can update the compounds in the Scan segments table by using a 00Q data

MRM Update Options

Selec MasaHunier QO dita e or Quan report ldr O file or a Quantitative Analysis report folder. If you select a QQQ data file and an
‘C MassHunter\Data\ForTox'\Quant Reports\ForTox_TestMix_MRM = - -
— - - error is generated when you click OK, manually create the report and select the
ok e Tishold i report. See “Task 2. Print a report in the Quantitative Analysis program” on
o E(gf..:;.:nm . Tm page 34.
ate Retention Time" ue
Update Retention Time Window? True . . -
Sl Eacr ol M Wik b Peak bR Note that all transitions must be detected in each data file used, or the
A N MassHunter Quantitative Analysis program will generate an error when you
Update Threshold? False
e 2 update the method.
B Trigger Window
Update Trigger Window? True - - - - - -
;Eq‘l;w:;w(om-?ns P Note that the cycle time in the MRM Update Options dialog box is applied only
Pocert e L the first time the method is created using the Update Method function. After

that, the cycle time must be manually typed into the QQQ > Acquisition tab.

Percent of Height
Trigger MRM Threshold = (BaselineOffset + % of Height) * Scale Factor

o - -~ When you close the method viewer, changes made to the cycle time in the

viewer are not entered into the acquisition method.

[ v bl Bl | (B |[RewD_Test ForTox_Testhi DMRM.m - @ apply G
Properies DA HiP Sampler  HiP Sampler Pretrestment  Binary Pump  Column Comp. | GQQ
Tune fie Stop time: 'Acqui:itinn}] Source | Chromatogram | hstrument | Diagnostics
atunes tune sl & Nolimités Punp Scan seqments
P o e min E.fg?nw CompoundName 7 | 1STD? | Precursar lon ™| MS1Res | Product lon ©| MS2 Res He[‘an"]“e Deta Ret ragmentor Eﬂ‘;'!fy” :e"\’;gl‘t’:gjaw' Polaiity
» prazolam [ 3091 |Unit 2611 |Urit 645 [ 156 0 4[Pasiive
Ion source Time fitering
e prazolam O 3081 |Unit 2051 |Unit 815 1 156 3 4[Positve
BISESl v
e Feakvidth [0.07 Benzolecgorine | 2301 |Unit 168| Urit 3 [ 123 1% 3| Postive
T Benzoylecgorine | 2801 |Unit 77 it 3 1 123 &0 3[Positve
w | S SeanTone | Divvae | 2ok [ Bate [ Carisoprodal r 261.2|Unit 176.1 |Urit 53 [ 5 0 4[Pasiive
- Carsoprodel O 281.2|Unit 5.2 Unit 83 1 7% £ 4]Positve
v[1] 0|Dynamic MAM [TaMs | 0| 0| = = =
Codeine [ 300.2|Unit 65,1 |Urit 215 [ 166 0 4[Pasiive
Codsing r 3002 Unit 1281 |Unit 215 1 166 &0 4]Positve
Diszepam O 2851 |Unit 133 |Unit 72 1 166 2 4[Posiive
Diazepam O 2851 |Unit 1541 |Unit 72 [ 166 2 4]Positve
Hydrocodne [ 3002 Unit 1337 |Unit 23 1 161 £ 4[Posiive
Hydrocodone [ 3002 Unit 1717 |Unit 23 [ 161 [ 4]Positve
Hydiomorphore | 2862 Unit 185| Unit T8z 1 161 2 4[Posiive
Hydiomorphone | 2862 Unit 157 | Urit 182 [ 161 50 4[Positve
MOM Methyiendo | 1841 |Unit 1631 |Uni 254 T 8 G 4[Posiive
Dynamic MRM Patamelers Triggered MRM
Jes/ Jeyel - - g
eyelests msieyele CrleTine [0 me 10 MAME =25 Max Concurerk MAMS =12 Min/Max Dl = 3317 24650 ms L e

n Review the results of updating the
MRM method to a dMRM method and
then click Close.

o Verify that each row has a Compound
Name. A blank Compound Name is
not allowed.

p Click Method > Save.
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Task 4. Check dMRM acquisition method setup in Dynamic MRM Viewer

The Dynamic MRM Viewer provides a powerful display to show you important
details of your method. The Average Dwell time in milliseconds is shown in the

table.

¢ A dwell time of 3 ms or more is recommended to acquire data for AMRM. If
both cycle time and overlapped peaks reduce the dwell time of a transition
to below this value, that transition is highlighted and the minimum cycle
time and dwell time on the right is also highlighted. Increase the cycle time
to increase the minimum dwell time to correct the method problem.

¢ At a minimum, for good quantitative results, peaks must have at least 10
data points. In an example of a 3 second peak width, a cycle time of 500 ms
barely provides this.

¢ If good quantitative results cannot be obtained because of too many
overlapping peaks, select a retention time delta that will give less than 64
points. If you do, select the general integrator in the Quantitative Analysis
method used to process standards and samples collected by this method.
The default is the Agile integrator.

Good, reproducible chromatography will enable a large number of compounds
to be analyzed in one method using dAMRM.

Steps

Detailed Instructions

Comments

1 Start the Dynamic MRM Viewer
dialog box.

2 Review each compound in the
Dynamic MRM Viewer dialog box.

Right-click the Scan segments table
and click Edit DMRM Method.

Click each compound in the table.
Mark Check minimum data pts.

¢ Verify in the table that two transitions

are shown for each compound.
Examine the graphic to review how
many concurrent MRMs are being
acquired with that compound.

Adjust the cycle time so that all
criteria for Minimum Dwell Time, for
the Agile integrator and for good
integration are met. If a compound has
ared background, then that compound
does not meet one of the
requirements.

Click Close.

To use the Agile integrator, 64 data
points are required in the retention
time window. Either increase the
Delta Ret Time for the transition(s)
with less than 64 points, or
decrease the cycle time. As a
general rule, set the retention time
factor based on reproducibility of
the chromatography.

The transition table in the Dynamic
MRM Viewer shows the average
dwell time of each transition based
on the number of overlapping
transitions and the Cycle Time that
appears under Parameters.
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Task 4. Check dMRM acquisition method setup in Dynamic MRM Viewer

Steps Detailed Instructions Comments
i-.ﬂﬁw Viewer =
Compound: [(AI) <] @3]  compound Group: [(AD) - wE e [Byremic MEM 5“”“"“2":
Mi Cor nt MRM: 2z
men::?-:m ¥ CompoundName v Frepwsor | Fomet  pr (M Fmg B v Apee &mmu:nﬁimﬁul 7
| Alprazolam ‘ Minimum Dwell Time 3B17ms
Maximum Dwell Time: 24650 ms
Minimum Cycle Time 66.00ms
Ber

Carisopr
Carisoprodol

[
Parameters

Cycle time 500 ms

Calculations include:
& Primaries only Al transitions

I Review Tools

™ Override RT window |1 min

::1“ - ¥ Check minimum datapts [64 pis
0 10 8
Methamphetamine Spit Method
Methamphetamine 0 250
Morphine ™ Split method
Worshine 3 I Splitby:  [Vax Conourert MRMsv]
PCP Phencyclidine
PCP Phencyclidine [ g Number of methods 2
T i L ! ! Max concurrent MRMs  [10
Min dwell time 7
Split Methed =
I —
Plottype [Conourent MAMs ~| ¥ Select transitions on Click
‘Concurrent MRMs vs Retention Time
12
T L L
]
g s ‘ I
g a4
8, [T 1 = LT T 1 I
o 011 A N N A A A O
o6 08 1 12 14 16 18 22 24 26 28 72 34 36 38 4 42 44 46 48 5 52 54 56 58 6 62 64 66 68 1 72 74 76 78 & 82
Retention Time (min)

Add Compounds. | Save Split Methods

Reset Default Close.
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Steps

Detailed Instructions

Comments

3 Once a cycle time is determined
for good integration, set the Cycle
Time in the QQQ > Acquisition tab.

a Type the Cycle Time, if necessary.
b Save the method.

The default setting of 500 ms is
recommended for most analysis
containing more than 15 compounds.

When you change the cycle time in
the Dynamic MRM viewer, you
immediately see its effects on the
Minimum Dwell Time and the
Average Dwell.

When you decrease the cycle time,
you effectively decrease the
average dwell time for all
transitions. As an alternative, you
can increase the retention time
window for the compounds that do
not meet the 64 point criterion so
that the dwell times of only the
transitions overlapping with the
extended window are decreased.
To see the effect of a retention time
window increase, you must close
the viewer, change the retention
time window in the acquisition
method, and then open the viewer.

When you close the Dynamic MRM
Viewer, changes made to the cycle
time in the Dynamic MRM Viewer
are not entered into the acquisition
method.

