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Preface

The LCquan™ application is part of the Thermo Xcalibur™ mass spectrometry data system.
This tutorial provides step-by-step procedures to perform quantitative analysis with sample
data.

Contents

*  Accessing Documentation
* Special Notices
* Contacting Us
< To suggest changes to the documentation or to the Help

Complete a brief survey about this document by clicking the button below.
Thank you in advance for your help.

DOCUMENTATION
SURVEY |

Accessing Documentation

The LCquan application includes complete documentation. In addition to this guide, you can
also access the following documents as PDF files from the data system computer:

o Foundation Administrator Guide

» LCquan User Guide

< To view the product manuals

From the Microsoft™ Windows™ taskbar, choose Start > All Programs > Thermo
Xcalibur > Manuals > LCquan.
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% To view user documentation from the Thermo Fisher Scientific website
1. Go to thermofisher.com.

2. Click the Services & Support tab.

3. On the right, click Manuals & Protocols.

4. In the Refine Your Search box, search by the product name.

5. From the results list, click the title to open the document in your web browser, save it, or
print it.

To return to the document list, click the browser Back button.

Special Notices

Make sure you follow the special notices presented in this guide. Special notices appear in
boxes; those concerning safety or possible system damage also have corresponding caution
symbols.

IMPORTANT Highlights information necessary to prevent damage to software, loss of
data, or invalid test results; or might contain information that is critical for optimal

g P
performance of the system.

Note Highlights information of general interest.
Tip Highlights helpful information that can make a task easier.

Contacting Us

There are several ways to contact Thermo Fisher Scientific for the information you need. You
can use your smartphone to scan a QR code, which opens your email application or browser.

Contact us Customer Service and Sales Technical Support
(U.S.) 1 (800) 532-4752 (U.S.) 1 (800) 532-4752
":% (US.) 1 (561) 688-8731 (U.S.) 1 (561) 688-8736
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Contact us Customer Service and Sales Technical Support
us.Customer-support.analyze us.techsupport.analyze
@ @thermofisher.com @thermofisher.com

< To find global contact information or customize your request
1. Go to thermofisher.com.
2. Click Contact Us and then select the type of support you need.

3. At the prompt, type the product name.

4. Use the phone number or complete the online form.

% To find product support, knowledge bases, and resources

Go to thermofisher.com/us/en/home/technical-resources.

% To find product information

Go to thermofisher.com/us/en/home/brands/thermo-scientific.

Note To provide feedback for this document:
* Send an email message to Technical Publications (techpubs-lcms@thermofisher.com).

* Complete a survey at surveymonkey.com/s/PQMG6PG2.
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Tutorial Exercises

Introduction

Thermo Scientific

This tutorial contains a step-by-step procedure for performing quantitative analysis on the
example data set provided in the Xcalibur\QuanRoot\Example Study folder of your Xcalibur
data system.

Contents

Introduction

Exercise 1: Creating a New Study and Workbook
Exercise 2: Creating an Acquisition Sequence
Exercise 3: Exploring the Data

Exercise 4: Creating a Processing Method
Exercise 5: Creating a Processing Sequence

Exercise 6: Processing the Raw Data Files and Reviewing the Analytical
Results

Exercise 7: Generating a Custom Report

Saving the Workbook and Exiting the LCquan Application

The data used in this tutorial comes from the analysis performed on a mixture of drugs in the
applications laboratories at Thermo Fisher Scientific by using LC/MS/MS techniques in the
electrospray mode.

The three-drugs mixture contains paroxetine, nefazodone, and alprazolam as the target

compounds. In the example, deuterated alprazolam (alprazolam-d5) functions as an internal
standard (ISTD). The internal standard in the calibration standards has a concentration of
1.0 ng/ml. Calibration standards have levels with amounts of 25, 50, 75, 100, 250, 500, 750,
and 1000 pg/ml.
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1 Tutorial Exercises
Exercise 1: Creating a New Study and Workbook

Note

* To open a completed three-drugs study and workbook, choose Open an Existing
Workbook on the LCquan startup page, browse to ...\Xcalibur/QuanRoot/ Example
Study/3-drugs Workbook, and click OK.

* For a more complete description of LCquan features, refer to the LCquan User Guide.

Exercise 1: Creating a New Study and Workbook

When you start a new quantitative analysis project, the LCquan application creates a
hierarchical folder structure for the project on the hard drive, as shown in Figure 1.

Figure 1.  Folder structure for the LCquan application

E\_I Example Study
: El*_l Exarnple Workbook,
] E=ports

Use the Study folder, directly beneath the quantitation root in the file structure, to organize
one or more workbook folders. Each workbook folder corresponds to an individual
quantitative analysis project. The workbook folder contains the LCquan file (.Iqn), the
Instrument Method files (.meth), and the audit log files (.mdb). In addition, the workbook
folder contains the following folders: Exports, Imports, Rawfiles, and Temp.

To start the quantitative analysis of the three-drugs data, create a new study and workbook
before importing raw data files.

< To create the new study and workbook

1. Choose Start > All Programs > Thermo Xcalibur > LCquan to open the LCquan
application (see Figure 2).

From the LCquan startup dialog box, you can open the last used workbook, open an
existing workbook, or create a new workbook.

2 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 1: Creating a New Study and Workbook

Figure 2. L Cquan open workbook window

LCaquan™ 3.0

A New Era in Mass Specirometry

Thermo

SCIENTIFIC

Lasgt uzed workbook: C:N<caliburyduanP oot Example Studyh3-Diugs Workbook

Mozt recently uzed wWorkbook s
Open Last Uzed Workibook C:MeealiburtyDuanR oot W 3-Drugs Workbook!

Open an Existing Workbook

Creste & Mew Wiorkbook

Summary Info for:

Workbook files not found

[7] Open in Review Mode l Enit l l Help l

2. Ensure that the Open in Review Mode check box remains cleared (default).
3. Click Create a New Workbook.

The welcome page of the New Study or Workbook Wizard opens (see Figure 3).

Thermo Scientific LCquan Tutorial 3



1 Tutorial Exercises
Exercise 1: Creating a New Study and Workbook

Figure 3. Welcome page of the New Study or Workbook Wizard

New Study or Workbook Wizard (==

Welcome to the
New Study or Workbook Setup Wizard

This wizard helps you set up a new Study or Workboolk.

*You can initiglize a workbook by importing data from
another workbook or from legacy files.

<Back | Net> | [ Cancel | [ Hep |

4. Click Next, and then name the study and workbook folders, as follows (see Figure 4):
a. In the Study Name box, type Practice Study.
b. In the Workbook Name box, type 3-Drugs Workbook.

Figure 4. Create new study and workbook page

New Study or Workbook Wizard (2230
This wizard creates folders and imports data
Create a new study and workbook and optionally import data m

The Study Name and Workbook Mame will be used to create a disk folder that
contains all the workbook information in one place.

Study Mame:

Practice Study

Workbool Name:

3-Drugs Workbook| Erowse ..

C:WXealiburyQuanRoot ' Practice Study*.3-Drugs Workbook™,

[] Change Study Root Folder

[ <Back | MNet> | [ Cancel | [ Hep
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1 Tutorial Exercises
Exercise 1: Creating a New Study and Workbook

5. Click Next, and then select the raw data files to import into the new workbook, as follows
(see Figure 5):

a. Select the Import Rawfiles check box.
b. Click Browse.

Figure 5. Import raw data files page

New Study or Workbook Wizard (=25
This wizard creates folders and imports data
Create a new study and workbook and optionally import data ﬂ

Bxisting rawfiles can be copied into the new workbool:. They will be saved into the
new workbools Rawfiles folder.

Import rawfiles
File location: C:\¥caliburGuanRoot\Bxample Study'.. \Rawfiles',
File name Modified

MNumber of rawfiles selected forimport: 0

| <Back || Ned> | [ Cancel | [ Hep

c. In the Select Rawfile dialog box, browse to the Rawfiles folder:
...\Xcalibur\QuanRoot\Example Study\3-Drugs Workbook\Rawfiles

Figure 6 shows the content of the Rawfiles folder.

Figure 6. Select Rawfile dialog box

Select Rawfile (==
Look in: . Rawfiles - G ? ® '
D= [ APN_D01.RAW (L] APN_016. R
e b [EE] APN_002.RAW APN_017.RAW
Recent Places  [Lii] APM_003.RAW [EE] APN_018.RAW

(L] APN_004. RAW [lE) APN_019.RAW

[ | [z APN_005.RAW APN_020.RAW
[li] APN_006.RAW [EE] APN_021. RAW

Desktop
(B APN_007.RAW [EE] APN_022 RAW
e (L] APM_008.RAW [EE] APN_023.RAW
= [l APN_009.RAW APN_024.RAW
Libraries (1] APN_010.RAW [l APN_025.RAW

[ APN_011.RAW [EE] APN_026.RAW

E;,Ih! [ APN 012.RAW APN_027RAW
Computer [HAPN_013.RAW [H] APN_028.RAW
P (L] APN_014.RAW [l APN_029.RAW
Q [E APN_015.RAW [l APN_030.RAW
“ 4| I | +
Metwork

File name: *RAW -

Files of type: [Haw Files (*.raw) v] [ Cancel ]
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1 Tutorial Exercises
Exercise 1: Creating a New Study and Workbook

6

LCquan Tutorial

d. To select all 59 raw data files, select APN_001, press SHIFT, and select APN_59.

e. Click Open to accept your selection.

The wizard displays the selected raw data files, as shown in Figure 7.

Figure 7. Import rawfiles page

New Study or Workbook Wizard

Import rawfiles

This wizard creates folders and imports data
Create a new study and workbook and optionally import data

File location: C:\¥calibur'QuanRoot\Example Study1.. \Rawfiles®.

Existing rawfiles can be copied into the new workbook . They will be saved into the
new workbook's Rawfiles folder.

File name

[l APN_DD1 raw
[ APN_DDZ raw

(i) APN_DD3 raw
[GF ADK MNA e
«

Modified
1/12/2016 10:25:02 AM

1/12/2016 10:25:02 AM

141272016 10:25:02 AM
1/12/HE 1N-2R-007 8K

L

MNumber of rawfiles selected for impart: 30

=

<Back ||

Net> | | Cancel

J |

Help

Click Next.

Clear the Import Instrument Method, Acquisition Sequence and Processing

Parameters check box (see Figure 8).

Select either the Import from Existing Workbook or the Import Legacy Files option.

Thermo Scientific



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

Figure 8. Import data page

MNew Study or Workbook Wizard

Create a new study and workbook and optionally import data

This wizard creates folders and imports data

Should prior data be imported to initiglize the new workbook

[7] Import Instrument Method, Acquisition Sequence and Processing Parameters
Import from edsting workbook

Import legacy files

9. Click Next.
10. On the final New Study or Workbook Wizard page, click Finish.

The LCquan application creates the new study and workbook folders and imports the raw
data files into the Rawfiles folder.

After you create a new workbook, the LCquan application opens the Instrument Setup view.
Because the data already exists, go to “Exercise 2: Creating an Acquisition Sequence.”

Saving the Workbook and Exiting the LCquan Application

If you want to take a break, you can save your workbook and open it again when you are ready
to continue. For instructions about saving a workbook, see “Saving the Workbook and
Exiting the LCquan Application” on page 59.

Exercise 2: Creating an Acquisition Sequence

Thermo Scientific

The acquisition sequence contains the list of samples and defined settings that the LCquan
application uses to acquire data. The acquisition sequence can contain unknown samples,
calibration standard samples, quality control samples, or blank samples. Use the Acquisition
view to define an acquisition sequence, run individual samples and sequences, and monitor
real-time data acquisition.

This exercise uses a wizard to define an acquisition sequence for the quantitative analysis of
the three-drugs data.

LCquan Tutorial 1



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

Using the New Acquisition Sequence Wizard

< To define an acquisition sequence for the three-drugs example

1. In the navigation pane, click .

Because no acquisition sequence is defined in the workbook, the New Acquisition
Sequence Wizard opens (see Figure 9).

Tip If the New Acquisition Sequence Wizard does not appear, right-click the
sequence grid and choose New Acquisition Sequence Wizard.