Oivdd R [R&Dje;t}ovToxje;tM\x,DMRM.m -] & Apply |G
Properfies DA HiP Ssmpler  HiP Sampler Prelreaiment  Binary Pump _ Column Comp. | QQQ
Tune file Stop time ’Acqmsmnn‘] Source | Chromatogram | Instrument | Diagnostics
atunes tune sl & Nolmil/As Pump Scan segments
e & o i ||| ComPon £ mpound Name ¢ | ISTD? Precursorlon ™| MST Res | Product lon © Mz Res | Pt Time | Deto Ret| pipgepyg | Golision | Cellpocelerater| gy,
I Uri Orly oup fmin) | Time a
» Alprazalam r 309.1[Unit 261.1[Unit 645 1 158 an, 4[Posiive
lan sauice Time fitering
e Alprazolem (] 3091 [Unit 2051 |Unit 545 1 15 a8 [Postive
HEES = ¥ Peakwicth  [0.07 Borzalecgonine | 2901 [Unit 168|Unit 3 1 123 15, 3[Postive
Tine segments Berzoplecgonine | | 2901 [Unit 77|unit 3 1 123 El 3[Postive
g | st SenTine | Diiabe | Dok | Dot ¢ Carbsoprodkl r 2612 Unt 1761 |Unit 63 1 5 0 4[Postive
Caisoptodsl r 2612 Unt 55.2|Unit 63 1 5 2| 4[Postive
b1 0[Dyramic MRM |Toms | o o
Codeine O 3002 (Uit 1851 |Unit 215 1 188 [ 4[Postive
Codeine r 300.2{Unit 12,1 |Unit 215 1 168 &0, 4[Posiive
Diazepam r 2851 [Unit 1951 Unit 72 1 IE3 3z, 4[Posiive
Diazepam (] 2851 [Unit 1541 |Unit 72 1 166 2, [Postive
Hydiocodane r 300.2[Unit 19971 |Unit 23 1 161 28| 4[Postive
Hydrocodane r 300.2[Unit 1711 |Unit 23 1 161 [ 4[Postive
Hydiomorphorne | 282 Unt 185|Unit 18 1 161 el 4[Postive
Hydtomorphone | [ 2862 Unt 167 |Unit 182 1 161 El 4[Postive
MDMA Melhyiendio | [ 1347 |Unt 1831 |Unit 25 1 80 8 4[Postive
Y rY v FETE) e ST e T o n v
Dynamic MAM Parsmeters Tiiggeted MAM
T foyel o a &
cesss [ maroncle e e [0 e 12eMAMs =25 M Concurent MFMS =12, MM Del = 3817 /246 50 s e Repens ]
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Task 5. Acquire dMRM data and inspect in Qualitative Analysis

After you acquire the dMRM data file, you examine the data file in the
Qualitative Analysis program to verify that the transitions were acquired.

Steps

Detailed Instructions

Comments

Do this step if you want to acquire
data with the Checkout Mix.
Otherwise, continue at step 2.
1 Acquire data.
* Set up a one-line worklist with
the method you just created.
* Name the data file
ForTox_TestMix_DMRM.d.
* Designate a directory path to
hold your data files and
method.

b

Cc

If necessary, click View > Worklist to
display the Worklist window.

Click Worklist > Worklist Run
Parameters. Verify that the
parameters are set properly. Click OK.
Click Worklist > Add Multiple
Samples.

Type ForTox_TestMix_ DMRM.d as
the data file name

Select ForTox_TestMix_DMRM.m as
the method name.

Click the Sample Position tab.

Select the Autosampler, Well-plate or
Vial Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the
check box to the left of the sample.
Click the Start Worklist Run icon in
the main toolbar, the Run Worklist
icon in the Worklist toolbar or click the
Worklist > Run command.

The Worklist window is tabbed
with the Method Editor window by
default. Click the Worklist tab to
show the Worklist window.

See also “To run the Checkout Test
Mix" on page 11.

Check that all the compounds are
at medium level, an adequate
analysis concentration so that they
are all detected in the sample run
and their retention times obtained.
For easiest development of a
dMRM method, all transitions in
these data files must be detected.
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Steps

Detailed Instructions

Comments

2 Find compounds using the Find a
Compound by MRM algorithm in
the Qualitative Analysis program.

Start the Qualitative Analysis program.
If it is not running, double-click the
Qualitative Analysis B.06.00 icon,

i

b Click File > Open Data File.

The system displays the “Open Data
File” dialog box

¢ Select ForTox_TestMix_DMRM.d, and
click Open.

d Click Method > Method Explorer or
View > Method Explorer.

The system displays the Method
Explorer window.

e In the Find Compounds section, click
Find by MRM.

f Inthe Method Editor window, click the
Group transitions by compound name
option.

g Click the Peak area option for Detect
most abundant peak by.

Open the data file
ForTox_TestMix_DMRM.d.

i /\ Chromatogram Results x

iv e QA CXAlo e 1 o[H]EA K 2[R % B E = Mines - §

*108 |+ESI TIC MRM CF=0.000 DF=0.000 (™ -> =) ForTax_TestMix_DMRM.d i
o
2

| /UL "
AJ\
141618 2 22242628 3 32343638 4 42444648 5 52545658 6 62646668 7 727476
Counts vs. Acquisition Time (min) -

h Click Find > Find Compounds by
MRM.

: [} Method Editor: Find Compounds by MRM x
i (¥) Find Compounds by MRM = | (3} | ) ~ (4 - | Methodltems » | (5 3

« If the Find by MRM section is not
available, you need to modify the
options available in the User
Interface Configuration dialog box.
You click Configuration > User
Interface Configuration. Then, you
mark the Unit Mass check box and
the MS/MS (QQQ, Q-TOF) check
box. Then, click OK.

* You can also copy the example
dMRM data file from the Support
Disc in the Example Data folder.

Options | Integrator | Peak Fiters | Signalto Noise | Peak Spectum | Resuts |

Find compound seftings

(©) Treat each transition as separate compound
[Single precursor ion and product ion values]

@ Group transitions by compound name

Compound resuits

Detect most abundant peak by

@ Peak area Pesk height
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Steps Detailed Instructions Comments
3 Review the results of the Find a Close the Method Explorer and * You can also print a Compound
Compounds by MRM algorithm. Method Editor windows. Report to review results. You click
* Make sure that the transitions b Click Compound Details View to File > Print > Compound Report.
are found for each compound. change the view. See the figure that The Compound Report sorts the
* These transitions become the follows. compounds by retention time.
primary transitions when you ¢ Click or use the arrow keys to move
create a tMRM method. through the Compound Table to
* Itis not possible to edit the review one compound a a time.
retention times of compounds  d Verify that the transitions for each
which are identified. compound were found.
* The retention times for pairs of Qualitative Analysis is the best
isomers which have identical program to do a quick review of the
MRMs are listed under the RT MRM compound information and to
of the compound which is most check the chromatography of multiple
abundant. data files. Manual editing of these

retention times can be performed in
the Quantitative Analysis program.
See “Task 1. Create a batch file from
an existing MRM data file” on

page 28.
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Task 5. Acquire dMRM data and inspect in Qualitative Analysis

Steps

Detailed Instructions

Comments

TR miz V8 RT Y Height 7 Widh ¥ Area 74 ID Source 78 File

Cp8 Automaticllyshow columns containing data Latel v 10 Techniques Applied_+
® T orgne Cod T Morpine|_2662] 1635|6099 0085 241433 Aoa| ForTax_Testhix OMRM.| o
2 62| 1| GZrs|  IGH] 00 Al EToRiTER: DHEMA Score (Aca) & Precursor (Acq) ® Find by MRM Product lon 8 Best Name - RT-® ID Source  Score &
3 Codeine | Cpd 3: Codeine|  3002| 2292 124615 0053] 467099 | Acq| ForTox_TestMix_DMRM.d| I “10‘ 2061‘(: ‘Npraznhm StE‘ Aq‘ WO‘
3 Hydrocodone, Cpd: Hydrocodone| 3002 2291 298378 0054| 1126782 Tca| ForTex_TestMix_DMRM.d|
@ 5| 5 MDM/ 1941] 2535 652621 0061] 2802515 Acq| ForTox_TestMix_DMRMd|
@ 6 Methamphetamine Cpd 6: Methamphetamine|  150.1] 2533 755551 0061] 3207868 Acq| ForTox_TestMix_DMRMd |
7| Phentermine Cpd 7: Phentermine|  150.1] 2533 782410 0061] 3265277 | Acq| ForTox_TestMix_DMRM.d |
8| Benzoylecgonine Cpd 8: Benzoylecgonine|  290.1| 3.042| 1050164 0055 3905929 | Acq| ForTox_TestMix_DMRM.d|
9| PCP Phencyclidine Cpd 9: PCP Phencyclidine| 2442| 4.224 858617 0062 3730595 Acq| ForTox_TestMix_DMRM.d|
70 Trazedone. Cod 10 Trazodone| 3722|4464 1060323 0064 4814769 Aea| ForTox _Teathix_DWRIG
1] Carisoprodol Cpd 11: Carisoprodol | 2612 6.313] 458927 0058 1775944 Acq| ForTox_TestMix_DMRM.d |
Cpd 12 Alprazolom 3031 6. 51 006 10278 = thox_DVRM 4
13 Diazepam Cpd 13: Diazepam|  285.1| 7.233] 201469 0058] 791000 Acq| ForTox_TestMix_DMRM.d|
,
x . x
$ 1 Q B/[5] el [w]e =
LD %104 | Cpd 12 Alprazolam: +ESI MRM (5.312-6.630 min, 52 Scans) Frag=156.0V (3091000 > =) ForTox_Testhix_ | | +MRM (63126650 mn) (309.1000 >~
- T = o = it = A
2¢. »1 25543 [100
3
22
21
2
19
18
17
16
15.
14
13
12
0
1
0.
08
07
0s
05
04
03
02
o1
6k 67 &’ 6 6B &9 25 20 25 20 25 20 25 20 25 20 2 20 45 20 25 2
Counts vs. rge (n'z)
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Creating a Triggered MRM Method

Creating a Triggered MRM Method

Trigger Entrance

Trigger Delay

Trigger Window

48

In this section, you create a Triggered MRM (tMRM) method from a Dynamic
MRM (dMRM) method.

During method development, the trigger parameters Threshold, Trigger
Entrance Delay, Trigger Delay and Trigger Window are first created in the
method for standards in solvent. These trigger parameters need to be checked
again when standards are diluted in a complex sample matrix due to possible
signal/noise differences between compounds in solvent and in matrix.

Triggering parameters and their function

Use this parameter to shift the acquisition of secondary ions towards apex of
peak. When the signal for the designated primary MRM transitions cross the
triggering Threshold, the Trigger Entrance Delay postpones triggering for a
user-defined number of cycles, which moves the acquisition of secondary MRM
transitions closer to the apex of the peak.

Use this parameter to spread acquisition of secondary ion across the peak.
Once the triggering Threshold is met, the trigger delay defines the number of
cycles to skip between triggers, which spreads the acquisition of secondary
MRM transitions across a peak. This function can be combined with the
Trigger Entrance Delay function.