Figure 9. Welcome page of the New Acquisition Sequence Wizard

MNew Acquisition Sequence Wizard @

Welcome to the
New Acquisition Sequence Wizard

This wizard helps you set up an Acguisition Sequence
and, if requested, a new Study Workbool

< Back [ Mead = ]l Cancel l’ Help l

2. Click Next, and on the next page ensure that the Create a New Workbook check box is
cleared (see Figure 10).

8 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

Figure 10. Create a new workbook page

MNew Acquisition Sequence Wizard

Wizard to develop a new acquisition sequence

After completing the wizard, you can manually edit the sequence

Select this option to create a new workbook for acguisition.

[ Create a New Workbook

[ <Back |[ Net> | [ Cancel | [ Hep |

3. Click Next, and on the next page ensure that the Base Acquisition on a Previously
Saved File check box is cleared (see Figure 11).

Figure 11. Acquisition sequence page

MNew Acquisition Sequence Wizard @
Wizard to develop a new acqguisition sequence
After completing the wizard, you can manually edit the sequence ﬂ

["|iBase acquisition on a previously saved file!

Acquisition Sequence:

<Back || Net> | [ Cancel | [ Hep
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1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

4. Click Next, and then specify the raw data file names (see Figure 12):
¢ Base file name: APN_

* Starting number: 1

Figure 12. Sample sequence name page

[

Mew Acquisition Sequence Wizard

Wizard to develop a new acquisition sequence

After completing the wizard, you can manually edit the sequence

Mames are generated for the samples by using a base name and appending a
numerical value that is incremented for each sample. The base name and starting

numerical value are entered here.

An example might be: Base file name = "TestSample", Starting number 100.
The first file name would be TestSample100, the next file name would be
TestSample 101 ...

Base file name: ISample]

Starting number: 1

<Back | MNe> | | Cancel | | Hep

5. Click Next.

The LCquan application appends a three-digit number (001-999) to the base file name so
that each sample in a sequence has a unique identification.

6. Specify the unknown sample information exactly as indicated in Figure 13.

10 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

Figure 13. Sample information page

I

MNew Acquisition Sequence Wizard

Wizard to develop a new acqguisition sequence

After completing the wizard, you can manually edit the sequence

Specify how many samples to create and what they will be named.

Mumber of Samples: 4

Injections per Sample: 1

Base Sample 1D: APM_

[ <Back | nNed> | [ cCancel | [ Hep

7. Click Next (see Figure 14).

The LCquan application generates sample IDs that uniquely identify the unknown
samples in the sequence by appending numerical values to a base sample ID.

Figure 14. Tray and vial information page

5

MNew Acquisition Sequence Wizard @

Wizard to develop a new acquisition sequence
After completing the wizard, you can manually edit the sequence ﬂ

Specify the vial posttions for each of the samples based on the
lype of autosampler tray in use.

N
Initial Vial Position: 1
Re-Use Vial Positions

Injection Volume obtained from Autosampler Method

10.00
.o

| <Back || Net> | | Cancel | | Hep

8. Leave the autosampler settings as they are.

Thermo Scientific LCquan Tutorial 11
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Exercise 2: Creating an Acquisition Sequence

12

LCquan Tutorial

9. Click Next, and then specify the calibration standards exactly as indicated in Figure 15.

Figure 15. Add standards page

MNew Acquisition Sequence Wizard

Wizard to develop a new acqguisition sequence
After completing the wizard, you can manually edit the sequence

Add Standards
() Based on existing cal levels from method

@ Based on automatically genersted cal levels
Mumber of cal levels: 8

Cal level base name: Cal

MNumber of Injections per Level: 10
Add Blanks
Fill in Sample 1D for Standards

X3

| <Back | Net> || cancal | |

Hep |

10. Click Next, and then specify the quality control options exactly as indicated in Figure 16.

The LCquan application generates names for the levels by appending numerical values to

the base name.

Figure 16. Add QCs page

MNew Acquisition Sequence Wizard

Wizard to develop a new acqguisition sequence
After completing the wizard, you can manually edit the sequence

Add GCs
(7} Based on existing QC levels from method

@ Based on automatically genersted QC levels
Mumber of QC levels: 3

QC level base name: QC_

Add Blanks

=

[ <Back | Net> | | canesl | |

Hep |

11. Click Next, and then specify temporary component names for the target drugs exactly as

shown in Figure 17.

Thermo Scientific



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

Until you name your target components, the system temporarily names the components
Componentl-4.

Figure 17. Component names page

MNew Acquisition Sequence Wizard @
Wizard to develop a new acquisition sequence
After completing the wizard, you can manually edit the sequence ﬂ

[7] Use processing method component names

MNumber of components: 4

Component base name: Componert

| <Back |[ Net> | | cCancel | | Hep |

12. Click Next, and then accept the default user labels and values (see Figure 18).

These labels and values are used in the header of the raw data file.

Figure 18. User labels and values page

MNew Acquisition Sequence Wizard

After completing the wizard, you can manually edt the sequence

Wizard to develop a new acqguisition sequence

‘When creating a new sequence, user configurable labels can be applied to each sample.
The following will be used when creating new samples in the sequence.

User Label 1: |EMEN User Value 1:  S5tudy -
User Label 2: Client User Value 2: -
User Label 3: Laboratory User Value 3: -
User Label 4: Company Uzer Value 4: -
User Label 5: Phone User Value 5: -

| <Back |[ Net> | | Cancel | [ Hep

13. Click Next and then click Finish to close the wizard.

The Acquisition — Setup Sequence page opens (see Figure 19).

Thermo Scientific LCquan Tutorial 13
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Exercise 2: Creating an Acquisition Sequence

Figure 19. Acquisition — Setup Sequence page

£4 Thermo LCquan - 3 Drugs Workbook

Fila Change Actiohs View Apps Oplions  Help
AR G i - 0000000 9 0
Instourmens | Acquisition - Selup Sequence
Acquisition _ﬁ
Explore Fils s [aFn_om . A gsition Sequence Hstory
Quaridate || SampleMame | GG Fvacios Suudy
Ciomment |
] Company Hame |
' Phone |
o Row [ 1 [ NestRow © Cloa A1 | (S congeess Help ] ‘ Ed
Sarmple FibeHame Sample I Lewel  [ISTD CorDil F Vial Fos| Inj Vol | Sample |54
1
2 Starddard |aPn_paz |aPH_paz |cal_ot (0000 1000 [From AS [0.000 04
3 Starand | P _o03 [P _o03 |cal_mn o000 oo 1 [From AS 0000 [0u
4 |Standord |APH_D04 | APH_D04 ] o0 1000 1 [From A5 [0.000 0u
B |5 [Stondard | AN _00s | AN _0os |Cod_ot o0 1000 1 [From A5 0000 0
& Standard APH_00E APH_00E |Cal_01 0od 1000 1 From A5 0000 U
7 Stardard APH_0OT | APh_paT |cal_02 0000 1000 2 From AS 0000  0u
0 Handard | apn_poa .um_u:e |cal_02 oo Hom 2 [From A% (0000 0
B |snmums Pt _ooa | P _oon |cal_o2 om0 10w 2 [From AS 0000 |0
10 Sardard |apn_oi0 |apn_on0 |cal_o2 oo Homw 2 [From AS (0000 |0
11 Starand P _om1 e _on1 |cai_02 om0 10w 2 [From AS [0.000  [0u
12 Staradand |Pn_oaz |aPn_oz |cal_03 o0 Hom 3 [From &S (0000 04
13 Stardand |Pn_o3 |Pn_o3 L] o000 10 3 [From AS 0000 04
14 Standard .m_mq ..l-hl_lal-l .t‘.ul_m 0000 1,000 3 From AS 0000 10U
15 Standard APH_MS APH_MS Cal_03 0og 1000 3 From A5 0000 00
1& Stardard | APH_DIE |APH_016 |Cal_03 om0 100 3 From AS (0000 DU
17 Standard APH_DNT |apni_pa7 |Cal 04 0000 1000 4 From AS 0000 0u
18 Hardard |apn_ma |ap_a ) o000 1om 4 [From AS 0000 |0
13 |sumu |pti_pna |apti_paa |cal_o4 0000 1000 4 [From A% (0000 04
20 Stardard |Pn_oz0 APN_020 ) o000 1om 4 [From AS 0000 0u
H Stardand |pt_pz |aPt_oz |cai_4 0000 1000 |4 [From A5 (0000 04
2 Stardard |Pn_oz2 APN_022 |Cai_0s o000 o0 5 [From A5 0000 [0u g
1 ¥
Fiox Help, press F1 ] | NOT SAVED 3142012 22T

Editing the Acquisition Sequence

Although you do not acquire data in this example, you can edit the acquisition sequence as if
you were. This acquisition sequence produces the raw data files in the data set. You can use
this acquisition sequence as the processing sequence later on.

% To edit the acquisition sequence
1. Delete rows 51 through 92, as follows:

a.  Select the 51 in the number column at the left of the row and drag straight down to
row 92.

b. Right-click the highlighted rows and choose Delete Rows.

The selected rows are deleted.

14 LCquan Tutorial Thermo Scientific



Thermo Scientific

1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

2. Insert additional empty rows before each of the rows with the Blank sample type 1, 42,
and 46, as follows:

a.

Click the first blank row (it turns turquoise), right-click, and choose Insert Rows.
An empty row appears above the selected row (see Figure 20).

Repeat this until you have three new empty rows above the original Blank sample

type row.
Figure 20. New empty rows

Sample Type | FileHame Sample ID

N VY Y

[Blark | APH_0o |

To copy information into these empty rows, click the number of the original Blank
row to select the row, right-click, and choose Duplicate Selected Samples.

Duplicate Selected Samples

1]
E Import Acquisition Sequence 4
3

e Acquisition Sequence Wizard. ..

Selected row

Note You can select a row only by clicking its number in the far left column.

The duplicated row is copied to the end of the sequence, and the sequence display
scrolls down to this added row.

To move the information in the added row (at the end of the sequence) into one of
your empty rows (at the beginning of the sequence), drag the number of the added
row to the top of the sequence grid and drop the row.

The row you moved overwrites the row below the red bar (see Figure 21).

Figure 21. Placement indicator of moved row

Sample Type FileHame Sample 1D

B N e

Blank APM_001 APMOOT

Repeat steps b and ¢ until you have moved the information into the three new empty
rows (see Figure 22). Do not worry about the duplicate file names. You will fix those
later.

Figure 22. Copied blank rows

Sample Type | FileHame Sample ID
1 Blank APN_001
2 Blank APN_001
8] Blank APN_001
4 Blank APN_001

LCquan Tutorial 15
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Exercise 2: Creating an Acquisition Sequence

d. Repeat steps a through c for each of the original rows: 1, 42, and 46.

Note Now that you have added rows above the original rows, the numbers have
changed. Make sure you copy the Blank rows that were originally numbers 42

and 46.

3. For the newly added rows, change the Sample Type to QC, as follows:

a. In each of the new rows, click the Sample Type column.
A down arrow appears.
b. From the list, select QC.
The remaining quality control information automatically populates the row.

Figure 23. (Quality control sample type

Sample Type FileHame Sample ID

APN_D02

c. Repeat steps a and b for the remaining new rows.
Remember that you created a total of nine new rows.
4. Change the Levels to QC_*, as follows:
a. Change the first three new QC row Levels to QC_01.
b. Change the next three new QC row Levels to QC_02.
c. Change the last three new QC row Levels to QC_03.

16 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 2: Creating an Acquisition Sequence

5. Update the file names, as follows:
a. Right-click the FileName column and choose Fill Down (see Figure 24).
Figure 24. Fill Down dialog box
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b. In the Fill Down dialog box and with the Filename column selected, specify the rows
you want to fill:

Fill From Row1 To Row 59

c. Specify the number of the row you want to duplicate:

Using Row 1
d. Clear the Create Samples in Selected Empty Rows During Fill Down check box.
e. Click OK.

The system renumbers the filenames in consecutive order.

6. Choose File > Save to save the acquisition sequence and workbook.

Naming Components and Assigning Calibration Levels

Use the Acquisition Levels dialog box to change the component names and define or modify
the calibration levels and QC levels used by the acquisition sequence.
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< To name components and assign calibration levels

1. Right-click the sequence grid on the Setup Sequence page and choose Standard and QC
Levels.

The Acquisition Levels dialog box opens (see Figure 25).

2. Change the component names by selecting the default name in the Components table
and entering the new name:

a. Change Componentl to Paroxetine.

b. Change Component2 to Alprazolam.

c. Change Component3 to Alprazolam-d5.
d. Change Component4 to Nefazodone.

e. To save the new component names, click row 5 in the Components table. The
information in each field is not saved until you click outside the field.