Use this parameter to confine the activation of all triggering functions to a
user-defined window around the expected retention time for a particular
peak. This function increases triggering specificity based on the target
compounds and known retention times for a particular tMRM method.
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Creating a Triggered MRM Method

Task 1. Create a tMIRM method from a dMRM method

If you have a dMRM method, you can change it to a tMRM method.

Steps

Detailed Instructions

Comments

1 In the Data Acquisition program,
you open the dMRM method:
ForTox_TestMix_DMRM.m
You can open the method that you
created or the example method.

2 Change the method to a tMRM
method and start to import the
secondary transitions from the
Database Browser.

b

Switch to the Data Acquisition
program.

Open the ForTox_TestMix_DMRM.m
method.

In the Method Editor window, click the
QQQ > Acquisition tab.

Mark the Triggered check box under
Triggered MRM.

Click No in the Set Default Triggers
message box.

Manually mark the Triggers shown in
the “Primary and Secondary
Transitions for Triggered MRM" on
page 74.

Type 3 for Repeats.

Right-click the Scan Segments table
and click Import from Database
Browser. The Database Browser
opens.

.

.

An example
ForTox_TestMix_DMRM.m method
is included on the Support disk.

The Scan segments table always
has to have at least one row.

The triggering information is
loaded from the Database Browser
even if the Triggered check box is
clear.

Set Default Triggers

QW =5 the defaut rigger?

Do you want to select the highest m/z product ion in each compound

Yes No
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Steps Detailed Instructions Comments
Acquisition | Source | Chromatogram | Instrument | Disgnostics
Sran segments
Compound Precursor. | MS1 | Product M52 Ret Time Dekta Ret Collision | Cell Acceleratar Trigger Trigger Trigger
Toum | Compound Name 7 |15TD7| ™52 B = Ras | Pimaty | Tiigger | Thieshald | "7 I T Fragmentor | g7 iy Polaty | cueo | Doy | Window
Alprazolam r 3091 |Unit 281.1 | Unit v 2 8746 645 1 156 40 4 |Positive o 1] 0s
Alprazolam r 3091 |Urit 205.1 | Unit v 645 1 156 48 4 |Pasitive
Benzoylecgonine r 2301 |Unit 188 | Unit v 2 119719 3 1 123 1B 3|Positive a a 0s
Benzoylecgonine r 25007 [Unit T7 [Unit v r 3 1 123 &0 3|Positive
Carizopradal r 261.2|Urit 1761 | Unit v 2 53783 B3 1 5 0 4 |Pasitive a a 0s
Carisoprodol r 261.2|Unit 55.2|Unit v r B3 1 a8 28 4|Positive
Codeine r 3002 |Unit 165.1 | Unit v r 215 1 166 40 4|Positive
Codeine r 3002 | Unit 128.1 | Unit v 2 13740 216 1 186 B0 4 |Positive a a 0s
Diazepam r 2851 |Unit 1931 | Unit v r 72 1 166 2 4 |Positive
Diazepam r 2851 |Urit 154.1 | Unit v 2 21753 72 1 166 24 4 |Pasitive a a 05
Hydiocodone r 3002 | Unit 194.1 | Unit v 2 3\313 23 1 181 28 4 |Positive a a 0s
Hydiocodane r 3002 |Unit 1F.1 | Unit v r 23 1 161 40 4|Positive
Hydromarphaone: r 286.2|Urit 185|Unit v 2 26813 182 1 161 32 4 |Pasitive a a 0s
Hydromorphone: r 286.2 | Unit 157 |Unit v r 182 1 181 50 4|Positive
MDMA Methplendiosy| T 194.1 [Unit 1631 | Unit v g 75321 2.54 1 a0 ) 4|Positive a 0 05
Dynamic MAM Parameters Triggered MRM
Cycle Time  [500 ms v Triggered Repeats |3
3 Openthe a In the Database Browser, click File > If the transitions in the example
ForTox_TestMix_TriggeredMIRM _ Open Database. method do not match the transitions
B0601 database in the Database b Select the in the database, use the transitions in

Browser. ForTox_TestMix_TriggeredMRM_B06 the database.
01 database in the
MassHunter\databases folder.
¢ Click OK.

Browse For Folder =

Select Optimizer database folder

4 |, MassHunter o

> | appstore

| Bootpefg
> || ChemicalDataDictionary ‘

=

| cenfiguration
> | damethods
> J} Data
4| | Databases
| ForTox_TestMix_TriggeredMRIM_BOGOL
ForTox_TriggeredMRM_BO60L
| Optimizer
> |l Examples
. FileMessaging
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Steps

Detailed Instructions

Comments

4 Select secondary transitions.

Click Abundance under Rank
transitions by.

Click the Secondary transitions
option under Select Transitions.
Click the Compound Name column
header to sort the compounds by
Compound Name.

Mark the check boxes next to the
secondary transitions for each of the
compounds in the dMRM method. See
“Primary and Secondary Transitions
for Triggered MRM" on page 74.
Review the transitions in the table.
Clear the check box next to any
secondary transition that you do not
want to include.

The Alprazolam compound has two
primary transitions and five
secondary transitions.

You can also clear the Show All
Records check box. Then, you can
search for each compound in the
database by writing on separate
lines the full name or CAS number
of each compound in the Search
Text list, mark the Compound
Name or CAS check box, and then
click Search Filter.

Once you have the list of desired
compounds, click the Secondary
transitions button and then click
Select Transitions. All of the
secondary transitions for the
compounds in the table are
marked.
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Creating a Triggered MRM Method

Steps Detailed Instructions Comments
Database Browser == EeE =<
File Edit View
= W==W=- N=n
SearchiFilter | Import List
D e Search Compounds
; Search Text
Filter Compounds
¥ Enable Filters ) Select Columns <
[F] Project Name E
I~ Optimized Compounds [7] Compound Name
e T [ Fermula
I Date From [03/17/2013 =] To [os/4s2010 Ea| IN |5 e
I Group Name I™ Project Name [E Groups
™ Polarity Postive I~ Model [ cas
[E] Chemical Classes -
I Method

™ Match entire word for each string

Select Transitions

Set primary and trigger flags

Rank transitions by

5 Import secondary transitions to the
Data Acquisition program. Remove
any negative MRM transition for
any compounds with positive
MRM transitions.

 Selecttop |1 ranked transitions Setiop [I ranked transitions as primary & Abundance
 Primary transitions Select Transitions  Response Faclor
" Secondary transitions Set Primaries and Trigger
Compound Name Formula M/ Polarity Species Precuser | Product Frao cE cav Primary | Trigger *
AMprazolam CITHI3CING Positive 3091 138 156 &0 4 O & |
Alprazolam C17H13CING Positive 308.1 185 156 60 NG @]
||’ Mprazolam CI7H13CING Positive 309.1 205.1 156 48 4 0
Aprazolam C17H13CING Pasitive 9.1 219 156 40 4 | B
Mprazolam C17H13CING Positive 3081 240 156 40 4w 0
¥ T0: Mprazolam CITHIACIN Posiive 3081 2811 156 0 4 4
« . I ] »
c CiMasst Tax_TestMix_Triga 1_BOG0O (ReadOnly) ot v Sloc)
Do not mark the two Primary transitions.

Click the Add to Import List button.
Click the Import List tab.

Review the Import List table.

Select all negative MRM transitions
for any compounds with positive MRM
transition. Right-click the selection,
and then click Remove.

Click the Import button.

» The compound Alprazolam has five
secondary transitions.

* Only the transitions that you
marked are added to the Import
List.

« All transitions that have the same
Compound Name are part of the
same compound.

52
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Steps

Detailed Instructions

Comments

Qualifier and quantifier ions must have the same precursor, so one
compound cannot contain both negative and positive polarity
transitions. If you want to include both polarities for one compound
while you develop a method, you must rename the compounds in the
method to “compoundname_pos” and “compoundname_neg"”. When
the best polarity and transitions are found for a compound, remove from
the method all other transitions for the compound. Then remove “_pos”

7]

or “_neg” from the remaining compound name.

To ensure good signal/noise ratios for the secondary transitions, the
superfluous secondary transitions which are not required for
confirmation must be removed. Secondary transitions required for
confirmation should be as unique as possible to a particular analysis or
have intense ion peaks.

Database Browser [ofa ==
File Edit View
= W==M=- W=
SearchiFilter | Import List
Compound Name Formula Ml Polarity Species  Precursor Product Frag CE Primary ~ Trigger = RT RT'window Abundance = *
» | Hlprazolzm CTTHTICHE Positive 3081 bl 55 5] ] [} Rl30]
‘Alprazolam CT7HT3CIN Positive 3091 138 156 &0 [&] [] 19023 =
Hiprazoiam Ci7HTACHE Fositive 3081 185 156 &0 (] [&] 11062
Alprazolzm CI7H13CING Positive 3091 219 156 4 @] B 6073 =
Aiprazolam C7HISCINE Fositive 3081 340 156 i (@] ] 35067
Carisoprodol C12H24N204 Positive %12 412 75 60 B B 960
Carisoprodol Ci2H2aN264 Positive 2132 621 75 18 (@] B 8375
Carisoprodol CiaH2EN304 Fositive 313 632 75 i (] ] 1302
Carisoprodol C12H24N204 Positive %12 971 75 12 @] ] 7605
Carisoprodol Cl2H2EN204 Fositive 2812 1151 75 g [&] ] 2318
Carisoprodol C12H24N204 Positive %12 158.1 75 4 B B 5808
Carisoprodol Ci2H26N264 Positive 2812 2002 75 i (@] B 3208
Coteine CigHiNo3 Fositive 3003 52 166 55 (@] ] 3783
Codeine Ci2H21NO3 Positive 3002 1281 166 60 9895
Codeine C12H21NO3 Fositive 3002 411 166 52 [&] [] 5498
Codeine CigHziNg3 Fositive 3003 521 66 60 (] [&] 6658
Codeine CigH2ino3 Positive 3002 1831 166 56 (@] B 6822
Coteine CigHiNo3 Fositive 3003 A 166 i [&] (] 9301
Codeine C12H21ND3 Positive 3002 181.1 166 %* ] [l 3197 <
“ *
Import Close
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Steps

Detailed Instructions

Comments

6 Review the secondary transitions
in the Data Acquisition program.

b

In the Acquisition tab, sort the table
by the Compound Name.

Review the primary and secondary
transitions for each compound.

If a red box appears in the Scan
segments table, you click the Apply
button in the toolbar. If the red box
does not clear, the value is not
valid.

Acquisition I Source | Chromatogram | instrument | Diagnosties
Scan segments
ED&"";”U‘;”E' Compound Name: # |15707 Frecursar < 81 Froducl o M52 gy | Tiigoer | Threshold HE[IWTH‘H"E Peta Ret Fragmentor %?J':‘g”y” EE“ﬁ;f:;T‘” Polaiy | (TMo2er TD”SEj' el E‘
yi [ - 03 |Unit A |Unk | o [Ci 5000 6.45 i [E3 i [Positve F] 7 [E]
elpiazolam T 3037 [Uni 251|Unt | W T 5.45 T 156 8 +|Posiive
blprazolam r 3091 |Unit 20(unt | = 15 [ #[Pasitve
elpiazolam r 3097 |Uni EE S E 168 [ +|Posiive
blprazolam r 3091 [Uni eS|t | T = 156 60 +|Posiive
elpiazolam O 30971 [Uni E S O 168 80 +|Posiive
blprazolam r 3091 [Uni junt | T = 156 50 4|Posiive
Benzoylecgarine r 2301 |Unit TEB[Unt | G 25000 3 [ 123 16 3|Posiive B 1 [H]
Benzoplecgarine r 2901 [Unit Wt | W r 3 [ 123 50 3|Posiive
r 2901 |Unit EEEE 0 123 % 3[Pastive
Benzoylecgarine r 2301 [Uni S E 123 32 3|Posiive
Benzoplecaanine r 2901 [Uni 05[une | T = 123 2 3|Posiive
Benzoylecgarine r 2301 [Unit Bi|nk | [ E 123 32 3|Posiive
Benzoylecaanine r 2301 [Uni sijunt | = 123 i 3|Posiive
Benzoylecgarine B 2301 |Unit 821|nt | [ O 123 32 3|Posiive =
Dynaric MRM Parameters Tiiggered MM
CockTime [500  ms ¥ Triggered Repeats [3

7 Enter the Trigger Entrance Delay,
Trigger Delay and Trigger Window
values.

b

Sort the table by the Trigger column.
For each Trigger transition, type 2 for
the Trigger Entrance.

For each Trigger transition, type 1 for
the Trigger Delay.

For each Trigger transition, type 0.2 for
the Trigger Window.

For each Trigger transition, type the
threshold from “Primary and
Secondary Transitions for Triggered
MRM" on page 74.

See the QQQ Concepts guide or the
online Help for more information on
these values.

The trigger Threshold values are
brought over automatically from the
Database Browser if the Trigger
MRM Threshold column has a
value. This column is not visible by
default in the Database Browser.
In the MRM Update Options dialog
box, you can also select to update
the Trigger Threshold from the
MassHunter QQQ data file or Quant
report folder. See “Task 3. Create a
dMRM method using Update
dMRM" on page 38.

You can also enter the Threshold
directly.
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Steps Detailed Instructions Comments
Acquisition ] Source | Chromatogram | instrument | Diagnostics

Gean sements

Comeeund | Compund Hana 15707 P | MO1 | Pedit | M52 g 1| T AT OS2 Rt Fgnapiy Collion Ol gy || Troge | Tiger | Trger |
Tiszadone - 372.2|unt it | ] [E3 50 +|Postive

i [ i 01| Uri O | ] 50| | '5_45'4 7 [E3 [ [Poiitve H i [H]
Benzoylesgonine F 250 Uit ToE[Une | v 5000 3 7 23 18 3[Postive B i [F]
Caisaprodal r 261.2| Unit 761U | v EmlEE [ 5 B 4|Posiive B [ [H]
Codeine r 300.2]Unt Bt | G 5000 | 215 T 188 El +|Postve 2 1 02
Diszzpam | 2651 Ut 5 |unk | v o] | 7z [ [E3 2 4|Posiive z 1 02
Hydrocodsne B 300.2[ Uit ENE G o000[ | 23 [ [El 2 +[Postive 2 1 02
Hycromorphone = 206.2| Ut T8t | W v Jooo0| | 182 [ 161 2 +|Postive B 1 02
MDA Methylendionn| 1347 |Uni |k | @ [ 25000] | 254 T &0 B +|Posiive 2 1 [H]
Methamphelaming N 1501 Ut Stjnt | v Tooo00| | 258 1 % I +|Postive 2 1 02
Marphing r 2862 Unit B v Il ED [ 141 % 4|Posiive B [ [H]
FCP Phencydlidne | 2842 |Uni ®2nt | v [ soooa| | a2 1 % 8 +|Postive 2 1 02
Phertamine N 1501 | Unit 9 | W v o] | za [ 5 0 3|Posiive B [ [H]
Trazodone ] 22| Unt BN |t | G s000[ | 45 [ [E3 2 +[Postive 2 1 02

Dynaric MAM Parameters Tiiagered MAM

Cycle Time  [500 ms [ Triggered Repeats [3

8 In the Data Acquisition program, a Click the Method > Save Method As

Save the method to a new method command.
name, b Type iiiForTox_TestMix_TMRM.m.
iiiForTox_TestMix_TMRM.m, ¢ Click the Save button.

where iii are your initials.
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Steps

Detailed Instructions

Comments

9 Review the method in the Dynamic
MRM Viewer dialog box.

a Right-click the Scan segments table
and click Edit DMRM Method. The
Dynamic MRM Viewer dialog box is
opened.

b Switch between the Primaries only

button and the All transitions button

if the Dynamic MRM Statistics
information is not updating.

Inspect the Dynamic MRM
Statistics in the upper right corner.
You can modify the Cycle time and
see how the Average Dwell Time
is changed. If the Average Dwell
Time is less than 5 ms, and
especially if it is less than 3 ms,
then signal-to-noise is poor.

A Dwell Time of 8 ms or higher per
transition is fine.

When you click All transitions, the
Maximum Concurrent MRMs
value indicates a warning. The
Maximum Concurrent MRMs
value is set to a value which is
higher than the default Max
concurrent MRMs shown under
Split Method. However, if you look
at the Dwell Time when you look
at Primaries only, the times are all
much higher than 8 ms, so this
method does not need to be
changed.

If the Dwell was lower than 5 ms,
then you can change the Cycle
time to a larger value to increase
the Dwell time.

If you click Primaries only, the
dwell times are all much higher
than 8 ms.
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Task 1. Create a tMIRM method from a dMRBRM method

Steps

Detailed Instructions

Comments

Compound: [[A) [ |

==
Compound Group: [(Al) -] zl El Totsl MRMs 13

Compoun
4 Group

¥ Compound Name ¥ Pregursor

Hydromorpho

Hydromorpho
romorphe

Hycromorphone

Hydromorpho

Hydromarpho

MDMA Methylendicxy

MDMA M

MDMA

MDMA M

MDMA M

MDMA M

MDMA M

Methamphetamine
Methamphetarmine
Methamphetamine
Methamphetarmine
Methamphetamine
Methamphetamine
Methamphetamine

The image to the left shows All
transitions. If all of the

]| secondary ions are acquired at

the same time, then the
Minimum Dwell time is 5.12 ms.
However, in the image below,
the Primaries only option is
clicked. The Minimum Dwell
Time is 38.17 ms.

Dynamic MRM Sististics
o A = | [ Mimimum Concurrent MRNS 3

¥ Trigger ¥ Threshold cay | feaee [ VRN 53
Wirimom Dl Time. Ei2ms
Time. G me.
Wirirum Cycle Time 3800

Parameters
Cycletime 500 ms
ey
C Primariesonly @ All ransitons
I Review Todls

I Override RT window [T min
[ Check minimum data pis |4 pis
Spiit Method
I Split method
Split
Spiitby:  [Max Concurert MRME v
Mumber of methods  [2
Max concurrent MRMs[10 |
Min dwel time 2
Split Method: -

Flottype [Concurent MRNs K|

Concurrent MRS
csB8583

H_Y_Y_Y_H_\
e e s o

06 08 1 12 14 15 18

32 34 36 38 £ 42 44 46 48 5 52 54 56 58 6 62 64 66 68 7 72 74 75 78 & 82

Retention Time (min)

Add Compounds. Save Split Methods.

Reset Default Close

7 Dyramic MRM Viewer

Compound: [{A1) & &  Compound Group: [t -l sl &

Dynamic MRM Statistics

Compound p  Compound Precursor  Product RT  Fima
RN g Ay ke T2 7 Trigger ¥ Threshold  Frag

Hycromorphone.
Hydromorphone
Hydromorphane
Hycromorphone

Total MRMs %
v P |~ | [Vinmem Concurent iRHa 2
Dvell Maxioun Corcuren MRS |12
Minimum Dwell Time 38 17ms |
Trescmom Dwel Trme. M
Minimum Cycle Time 66.00ms

[—
Parameters

Cycletime

Caleulations include:
& Primaries only Al transitions

I Review Tools

I Override RTwindow ~ [1 min

¥ Check minimum datapts 6 pis

‘Spiit Method

I~ Split method

Spltty:  [Max Concurert WRMs 7]
Number of methods 2
Macconcurrent MRMs [0
Min dwell time |

SplitMethod:| ¥]

10900 ~

Plottype [Concument MRMs =] IV Select transitions on Click

b B ol

ﬂ_l_l_rtj

o
8
6
M I
2
o

06 08 1 12 14 16 18 22 24 26 28 92 3% 36 38 4 42 44 £6 48 ©

B2 54 55 58 6 62 64 66 68 , 72 74 76 78 & 82

Retention Time (min)
Add Compounds... | Save SplitMethods.