3. Select Paroxetine and modify the levels for this component as shown in the following

table.
Cal level Amount (ng)
Cal_01 25
Cal_02 50
Cal_03 75
Cal_04 100
Cal_05 250
Cal_06 500
Cal_07 750
Cal_08 1000

4. To save the new level information for Cal_08, click row 9 in the Levels table.
The information in each field is not saved until you click outside the field.

5. Modify the three QC Level, Amount, and %Test values as shown in the following table.

QcC level Amount %Test
QC_01 37.5 20
QC_02 175 15
QC_03 875 15

18 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 3: Exploring the Data

Figure 25. Acquisition Levels dialog box

Acquisition Levels [zl

Components Levels

Cal Level

slprazolam
lprazolam.os
nefazodons

oC_02 175.000 15.00

C_03 875000 15.00
0,000 0,00
et I LoadDefaule@sl 0K | Cancel | Help |

6. Select Paroxetine, right-click anywhere in the Calibration Levels table, and choose Copy
Current Component Levels to All Target Compounds.

You can see that these same values are now specified for all the components.
7. Click OK to save your changes and close the dialog box.
8. Go to “Exercise 3: Exploring the Data.”

Saving the Workbook and Exiting the LCquan Application

If you want to take a break, you can save your workbook and open it again when you are ready
to continue. For instructions about saving a workbook, see “Saving the Workbook and
Exiting the LCquan Application” on page 59.

Exercise 3: Exploring the Data

Use the Explore view to display a multi-component chromatogram for a single sample and
experiment with peak detection and integration parameters to see how they affect the
chromatogram. In the Explore view, you can determine the optimum parameters used in the
processing method. In the Quantitate view, the processing method provides instructions to
the LCquan application about how to perform quantitative analysis on raw data.
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Opening a Raw Data File and Displaying the Chromatogram

Open a raw data file that represents your data set to determine suitable peak detection and
integration parameters. In general, choose a raw data file that corresponds to a
low-concentration calibration standard. For this tutorial, you use APN_004.raw.

% To enter the Explore view and open the raw data file

1. In the navigation pane, click .

The Create page of the Explore view opens (see Figure 26). The Chromatogram and
Spectrum panes are blank.

2. Open APN_004.raw:

a. From the main menu, choose File > Open Raw File to open the Select Rawfile dialog
box.

b. Browse to the Rawfiles folder:

...\Xcalibur\QuanRoot\Practice Study\3-Drugs Workbook\Rawfiles
c.  Select APN_004 and click Open.

The LCquan application imports the raw data for the APN_004 sample and displays the

raw chromatogram on the Create page (see Figure 20).

Three peaks, which correspond to paroxetine, nefazodone, and both forms of alprazolam,
appear in the chromatogram at retention times of 1.90, 2.41, and 2.65 minutes.
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The following Create page shows the raw chromatogram for APN_004.

Figure 26. Explore — Create page
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Exploring Peak Detection and Integration Parameters

Thermo Scientific

When the LCquan application acquires data, it creates unique scan filters (see Table 1)
according to the type of experiment you specify in the Instrument Method. When you load a
raw data file, the LCquan application loads the scan filters associated with the raw data file.

Scan filter names are more easily identified when you know the parent ion mass value of the

component.
Table 1. Scan filters

Component name

Parent ion mass m/z

Scan filter

paroxetine 330 + ¢ SRM ms2 330.13@cid-20 [70.15-192.07]
nefazodone 470 + ¢ SRM ms2 470.18@cid-26 [180.07-274.08]
alprazolam 309 + ¢ SRM ms2 309.07@cid-42 [205.02]
alprazolam-d5 314 + ¢ SRM ms2 314.10@cid40.00 [209.96]
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% To relate the chromatogram peaks with the components

1. From the Filter list, select the scan filter for alprazolam_d5 (parent ion mass m/z 314), + ¢
SRM ms2 314.10@cid40.00 [209.96], and click Apply (see Figure 27).

On the following Create page, the LCquan application displays the filtered
chromatogram for alprazolam-d5. Alprazolam-d5 corresponds to the peak at retention
time 2.78 minutes.

Figure 27. Filtered chromatogram for alprazolam-d5 on the Create page
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2. Select the scan filter for paroxetine (parent ion mass 7/z 330), + ¢ SRM ms2
330.13@cid-20 [70.15-192.07], and click Apply to display the filtered chromatogram.

Paroxetine corresponds to the peak at retention time 1.90 minutes.

3. Select the scan filter for nefazodone (parent ion mass 7/z 470), + ¢ SRM ms2
470.18@cid-26 [180.07-274.08], and click Apply to display the filtered chromatogram.

Nefazodone corresponds to the peak at retention time 2.41 minutes.

4. Select the scan filter for alprazolam (parent ion mass 7/z 309), + ¢ SRM ms2
309.07 @cid-42 [205.02], and click Apply to display the filtered chromatogram.

Alprazolam corresponds to the peak at retention time 2.68 minutes.
5. Select Smoothing: 7 and Peak Detection Algorithm: Genesis. Click Apply.

Notice the effect on the alprazolam peak.
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Note Use the Explore view to experiment with the peak detection and peak

integration parameters. Refer to LCquan Help for descriptions of the peak detection
and peak integrating parameters.

6. To display the chromatogram for all three components, clear the Filter box and click

Apply.

7. Click the Review icon.

The LCquan application displays the Review page in the Explore view.

Reviewing the Explore Results and Determining Major Product lons

The Review page displays multiple views of the data. The page shows a chromatogram pane

that displays all three peaks, a multi-peak plot pane that individually displays the three peaks,

and a spectrum pane that displays the mass-to-charge ratios for the selected peak.

Figure 28 shows the unfiltered chromatogram for the three-drugs data.

Figure 28. Unfiltered chromatogram for the three-drugs data on the Review page
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24 LCquan Tutorial

< Toreview the filtered chromatograms

1. In the right-side pane, select Multi Peak Plot.

2. Click the top peak (paroxetine) in the Multi Peak Plot.

The Spectrum pane displays the product ion mass spectrum at the maximum intensity.

3. Notice the mass-to-charge ratios (2/z) of the first several ions of highest intensity in the
paroxetine mass spectrum (70.15, 151.01, 192.07) (see Figure 29).

Figure 29. Paroxetine data
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4. Click the second chromatogram peak (nefazodone) in the Multi Peak Plot.

The Spectrum pane displays the product ion mass spectrum at the maximum intensity.
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5. Notice the mass-to-charge ratios (7/z) of the first several ions of highest intensity in the
nefazodone mass spectrum (see Figure 30).

Figure 30. Nefazodone data
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6. Click the third chromatogram peak (alprazolam) in the Multi Peak Plot.

The Spectrum pane displays the product ion mass spectrum at the maximum intensity.

7. Notice the mass-to-charge ratios (72/z) of the first several ions of highest intensity in the

alprazolam mass spectrum (see Figure 31).
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Figure 31. Alprazolam data
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Table 2 lists the mass-to-charge ratios of the three most intense product ions of the

three-drugs mass spectra.

Table 2. Mass-to-charge ratios

Paroxetine Nefazodone Alprazolam
192.07 274.08 205.02
70.15 246.05

151.01

You now have enough information to perform quantitative analysis of the drugs.

8. Go to “Exercise 4: Creating a Processing Method.”

Saving the Workbook and Exiting the LCquan Application

26 LCquan Tutorial

If you want to take a break, you can save your workbook and open it again when you are ready

to continue. For instructions about saving a workbook, see “Saving the Workbook and

Exiting the LCquan Application” on page 59.
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Exercise 4: Creating a Processing Method

A processing method provides instructions to the LCquan application for performing
quantitative analysis on raw data. A processing method contains component identification,
detection, integration, and calibration information. To create a processing method, use the
Create Method pages in the Quantitate view.

Opening the Create Method Page and Using the New Method Wizard

In this exercise, open the Create Method page in the Quantitate view to construct a processing
method. When you open this page, the New Processing Method Wizard opens and leads you
through the initial steps of creating a method.

< To open the Create Method page of the Quantitate view and start the New Processing
Method Wizard

1. From any view, click | Quanttate | in the LCquan navigation pane.

The New Processing Method Wizard opens (see Figure 32).
Figure 32. \Welcome page of the New Method Wizard

Mew Processing Method Wizard @

Welcome to the
New Processing Method Wizard

This wizard helps you set up a new Processing
Method

< Back [ Mead = ]l Cancel l’ Help l

2. Click Next, and then select the Create New Method option and the Initialize with
Acquisition Component Names check box (see Figure 33).
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Figure 33. Create new method options page
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3. Click Next, and then select the Calibrate Using Internal Standards option to specify

that you calibrate with an internal standard (see Figure 34).

Figure 34. Calibrate options page

Select the type of standards to use for the new method,

* Calibrate uzing Intemal Standards

" Calibrate using External Standards

4. Click Next.

5. Open a raw data file from your data set to determine the peak detection and integration
parameters, as follows:

a. Click Browse to find the APN_004.raw data file in the Rawfiles folder in your new
workbook.

The example uses this default path:

...\Xcalibur\QuanRoot\Practice Study\3-Drugs Workbook\Rawfiles\APN_04
b. Click Open and click Next (see Figure 35).

Figure 35. Raw data files page

Example raw file uzed during method development to view the effects cauzed by
changes in detection and inteqration pararmeters

Fiaw File

Tip In general, choose a raw data file that corresponds to a low-concentration
calibration standard.

28 LCquan Tutorial Thermo Scientific



1 Tutorial Exercises
Exercise 4: Creating a Processing Method

6. Click Finish to exit the New Method Wizard.

The Create Method page opens (see Figure 36) for you to begin building the processing
method.

Figure 36. Create Method page in the Quantitate view
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Identifying the Internal Standard

In the last exercise, you imported the component names and calibration levels from the

acquisition sequence into the processing method. In this exercise, you will identify the
internal standard.

R
L <4

Thermo Scientific

To identify alprazolam-d5 as the internal standard compound and specify its
calibration parameters

. On the Create Method page in the Quantitate view, select Alprazolam-d5 in the

Component list.

Click the Calibration tab to display the calibration settings.

Enter the values and options as indicated in Figure 37.
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Figure 37. Calibration page showing the selection of Alprazolam-d5
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4. Click Apply to accept the settings.

If necessary, click OK to dismiss the warning box.

Specifying Calibration Curve Parameters for the Target Compounds

< To specify the calibration curve parameters for the target compounds

1. On the Create Method page in the Quantitate view, specify the calibration curve
parameters for paroxetine:

a. In the Component list, select Paroxetine.
b. On the Calibration page, enter the values and options as indicated in Figure 38.
Figure 38. Calibration page
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c. Click Apply to apply the settings.

2. On the Create Method page in the Quantitate view, specify the calibration curve
parameters for nefazodone, as follows:

a. In the Component list, select Nefazodone.
b. On the Calibration page, enter the values and options as indicated in Figure 39.
Figure 39. Calibration page
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c. Click Apply to apply the settings.

3. On the Create Method page in the Quantitate view, specify the calibration curve
parameters for alprazolam:

a. Select Alprazolam in the Component box.

b. On the Calibration page, enter the values and options indicated in Figure 40.
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Figure 40. Calibration page
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c. Click Apply to apply the settings.

4. Go to the next topic: “Entering Component Identification Parameters and Integrating
the Peaks.”

Entering Component Identification Parameters and Integrating the Peaks

When the LCquan application acquires data, it creates unique scan filters according to the
type of experiment you specify in the Instrument Method. To quantitate paroxetine,
nefazodone, and alprazolam, you must filter the chromatogram.

< To specify the identification settings that you determined in the Explore view for each
of the drugs

1. Click the Identification tab (see Figure 41).
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Figure 41. Identification page
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2. In the Component list, select Alprazolam-d5.
3. Enter the settings for Alprazolam-d5, as follows:
* In the Chromatogram Definition area:
—  Detector: MS
—  Smoothing: 1
—  Trace: Mass Range (specifies a mass range, not TIC, chromatogram)

—  Mass: 209.96 (important mass that you determined in the Explore view)

—  Filter: + c SRM ms2 314.10@cid-40 [209.98] (scan filter for m/z 314 parent

mass)

* In the ICIS Peak Integration area:
—  Peak Detection Algorithm: ICIS
—  Baseline Window: 30
—  Area Noise Factor: 5
—  Peak Noise Factor: 10
Click Apply to apply the settings.