Reset Defauit Close
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Steps

Detailed Instructions Comments

10 Adjust the cycle time.

a See step 9 on page 56 for details. » The cycle time can be optimized
for each analysis. The default cycle
time is 500 ms. For methods that
contain more than 15 compounds,
the cycle time usually needs to be
at least 500 ms. Use the Dynamic
MRM Viewer to see what the
Minimum Dwell Time is and
increase the cycle time so that the
Minimum Dwell Time is at least 8.

58
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Task 2. Acquire tMRM data and inspect data in Qualitative Analysis

After you acquire the tMRM data file, you examine the data file in the
Qualitative Analysis program to verify that all of the Primary and Secondary
transitions were acquired.

Steps Detailed Instructions Comments

Do this step if you want to acquire a If necessary, click View > Worklistto < The Worklist window is tabbed
data with the Checkout Mix. display the Worklist window. with the Method Editor window by
Otherwise, continue at step 2. b Click Worklist > Worklist Run default. Click the Worklist tab to

1 Acquire data.
* Set up a one-line worklist with
the method you just created. c
* Name the data file

ForTox_TestMix_TMRM.d. d
* Designate a directory path to

hold your data files and e

method.

Parameters. Verify that the
parameters are set properly. Click OK.
Click Worklist > Add Multiple
Samples.

Type ForTox_ TestMix_TMRM.d
as the data file name

Select ForTox_TestMix_TMRM.m as
the method name.

Click the Sample Position tab.

Select the Autosampler, Well-plate or
Vial Tray.

In the graphic, select a single position.
Click OK.

In the Worklist window, mark the
check box to the left of the sample.
Click the Start Worklist Run icon in
the main toolbar, the Run Worklist
icon in the Worklist toolbar or click the
Worklist > Run command.

show the Worklist window.

This step is optional because you
can perform the next step with an
example data file that comes with
the program. If you prefer, you can
create your own data file as
described in this step.

See also “To run the Checkout Test
Mix" on page 11.
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Steps Detailed Instructions Comments

2 Find compounds using the Find a Start the Qualitative Analysis program. < If the Find by MRM section is not

Compound by MRM algorithm. b Click File > Open Data File. available, you need to modify the
* Open the data file The system displays the “Open Data options available in the User
ForTox_TestMix_TMRM.d. File” dialog box Interface Configuration dialog box.
¢ Select ForTox_TestMix_TMRM.d, and You click Configuration > User
click Open. Interface Configuration. Then, you
d Click Method > Method Explorer or mark the Unit Mass check box and
View > Method Explorer. the MS/MS (QQQ, Q-TOF) check
The system displays the Method box, and click OK.
Explorer window. * The peaks in the TIC have a jagged
e In the Find Compounds section, click appearance due to the triggering.
Find by MRM. This is the expected appearance.
f Inthe Method Editor window, click the When the secondary transitions
Group transitions by compound name are acquired, the abundance in the
option. TIC is increased immediately.
g Click the Peak area option for Detect + You can also copy the example
most abundant peak by. tMRM data file from the Support

Disc in the Example Data folder.

i /A Chromatogram Results x i [ Method Editor: Find Compounds by MRM x
Hr TS :\Q@w\@m‘\g e 1 .|g__g_[tf\%%§5;g|a Minutes - i (») Find Compounds by MRM = | (f | ¥+ 0 | Methodltems » | (2 (g
X108 [+ESI TIC MRM CF=0.000 DF=0.000 (** -> =) ForTox_Testhix_TMRM.& Optons | intagretor [ Peak Fiters [ Signalo Noise | Peak Specinm | Resuts

4 ! Find compound seftings
7) Treat each transition as separate compound
2 M ISingle precursor ion and product ion values]

141618 2 22242628 3 32343638 4 42444648 5 52545658 6 62646668 7 72 74 76
Counts vs. Acquisition Time (min)

Compound results

Detect most abundant peak by

©) Peak area Peak height

h Click Find > Find Compounds by
MRM.
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Steps

Detailed Instructions

Comments

3 Review the results of the Find
Compounds by MRM algorithm.

* Make sure that the primary ions

are found for each compound.

b

Close the Method Explorer and
Method Editor windows.

Click the Compound Details View
button.

Close the Compound MS Spectrum
Results window.

In the Compound Chromatogram
Results window, click the Overlaid

mode button and the Show Legend in

Overlaid mode button.

In the Compound Fragment Spectrum

Results window, click the Spectrum
Peak List button.

Review each compound. Verify that
the primaries and secondaries for
each compound were found.

Select Cpd 12. You click this
compound in the Compound List.

In the Compound Fragment Spectrum

Results window, verify that these
transition are all found:

* 309.1 -> 111 (Secondary)

* 309.1 -> 138 (Secondary)

* 309.1 -> 165 (Secondary)

* 309.1 ->205.1 (Primary)

¢ 309.1->219 (Secondary)

e 309.1 -> 240 (Secondary)

¢ 309.1 -> 281.1 (Primary)

You can also print a Compound
Report to review results. You click
File > Print > Compound Report.
The Compound Report sorts the
compounds by retention time.

If you are using the Navigator
View, then in the Data Navigator
window, the primary transitions are
labeled MRM and the secondary
transitions are labeled tVIRM.

If you are using the Compound
Details View, then in the legend in
the Compound Chromatogram
Results window, the primary
transitions are labeled MRM, and
the secondary transitions are
labeled tMRM.

The Retention Times of the
isomers will not be resolved until
“Task 3. Create a Reference Library
in the Quantitative Analysis
program” on page 63.

In the MS Peaks One table, you
check the abundance for each
Primary and Secondary transition.
In the Chromatogram Results
window, you can click the Walk
Chromatogram tool to review each
of the spectra across a peak. You
can determine when the
Secondaries are acquired.

In the Compound Chromatogram
Results window, you can see lines
which indicate the abundances for
each Secondary transition.
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hod

Steps

Detailed Instructions

Comments

Continue checking each compound to
verify that the Primary and Secondary
transitions were acquired. See
“Primary and Secondary Transitions
for Triggered MRM" on page 74 for a

In the Compound Fragment
Spectrum Results table, you can
check the abundance for each
Primary and Secondary.

If you are using the Navigator

View, then in the Chromatogram
Results window, you can click the
Walk Chromatogram tool to
review each of the spectra across a
peak. You can determine when the
Secondaries are acquired.

list of the transitions to verify.

Agilent MassHunter Qualitative Analysis B.06.00 - Default.m =R R ==
i File Edit View Find ldentify Method Wizrds Configuration Tools Help
B bW ES M- B @A @\ e le oy & | [8 Navigator View Compound Details View
G Compound List ||} 2 Compound |dentification Results: Cpd 12: Alprazolam x
: {1 Automatically Show Columns | 1] S 52 63 G | @ & [[m]) 7] ¢ ¢ [t Automatically Show Columns | 4] S ¢ 6 52| @ & [[ax]
Cpd ¥R Name ¥ Label T4 mz T+ miz(prod) ¥4 P D Techniques Applied 4
1 Morphine Cpd 1: Morphine| 2862 153 =gk
E Hydromerghene Cpd 2 Hydromerphone | 266.2 i) Best = = Formula® miz/ 5 Mass & Mass (Tgt) & Diff (pom) &
3 Codeine Cpd 3: Codeine| 3002 1281 - | | ; i -
|# | Mprazolam| | | |
4 Hydrocodone Cpd & F 3002 199.1
5| MOMA ine| Cpd 5: MDMA 1941 1621
B Wethamphetamine Cpd &: Methamphetamine|  150.1 911
7 Phentermine Cpd 7. Phentermine| 1501 91
B Eenzoylecgonine Cpd &: Benzoylecgonine|  290.1 168
3 PCP Phencyclidine Cpd 9. PCP Phencyclidine| 2442 862
10 Trazodone Cpd 10: Trazodone| 3722 176.1
1 Carisapradal Cpd 11: Carisoprodol | 261.2 176.1
I 12 Alprazolam Cpd 12: Alprazolam  309.1 2051
13 Diszepam Cpd 13: Diszepam|  285.1 1921
» 4| m ]
x || Gic x

2 %] % % B = I =N 3 1 N Py | = e AR T

264 x10% [Cpd 12: Alprazolam: +ES| MRM (644 | | + MM (4445485 mn) B09000> |
24 Pesk € mz & Abund & Abund & Max Abund
224 45 2051000 [T 11 327851 P47 331851
24 4. 2 138 TAT4 18 77474
184 35 3 165 208839 485 208899
9] The dark lines show when the secondary transitions are ;|12 =22
121 acquired. The positions of these dark lines are dependent > |
14 . . - .
o upon the Trigger Entrance, Trigger Delay, and Trigger
o Window that you set in the acquisition method. You
22 change these values to optimize the time at which the
soos e s e 65 csecondary transitions are acquired. ;
ounts vs. Acquisition Time (mi, M e e
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Creating a Triggered MRM Method

Task 3. Create a Reference Library in the Quantitative Analysis program

Steps

Detailed Instructions Comments

1 Start the Quantitative Analysis
program.

2 Set up a batch and add the TMRM
data file.
* Add the data file
ForTox_TestMix_TMRM.d.

3 Set up the TMRM method.

+ Click the QQQ Quantitative Analysis
icon.

a Click File > New Batch.

b Navigate to the location of the TMIRM
data file.

¢ Type ForTox TestMix TMRM
for the Batch file name.

d Click Open.

e Click File > Add Samples.

f Select the ForTox_TestMix_TMRM.d

data file.

Select Cal as the Type.

Type 1 for the Level.