The LCquan application applies the settings to the data in the raw data file and
automatically displays the resulting filtered chromatogram in the Chromatogram pane.
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4. Specify the expected retention time of alprazolam-d5, as follows (see Figure 42):

Figure 42. Identification page showing the component retention time for Alprazolam-d5
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a. Inspect the mass chromatogram view and notice the retention time of alprazolam-d5.
Each component peak appears with the appropriate retention time label. In this
example the alprazolam-d5 peak is labeled RT:2.65.

b. In the Expected (min) text box, type 2.65 to specify the retention time of
alprazolam-d5 as 2.65 minutes.

c. In the Window box, type 30.0 to specify the peak detection time search window as
30 seconds wide (centered about the retention time).

d. Select the Use as RT Ref check box.

e. In the View Width box, type 0.75 to specify a chromatogram view width of
0.75 minutes.

f. Click Apply to save the component identification information for alprazolam-d5.

The LCquan application automatically integrates the peak according to the specified
parameters. The integrated portion of the peak appears gray, and blue identification
markers appear at the starting and ending points of the peak integration. The blue line
that connects the integration markers indicates the baseline. See Create Method page on
page 37.

5. In the Component list, select Paroxetine.
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Figure 43. Identification page for paroxetine
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6. Enter the settings for paroxetine, as follows (see Figure 43):

ICIS Peak Integration
Peak Detection Algarithnn:

s = F
Trace:

|Mass Range ﬂ ,_L| | J
Maszz [m/z]:

[192.07

Filter:
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— | I

In the Chromatogram Definition area:

—  Detector: MS
—  Smoothing: 1
—  Trace: Mass Range
—  Mass (m/z): 192.07

j Advanced...
Bazeline Window: |2D_
Area Moize Fachaor: IE—
Peak Moige Factor: IT

[ Constrain Peak width

e
T

—  Filter: + ¢ SRM ms2 330.13@cid-20 [70.15-192.07]

In the ICIS Peak Integration area:

—  Peak Detection Algorithm: ICIS
—  Baseline Window: 20

—  Area Noise Factor: 5

—  Peak Noise Factor: 10

Click Apply to apply the settings.
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7. Specify the expected retention time of paroxetine, as follows (see Figure 44):

Figure 44. Identification page showing the component retention time for paroxetine

entification l Calibralinn]

Chromatogram Definition ICIS Peak Integration

Detector; Smoathing: Peak Detection Algarithn:

M5 > icis
Trace:

Maszs [mdz):

[192.07

Filter:
|+ c SRk me2 3301 3@cid-20.00 [F0.15-192.0 ﬂ

Fetention Time
Expected (min):  |1.90  ‘Window [gec): [30.0

[ Use as BT Ref Yiew Width [min]: (0,75

: | []

Bazeline Window: ’20—
Area Mojize Factor ’5—
Peak Moize Factor: ’T
[ Constrain Peak Width
’_
’_

ﬂ Advanced...

Peak |dentification

" Mearest BT

{* Highest Peak

tdin Peak Height [S/H]:

E—

lok ratio confirmation

[+ Enabled |onratio using:  Area
Target Window
Mass | patio ) | (+1%)
1 TOAG 49.00 20.00
2 151.01 25.00 20.00
3
Window & L )
 Pelative Qualifier ion coelution;
(" Ahzolute 0100 iy

a. Inspect the mass chromatogram and note the retention time of paroxetine. In this

example the paroxetine peak is labeled R771.9.

b. In the Expected (min) text box, type 1.9 to specify the retention time of paroxetine as

1.9 minutes.

c. In the Ion ratio confirmation area, select the Enabled check box.

d. Specify the following settings for the mass, target ratio, and window options.

Mass Target ratio Window
70.15 49 20
151.01 25 20

e. Select the Absolute option for the Window% setting.

f.  Set the Qualifier ion coelution to 0.1 minutes.

8. Integrate the paroxetine chromatogram peak:

a. Click the chromatogram peak in the Chromatogram pane.

b. Select the Adjust Using: Alprazolam-d5 check box to use the retention time of

alprazolam-d5 to adjust for the retention time drift of paroxetine.

c. Click Apply to integrate the chromatogram peak.
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Figure 45 shows the integrated mass chromatogram for paroxetine.

Figure 45. Integrated mass chromatogram for paroxetine on the Create Method page
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9. In the Component list, select Nefazodone.
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10. Specify the settings for nefazodone, as follows (see Figure 46):

Figure 46. Identification page for nefazodone

Identifization l Ealibralion]

Chrarnatogram Definition ICIS Peak Integration

Detector: Smaoaothing: Peak Detection Algarithnn:

|MS ﬂ |1 ||[j|5 j Advanced...
Trace:

- Bazeling Window: |20
|Mass Range ﬂ - | J -

Maszs [miz): Hrea Moize Factar, |5
|274.08

i Peak Moize Factar: |10

Filter:

|+ o SBM me2 4701 300id-26.00 [180.07-274. j [ Constrain Peak width

e
T

Fetention Time
Erpected [min]: .00 ‘window [sec]. |30.0

[ Use as BT Ref Wies Wwidth [min} 075

— | I

In the Chromatogram Definition area:

—  Detector: MS

—  Smoothing: 1

—  Trace: Mass Range

—  Mass (m/z): 274.08

—  Filter: + c SRM ms2 470.18@cid-26.00 [180.07-274.08]
In the ICIS Peak Integration area:

—  Peak Detection Algorithm: ICIS

—  Baseline Window: 20

—  Area Noise Factor: 5

—  Peak Noise Factor: 10

Click Apply to apply the settings.
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11. Specify the expected retention time of nefazodone, as follows (see Figure 47):

Figure 47. Identification page showing the component retention time for nefazodone
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Inspect the mass chromatogram and notice the retention time of paroxetine.

In this example, the nefazodone peak is labeled 2.41.

In the Expected (min) text box, type 2.41 to specify the retention time of nefazodone

as 2.41 min.

In the Ion ratio confirmation area, select the Enabled check box.

Enter these settings for the mass, target ratio, and window options.