=«

BB Agilent MassHunter Quantitative Analysis - Renamed methods and files for QSG - ForTox TestMix TMRM.batch.bin
File Edit View Analyze Method Update Report Tools Help
O & I | 53 | 6= AnalyzeBatch ~| @ | Layout FF EY BB E [A Restore Default Layout
Batch Table
Sample: ] | ForTox_lppm Sample Type:| <All>

~ g v  Compound: [¢&]

Sample
D [¥]

Gl | [ForTax_tppm

Datz File [ Tvee [Level
| ForTax_TestMix_TMRM.d | Cal 1

Name I

Acq, Date Time
322013 11L16PM

a Click Method > New > New Method
from Acquired MRM Data.

b Select the ForTox_TestMix_TMRM.d
data file.

¢ Click Open.

d Right-click the Method Table window
and click Collapse All.

If you added more than one
sample, then you select one of the
calibration data files to create the
method.
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Steps Detailed Instructions Comments
Method Table
Time Segment: 4 | <All> ~| = | Compound: [@] - Reset Table View
Sample
Name DataFile | Type | Level | Aca. Method File | Aca. Date-Time
¥ | Forlew Testhin | Eories Testhic. | | I |
Quantifier
Name Ts Transition Scan Type
Alprazolam 1]309.1->281.1 MRM Target
1/290.1->168.0 MRM Target
Carisoprodel 26122176 R arget
Codeine 300.2 -> 165. R arget
iazepam 285.1->193. R arget
300.2 -> 199. R arget
y 286.2-> 185, R arget
DMA Methylen. 194.1-5 162, R arget
Methamphetami... 150.1->91.1 R arget
[ [ Morphine 286.2-> 1651 R arget
CP_Phencyclid 24423911 R arget
Phentermine 1] 150.1->91.0 MRM Target
Trazodone 1)3722-51761 MRM Target
4 Set the Concentration Setup. a Select Concentration Setup in the » Refer to the online Help in the
* Add calibration level 1 with a Method Setup Tasks section in the Quantitative Analysis program for
concentration of 1000. Method Tasks pane. additional help on these tasks.
b Select the first compound in the table.
¢ Right-click the compound row and
click New Calibration Level from the
shortcut menu.
d In the Level column, type 1. In the
Conc. column, type 1000.
e Right-click in the Level box and click
Copy Calibration Levels To.
f Click Select All. Click OK.
Methed Table - X
Time Segment: 4a | <All> ~ = | Compound: [@] Alprazolam +|[B] | ResetTable View
Sample =

Copy Calibration Levels To

HName | Data File | Type | Level | Acq. Method File | Acq. Dat
ForTox_TestMix_ | ForTax_TestMix_ | | | |

Select Compounds:

Quantifier Name
Hame [ 75 [ Transition Scan I Tupe [ u
{1 Alprazelam | 1]3091->2051 | MRM | Target | ngimi [om— -
Calibration Codeine
Level Conc. Response | Enable Diazepam 1
i oo | pro— i
Quantifier Hydromorphone: 1
Hame -] 18 Transition Scan Type ul [« i »
230.1-> 168, arget ngim
Cariscprodal 26125 176 arget ngimi Soect M Concal
Codeine 002> 128 arget ngim A
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Steps

Detailed Instructions

Comments

5 Change the calibration curve.

* Force the origin to be included.

a Select Calibration Curve Setup in the
Method Setup Tasks section in the
Method Tasks pane.

b Set the CF Origin to Force for each
compound.

¢ Right-click this value and click Fill
Down.

We only have one data file so we
need to include the origin.

The Fill Down command copies the
value of the current cell to all of the
other rows in the table.

Method Table

i TimeSegment: 4 <All> ~| = | Compound: @] Alprazolam ~/[®] | Reset Table View
Sample
Name DataFile | Type | Level [ Aca Method File | Acq. Date-Time
ForTox_TestMoc | ForTox_TesthMic_ | | | |

Quantifier
Name TS Transition Scan Type CF CF Origin CF Veight
» | Mlprazolam 309.1->205.1 arget near P lone
Carisoprodol 261.2->552 arget inear orce jone:
Codeine 300.2-> 198 arget near orce lone
Diazepam 2851 > 154, arget near orce lone
300.2-> 138 arget near orce lone
| Hydromerphone 286.2-> 172 arget near orce lone
[ | MDMA Methylen. 1941 -> 163 arget near orce lone.
150.1 > 91.1 arget near orce lone:
Morphine 2862 > 691 arget near orce lone
Phentermine 150.1->91.0 arget near orce lone
Trazodone 372.2->176.1 arget near orce lone
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Steps

Detailed Instructions

Comments

6
elution order is:

* Morphine

* Hydromorphone

» Codeine

* Hydrocodone

Resolve the isomers. The RT

*  MDMA/Methylendioxymetham-

phetamine
* Methamphetamine
» Phentermine
» Benzoylecgonine
» PCP/Phencyclidine
» Trazodone
+ Carisoprodol
» Alprazolam

Select Retention Time Setup in the
Method Setup Tasks section.

Verify the retention time order of the
isomers is the same as shown in the
figure below. Resolve any retention
time issues for the isomeric
compounds.

The Retention Time for Codeine,
Hydrocodone, and Phentermine
must be changed when using the
example data.

When using the example data, the
Retention Time for Codeine must
be changed to 2.150 minutes.
When using the example data, the
Retention Time for Hydrocodone
must be changed to 2.298 minutes.
When using the example data, the
Retention Time for Phentermine
must be changed to 2.920 minutes.

» Diazepam
[ Agilent MassHunter Quantitative Analysis - [New Method] [l o =]
: File Edit View Analyze Method Update Report Tools
i | Za(E AnalyzeBatch -| @ i Layout [ (=] Restore Default Layout
Method Tasks « X |Method Table - x
| Mew | Open Method [l Time segment 4= <ax ~| % | Compound: ] Codeine ~|[]| Reset Table View
| Method Setup Tasks [ Tsamete
£ MRM Compaund Setup Name DataFile | Type [ level [ AcaMethodFile | Aca DateTime
‘ . Retention Time Setup ‘ ForTex_TestMix.. | FerTox_Testhix.. | | | |
# ISTD Setup [Quanifier
3 Concentration Setup Name 18 [ Trnsion | Scan [ Type RT | LefiRT Delta | RightRT Delia | R Detta Units
Morphine | 1/2862-216530 | MRM | Target | 1636| 1.000| 1.000| Minutes
A Qualfir Selup Hydromerghone. 1]286.2->1850 | MRM Target 1.825 1,000 1.000| Minutes
3 Calibration Curve Setup ¥ Codeine 1 3002->1281 _ MRM Target 2150 1,000 1.000 Minutes
Hydrocodone 1[3002->1891 | MRM Target 2298 1.000 1.000 | Minutes
[ Globals Setup WMDMA Methylen. 1] 1941 > 163.1 MRM Target 2535 1.000 1.000] Minutes
e | 116015811 MRM Target 2535 1.000 1.000 Minutes
- 50.1->91.0 arget 2920 000 Minutes
& validate [ [ Ben 90.1-> 168.0 arget 045 000 Minutes
PCP_Phencyclid 442 > 862 arget 2237 000 Minutes
8 S Trazodone 7223176 arget 4485 000 Minutes
Saveds Carisoprodol 2812176 arget 311 000 Minutes
Alprazolam 309.1 -> 205. arget 452 000 Minutes
E3 Exit Dizzepam 285.1-> 193, arget 238 000 Minutes
Manual Setup Tasks
Compound Information - x

Outlier Setup Tasks

Advanced Tasks

2o t g =i @9 @6 (Al

AiL A B0 sk A pISA

+ MRM (3002 > 128.1) ForTox_TestMix_TMRMd 3002-> 1281, 3002 -> 1651 + MRM (2.147-2.188 min, 6 scans) (300.2 -> ) ForTox_TestMi
203 % %102 Ratio=153.0 £ %108 185.1
3 26 g 55 g
21 - 2754
22 ES 25
15 T ¢4 2254 1281 199.1
18 £ 35 24 -
14 2 a 1754
2 25 15
2 i
08 15 12?*
08 2147 min N
04. 1 0.751
02 05 05
0 0 025] 580 3002
02 5 | ‘

17 18 19 2 21 22 23 24 25 26 27

Acquisition Time (min)

17 18 18 2 21 22 23 24 25 26 27
Acquisition Time (min)

0- T
50 75 100 125 150 175 200 225 250 275 300
Mass-to-Charge (miz)

13 Compounds (13 total) 0 ISTD (0 total)
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Steps

Detailed Instructions

Comments

7 Review qualifier ratios

¢ Select Qualifier Setup in the Method
Setup Tasks section.

Right-click the Method Table and click
Expand All.

Click the Show/Hide Qualifiers button
in the toolbar in the Compound
Information window.

Click on each compound and verify
that the Rel. Resp. for each Qualifier
matches the value shown in the
Compound Information window in the
spectrum pane.

Click Method > Validate and fix any

The qualifier ratio shown in the Rel.
Resp. column was updated for
Codeine, Methamphetamine,
Phentermine.

In the example below, the qualifier
ratio for Codeine was changed
from 46.0 to 153.0.

errors.
[ Agilent MassHunter Quantitative Analysis - [New Method] =3 e ===
: File Edit View Analyze Method Update Report Tools Help
P 7 I Ga | GE AnalyzeBaich -| @ ! Layout: BE B3 BE [ [A] Restore Default Layout
Method Tasks < % |Method Table —_—
| New / Open Method | Timesegment ¢ <an- | = | Compound: (]| Codeine || Reset Table View
‘ Method Setup Tasks ‘ = =
£ MRM Compound Setup MName DataFile | Type [ Level [ Aca. Method File | Acq Date-Time B
i€, Retention Time Setup ForTax_TestMix.. | ForTax_TestMix.. | | | |
EZ 1STD Setup |Quantifier
3 Concentration Setup Name TS Transition Scan Type Precursor lon Product lon Uncertainty
Morphine 1(2862->1530 | MRM Target 2862 153.0| Relative 1
[ Qualiier Setup | (288271850 | MRM Target 2862 185.0] Relative =
3 Calibration Curve Setup £+{_| Codeine 130021281 | MRM Target 3002 126.1] Relative
[# Globals Setup Qualifier
[ Save J xit ‘ Precursor lon Froductlon | Transition Rel Resp. | Uncermsinty | Area Sum
2 [ 300.2| 165.1] 3002 -> 165.1 200] [
& Validate
Quantifier
i save Name s Transition Scan Type Frecursor lon Froduct lon Uncertainty
Save As 1300251851 | MRM Target 3002 199.1| Relative
MDMA Methylen. 1194151631 | MRM Target 194.1 163.1| Relative
E3 Bt I i 1] 150.1->911 MRM Target 150.1 91.1| Relative
P pP—— - Phentermine 11150 1->910 MRM Taraet 1501 9101 Relative
Compound Information - x
Outlier Setup Tasks - " - =
fale t A H U EAELIS LIS L L4 84 i
—_— [@letpziHY AEmE LiE AAhiBh
+ MRM (300.2 > 165.1) ForTex_TestMix_TMRM.d 3002-> 128.1 . 300.2 > 1€5.1
2 x1p4 2.147 min. & x102 Ratio=152.0
g 7 g 559
.
6 H
E
5 2 4]
2 354
4 2 4
3 254
24
2 154
1 g
054
0
054
17 18 18 2 21 22 23 24 25 26 27 17 18 18 2 21 22 23 24 25 28 27
Acqisition Time {min) Acquisition Time (min)
13 Compounds (13 total) 0 ISTD (0 total)
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Steps Detailed Instructions Comments
8 Set up the Reference Library. a Click Method > Setup Reference » Refer to the online Help in the
Library. Quantitative Analysis program for
b Click Obtain reference spectra from information on doing library
sample. searches using the reference
¢ Verify that Create reference library at library. You can also watch the
is set to the folder you wish to use. advanced video on
d Click OK. “Batch-at-a-Glance - TMIRM
e Click OK in the “Reference library was Library Reference Spectra”.

created” message.

Setup Reference Library (=23

(@ Obtain reference spectr from sample Agilent MassHunter Quantitative Analysis =

(©) Obtain reference specira from lookup library _
@R Reference ibrary was crested st
Lookup library: W' C\MassHunter\Data\ForTox\ForTox_TestMix TMRM.reflibrary.ml

C\MassHurter\Library\NIST08 L

Cresteeference ray ot
C:\MassHurter\Data\ForTox\ForTox_TestMs_TMRM reflibrary il

f Select Globals Setup in the Method
Setup Tasks section in the Method
Tasks pane.

g Verify that the Reference Library is set
to the Reference Library you just

created.
Method Table x|
i TimeSegment: 48 | <All> ~ = | Compound: [@] ~|[=] | Reset Table View
Sample | El
Name Dats File Type Level Acq Method File | Acq. Date-Time
™% ForTox_TestMix. ForTox Testic.

[Globals |
Ignore Peaks Not Found =] -
Non Reference Window 200,000

Non Reference Window Type Percent

Reference Library C:\\ForTox_Testhix_TMRM.reflibrary xml
Reference Pattem Library
Reference Window 80.000
Reference Window Type Percent

E(P.\ahve ISTN [l

b e

|« m, »

9 Save the method and apply it to a Click Method > Save As.
the batch. b Type Quant_ForTox_TMRM in
the File name.
Click Save.
Click Method > Exit.
e Click Yes to apply the method to the
batch.

2 0
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Steps

Detailed Instructions

Comments

10 Analyze the batch, review the
results, and save the batch.

11 Review the batch to resolve errors
or messages that are indicated in
the Batch Table.

Compound Information

In the Batch Table window, select Cal
as the Type.
Click Analyze > Analyze Batch.

¢ If the Compound Information window

is not open, click View > Compound
Information.

Click the Show/Hide Spectrum button.

Click File > Save Batch.

Resolve isomers.
Check qualifier ratios.
Resolve errors and messages

et pxind EEATEW L) S8ashspins

+MRM (286.2 -> 152.0) ForTox_TestMi_TMRM.
2 104 1.636 min

CH
55
5
45
4
25
3
25
2
15
1
05
0

+ MRM (1,636-1.689 min, & scans) (286.2-> =) ForTax_TestMix_TMRM.d
£ x10%7 Lib Match Score=100.0

g
S

-05.

124
1530

1850

2862

412 \
412 |

2161 hd

1850

12 13 14 15 16 17 18 19 2 21 22

Acquisition Time (min)

40 60 80 100 120 140 160 180 200 220 240 260 280 300
Mass-to-Charge (miz)

If an error is reported for a compound

qualifier ratio:

a Click Method > Edit.

b Click Update > Update Qualifier
Ratios.

¢ Select the compounds for update
and click OK.
Click Method > Exit.

e Click Yes to apply the method to
the batch.

f Check qualifier ratios.

g Resolve errors and messages.

h Click File > Save Batch.

The LibMatchScore is 100 because
you are comparing against the same
spectrum.

The matching algorithm applies
penalties when less than five peaks
are present in the spectrum:

75% (1 peak)

88% (2 peaks)

94% (3 peaks)

97% (4 peaks)
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Reference

Checkout Mix Content

The content of the Checkout Mix is listed here. In addition to standard MRM
parameters, the retention time and retention window settings are listed for
each compound. This allows longer dwell time, better signal stability, and
higher data quality compared to traditional MRM method.

Table1 LC/MS Forensic/Toxicology Checkout Test Mix (p/n 5190-0556)

#  Chemical Name/CAS # Concentration  Tolerance  Formula Mass
/ Units (+7-)
1 PCP/Phencyclidine/77-10-1 100.0 pg/mL 0.5% Cy7H25N 2431987
2 Methamphetamine/537-46-2 100.0 ug/mL 0.5% CygHq5N 149.12045
3 MDMA/Methylendioxymethampheta ~ 100.0 ug/mL 0.5% Cy1Hy5N0, 193.11028
mine/69610-10-2
4 Phentermine/122-09-8 100.0 yg/mL 0.5% CyoHq5N 149.12045
5 Benzoylecgonine/519-09-5 100.0 ug/mL 0.5% CygH1gNOy 289.32636
6 Alprazolam/28981-97-7 100.0 ug/mL 0.5% Cy7H12CINg 308.08287
7 Diazepam/439-14-5 100.0 ug/mL 0.5% C4gH12CIN,0 284.07164
8 Codeine/76-57-3 100.0 ug/mL 0.5% Cy7Hy1NO, 299.15214
9 Morphine/57-27-2 100.0 ug/mL 0.5% Cy7H1gNO3 285.33766
10 Hydrocodone/125-29-1 100.0 ug/mL 0.5% Cy7Hy1NO, 299.15214
11 Hydromorphone/466-99-9 100.0 ug/mL 0.5% Cy7H1gNO; 285.33766
12 Carisoprodol/78-44-4 100.0 ug/mL 0.5% CyoHy4N,04 260.32996
13 Trazodone/19794-93-5 100.0 ug/mL 0.5% C49H,,CINg0 371.15129
Acetonitrile Solvent CyH3N 41.05192
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Forensics and Toxicology LC Parameters

Name: HiP Sampler Model: G4226A
Auxiliary
Draw Speed 100.0 pL/min
Eject Speed 100.0 pL/min
Draw Position Offset 0.0 mm
Wait Time After Drawing 2.0s
Sample Flush Qut Factor 5.0
Vial/Well bottom sensing Yes
Injection
Injection Mode Injection with needle wash
Injection Volume 2.00 pL
Needle Wash
Needle Wash Location Flush Port
Wash Time 10.0s
High throughput
Automatic Delay Volume Reduction No
Overlapped Injection
Enable Overlapped Injection No
Valve Switching
Valve Movements o]
Valve Switch Time 1
Switch Time 1 Enabled No
Valve Switch Time 2
Switch Time 2 Enabled No
Valve Switch Time 3
Switch Time 3 Enabled No
Valve Switch Time 4
Switch Time 4 Enabled No
Stop Time
Stoptime Mode As pump/No limit
Post Time
Posttime Mode off

Figure 1 Parameters for the G4226A HiP Sampler (1290 LC)
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Name: Binary Pump Model: G4220A
Flow 0.400 mL/min
Use Solvent Types Yes
Stroke Mode Synchronized
Low Pressure Limit 0.00 bar
High Pressure Limit 1200.00 bar

Max. Flow Ramp Up
Max. Flow Ramp Down
Expected Mixer
Stroke A
Automatic Stroke Calculation A
Compress A
Compressibility Mode A
Compress| y A
Compress B

Compressibility Mode B

100.000 mL/min?
100.000 mL/min?
No check

Yes

Compressibility Value Set
45 10e-6/bar

Compressibility Value Set

Compress 75 10e-6/bar
Stop Time
Stoptime Mode Time set
Stoptime 9.00 min
Post Time
Posttime Mode Time set
Posttime 3.50 min
Timetable
Timetable
Time Function Parameter
1 ]0.50 min Change Solvent Composition | Solvent composition A: 95.00
% B:5.00 %
2 |1.50 min Change Solvent Composition |Solvent composition A: 70.00
% B:30.00 %
3 |5.50 min Change Solvent Composition |Seolvent composition A: 40.00
% B:60.00 %
4 |9.00 min Change Solvent Composition |Seolvent composition A: 5.00 %
B:95.00 %
Sclvent Composition
Channel Ch. 1 Solv. Name 1 Ch2 Solv. Name 2 Selected Used Percent
1 |A 100.0 % Water |5mM AF 0.01% | 100.0 % Water ch.1 Yes 95.00 %
V.03 FA V.03
2 |B 100.0 % 0.01% FA 100.0 % Ch. 1 Yes 5.00 %
Methanol V.03 Acetonitrile
V.03

Figure 2
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Name: Column Comp. Model: G1316C
Ready when front door open Yes
Left Temperature Control
Temperature Control Mode Temperature Set
Temperature 45.00°C
Enable Analysis Left Temperature
Enable Analysis Left Temperature On Yes
Enable Analysis Left Temperature Value 0.80°C
Right Temperature Control
Right temperature Control Mode Temperature Set
Right temperature 45.00°C
Enable Analysis Right Temperature
Enable Analysis Right Temperature On Yes
Enable Analysis Right Temperature Value 0.80 °C
Stop Time
Stoptime Mode As pump/injector
Post Time
Posttime Mode Off

Figure 3 Parameters for the G1316C Column Compartment
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Primary and Secondary Transitions for Triggered MRM

The Primary and Secondary transitions for the Forensics and Toxicology
Checkout Mix analytes and their chromatographic-dependent settings are
listed here. These values can differ from the values in the database. Retention
times can also vary, depending on the LC model and system configuration.

If the transitions in the example method do not match those in the database,
use the transitions in the database.

Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)

Alprazolam Y Y 5000 3091 Unit  281.1 Unit 156 40 4
Alprazolam Y 3091 Unit  205.1 Unit 156 48 4
Alprazolam 3091 Unit 240 Unit 156 40 4
Alprazolam 309.1 Unit 219 Unit 156 40 4
Alprazolam 309.1 Unit 165 Unit 156 60 4
Alprazolam 309.1 Unit 138 Unit 156 60 4
Alprazolam 309.1 Unit 111 Unit 156 60 4
Benzoylecgonine Y Y 25000  290.1 Unit 168 Unit 123 16 3
Benzoylecgonine Y 290.1 Unit 77 Unit 123 60 3
Benzoylecgonine 290.1 Unit 150 Unit 123 24 3
Benzoylecgonine 290.1 Unit 119 Unit 123 32 3
Benzoylecgonine 290.1 Unit 105 Unit 123 32 3
Benzoylecgonine 290.1 Unit 931  Unit 123 32 3
Benzoylecgonine 290.1 Unit 91 Unit 123 44 3
Benzoylecgonine 290.1 Unit 82.1 Unit 123 32 3
Benzoylecgonine 290.1 Unit 68.1  Unit 123 60 3
Benzoylecgonine 290.1 Unit  67.1 Unit 123 52 3
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Reference

Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)
Carisoprodol Y Y 25000 2612 Unit  176.1  Unit 75 0 4
Carisoprodol Y 261.2 Unit 55.2  Unit 75 28 4
Carisoprodol 261.2 Unit  200.2 Unit 75 4 4
Carisoprodol 261.2 Unit  158.1  Unit 75 4 4
Carisoprodol 261.2 Unit  115.1  Unit 75 8 4
Carisoprodol 261.2 Unit  97.1 Unit 75 12 4
Carisoprodol 261.2 Unit 69.2  Unit 75 20 4
Carisoprodol 261.2 Unit  62.1 Unit 75 16 4
Carisoprodol 261.2 Unit 412  Unit 75 60 4
Codeine Y Y 5000 300.2 Unit  128.1 Unit 166 60 4
Codeine Y 300.2 Unit 165.1  Unit 166 40 4
Codeine 300.2 Unit 183.1 Unit 166 28 4
Codeine 300.2 Unit 181.1 Unit 166 36 4
Codeine 300.2 Unit 1711  Unit 166 40 4
Codeine 300.2 Unit  153.1  Unit 166 56 4
Codeine 300.2 Unit 1521  Unit 166 60 4
Codeine 300.2 Unit 1411  Unit 166 52 4
Codeine 300.2 Unit 58 Unit 166 55 4
Diazepam Y Y 10000  285.1 Unit 1541  Unit 166 24 4
Diazepam Y 285.1 Unit  193.1  Unit 166 32 4
Diazepam 285.1 Unit  257.1 Unit 166 20 4
Diazepam 285.1 Unit 2411 Unit 166 36 4
Diazepam 285.1 Unit  228.1 Unit 166 20 4
Diazepam 285.1 Unit  222.1 Unit 166 24 4
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Reference

Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)
Diazepam 285.1 Unit  165.1  Unit 166 60 4
Diazepam 285.1 Unit  135.1 Unit 166 24 4
Diazepam 285.1 Unit  91.1 Unit 166 44 4
Hydrocodone Y Y 20000  300.2 Unit  199.1  Unit 161 28 4
Hydrocodone Y 300.2 Unit  171.1  Unit 161 40 4
Hydrocodone 300.2 Unit  183.1 Unit 161 28 4
Hydrocodone 300.2 Unit 181.1 Unit 161 36 4
Hydrocodone 300.2 Unit  165.1  Unit 161 48 4
Hydrocodone 300.2 Unit  153.1  Unit 161 52 4
Hydrocodone 300.2 Unit  141.1  Unit 161 52 4
Hydrocodone 300.2 Unit  128.1 Unit 161 60 4
Hydrocodone 300.2 Unit 55 Unit 161 56 4
Hydromorphone Y Y 10000 286.2 Unit 185 Unit 161 32 4
Hydromorphone Y 286.2 Unit 157 Unit 161 50 4
Hydromorphone 286.2 Unit  159.1  Unit 161 36 4
Hydromorphone 286.2 Unit 412  Unit 161 60 4
MDMA Methylendioxy- Y Y 25000 194.1 Unit 163.1  Unit 80 8 4

methamphetamine

MDMA Methylendioxy- Y 1941 Unit  105.1  Unit 80 24 4
methamphetamine

MDMA Methylendioxy- 1941 Unit 135 Unit 80 20 4
methamphetamine

MDMA Methylendioxy- 1941 Unit  133.1 Unit 80 16 4
methamphetamine

MDMA Methylendioxy- 194.1 Unit 103.1 Unit 80 36 4
methamphetamine
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Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)

MDMA Methylendioxy- 1941 Unit  79.1  Unit 80 36 4
methamphetamine

MDMA Methylendioxy- 194.1 Unit  77.1  Unit 80 52 4
methamphetamine

MDMA Methylendioxy- 1941 Unit  65.1 Unit 80 5 4
methamphetamine

MDMA Methylendioxy- 1941 Unit 58.2  Unit 80 12 4
methamphetamine

MDMA Methylendioxy- 1941 Unit 51.1  Unit 80 60 4
methamphetamine

Methamphetamine Y Y 100000 150.1 Unit 91.1  Unit 75 20 4
Methamphetamine Y 150.1 Unit  65.1 Unit 75 44 4
Methamphetamine 150.1 Unit  119.1  Unit 75 8 4
Methamphetamine 150.1 Unit  77.1 Unit 75 52 4
Methamphetamine 150.1 Unit  63.1 Unit 75 56 4
Methamphetamine 150.1 Unit 51.2  Unit 75 60 4
Methamphetamine 150.1 Unit 412  Unit 75 52 4
Methamphetamine 150.1 Unit 39.2  Unit 75 60 4
Morphine Y Y 5000 286.2 Unit 165 Unit 141 35 4
Morphine Y 286.2 Unit 153  Unit 141 45 4
Morphine 286.2 Unit  173.1  Unit 141 28 4
Morphine 286.2 Unit  159.1  Unit 141 28 4
Morphine 286.2 Unit  158.1  Unit 141 48 4
Morphine 286.2 Unit 1451  Unit 141 36 4
Morphine 286.2 Unit  133.1  Unit 141 40 4
Morphine 286.2 Unit 412  Unit 141 52 4
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Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)
PCP Phencyclidine Y Y 50000 2442 Unit 86.2  Unit 75 8 4
PCP Phencyclidine Y 2442 Unit 91.1  Unit 7% 36 4
PCP Phencyclidine 2442 Unit  159.1  Unit 75 8 4
PCP Phencyclidine 2442 Unit  117.1  Unit 75 28 4
PCP Phencyclidine 2442 Unit  115.1  Unit 75 60 4
PCP Phencyclidine 2442 Unit 81.1  Unit 75 16 4
PCP Phencyclidine 2442 Unit 69.2  Unit 7% 40 4
PCP Phencyclidine 2442 Unit 67.2  Unit 75 20 4
PCP Phencyclidine 2442 Unit 65.1  Unit 75 60 4
PCP Phencyclidine 2442 Unit 41.2  Unit 75 60 4
Phentermine Y Y 20000 150.1 Unit 91 Unit 75 20 3
Phentermine Y 150.1 Unit 65.1  Unit 75 48 3
Phentermine 150.1 Unit 133 Unit 75 8 3
Phentermine 150.1 Unit 105 Unit 75 16 3
Phentermine 150.1 Unit 77 Unit 75 48 3
Phentermine 150.1 Unit 63 Unit 75 60 3
Phentermine 150.1 Unit 51.1  Unit 75 60 3
Phentermine 150.1 Unit 411  Unit 75 52 3
Phentermine 150.1 Unit 391  Unit 75 60 3
Trazodone Y Y 50000 3722 Unit 176.1  Unit 156 24 4
Trazodone Y 372.2 Unit  148.1 Unit 156 36 4
Trazodone 372.2 Unit 1351 Unit 156 44 4
Trazodone 372.2 Unit  133.1  Unit 156 44 4
Trazodone 372.2 Unit 1211 Unit 156 56 4
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Reference

Table 2  Primary and secondary positive transitions for Forensics and Toxicology Checkout Mix analytes

Compound Name Prim Trig- Thresh- Prec MS1 Prod MS2 Ret Delta Frag CE CAV
ary? ger old lon Res lon Res Time RT
(min)  (min)
Trazodone 372.2 Unit 120.2 Unit 156 60 4
Trazodone 372.2 Unit  105.1  Unit 156 56 4
Trazodone 372.2 Unit 928  Unit 156 56 4
Trazodone 372.2 Unit  80.1 Unit 156 60 4
Trazodone 372.2 Unit  78.1 Unit 156 60 4
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