Mass Target ratio Window
246.05 30 20
180.07 8 20

Select the Absolute option for the Window% setting,.

Set the Qualifier ion coelution to 0.1 minutes.

12. Integrate the nefazodone chromatogram peak, as follows:

a.

Click the chromatogram peak (see Figure 48) in the Chromatogram pane.

b. Click Apply to integrate the chromatogram peak (see Figure 49).
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Figure 48. IRC chromatogram peaks for nefazodone
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Figure 49. Integrated nefazodone peak
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13. In the Component list, select Alprazolam and specify these settings on the Identification
page in the Chromatogram Definition area (see Figure 50):

* Detector: MS

* Smoothing: 1

* Trace: Mass Range

e Mass (m/z): 205.02

* TFilter: + ¢ SRM ms2 309.07 @cid-42.00 [205.02]
* In the ICIS Peak Integration area:

* Peak Detection Algorithm: ICIS

* Baseline Window: 20

* Area Noise Factor: 5

¢ Peak Noise Factor: 10
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Figure 50. Identification page for alprazolam
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14. Click Apply to apply the settings.

15. Specify the expected retention time of alprazolam:

a. Inspect the mass chromatogram and notice the retention time of alprazolam.

In the following example, the alprazolam peak is labeled 2.68.

b. In the Expected (min) text box, type 2.68 to specify the retention time of alprazolam
as 2.68 min.

16. Integrate the alprazolam chromatogram peak, as follows:
a. Click the chromatogram peak in the Chromatogram pane.
b. Click Apply to integrate the chromatogram peak (Figure 51).

Figure 51. Integrated alprazolam peak
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Saving the Processing Method

When you have finished creating the processing method, choose File > Save to save the
settings in the workbook and go to “Exercise 5: Creating a Processing Sequence.”

Saving the Workbook and Exiting the LCquan Application

If you want to take a break, you can save your workbook and open it again when you are ready
to continue. For instructions about saving a workbook, see “Saving the Workbook and
Exiting the LCquan Application” on page 59.

Exercise 5: Creating a Processing Sequence

This exercise creates a processing sequence by using the Create Sequence pages of the
Quantitate view. A processing sequence provides instructions to the LCquan application
about how to process a batch of raw data files. It consists of a list of sample data files and
includes information about sample type and calibration or quality control levels.

< To create a new processing sequence for the three-drugs example

1. Open a Create Sequence page and use the New Processing Sequence Wizard.

2. Associate raw data files with sample types.

3. Review the processing sequence.

Opening the Create Sequence Page and Using the New Processing Sequence
Wizard

In this exercise, use the Create Sequence pages to create a new processing sequence. When you
click the Sequence icon, the LCquan application opens the New Processing Method Wizard
unless you have not previously created a processing sequence. If you have not previously
created a processing sequence, LCquan opens the Create Sequence page.

% To create a new processing sequence (or import the acquisition sequence) for the
three-drugs example

1. Click and click the Sequence icon to open the Welcome page of the New

Processing Sequence Wizard.

2. Click Next, select the Create New Sequence option, and click Next again (Figure 52).
Note To make the processing sequence the same as the acquisition sequence that you

created earlier, select Import from Acquisition Sequence, click Next and Finish, and
go to “Processing the Raw Data Files” on page 50.
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Figure 52. Create new sequence options page

Since no exigting sequence is available, a new sequence must be created.
Pleaze zelect the creation of a new empty sequence or importing a sequence
from legacy data files.

* Create new zequence
" Import exizting sequence from file

" Import from acquisition sequence

3. Click Finish to exit the New Processing Method Wizard.

The Create Sequence (edit) page opens. You can now begin defining the processing sequence.

Associating Raw Data Files with Sample Types

When you use the LCquan application to perform quantitative analysis, you usually copy the
acquisition sequence from the current workbook to use as the processing sequence, or you
import an existing sequence from another workbook or legacy file.

Because this is a tutorial, you do not need to create an acquisition sequence because the raw
data already exists. For practice, you created an acquisition sequence in “Exercise 2: Creating
an Acquisition Sequence” on page 7. This acquisition sequence associated raw data files with
calibration levels or unknowns, specified that there are four components, and specified the
calibration level amounts.

Use the Create Sequence pages to build a processing sequence by associating each raw data file
in the data set with one of the following sample types: standard, QC, blank, or unknown;
then associate the standards and QCs with the appropriate calibration level or quality control
level.

% To build a new processing sequence for the three-drugs example
1. Locate the three-drugs raw data set, as follows:

a. In the directory tree in the Available Files pane, browse to find the Rawfiles folder in
your current workbook. This example uses the following default path:

...\Xcalibur\QuanRoot\Practice Study\3-Drugs Workbook\Rawfiles
b. Click the Rawfiles folder.

The LCquan application displays all of the three-drugs raw data files in the Available
Files pane.
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Figure 53 shows the raw data files in the three-drugs data set.

Figure 53. Create Sequence (create) page
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2. Associate the calibration data files with the calibration levels, as follows:

a. Click the Standards tab to display the calibration levels (Cal01, Cal02, and so on).

b. To display the amount of standard sample associated with a calibration level,
right-click the calibration level in the Selected Files pane and choose Show Level
Amounts.
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The Review Level Amounts dialog box opens (see Figure 54).

Figure 54. Review Level Amounts dialog box showing the component amounts
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The eight calibration levels contain the amounts of each drug that you specified when
you set the acquisition levels.

Click Close in the Review Level Amounts dialog box.
In the Selected Files pane, click Cal01 to select the first calibration level.

In the Available Files pane, click APN_003 to select the file.

Clck [T .

The LCquan application adds the selected raw data file to the Cal01 calibration level
in the Selected Files pane.

Tip You can also add a raw data file to a calibration level file by dragging the raw
data file to the appropriate level in the Selected Files pane.

Add the raw data files to the calibration levels as shown in Table 3.

Table 3. Calibration levels

Calibration level Raw data file

Cal01 APN_003 — APN_007
Cal02 APN_008 — APN_012
Cal03 APN_013 - APN_017
Cal04 APN_018 — APN_022
Cal05 APN_023 — APN-027
Cal06 APN_028 — APN_032
Calo7 APN_033 — APN_037
Cal08 APN_038 — APN_042
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Figure 55 shows the raw data files associated with the calibration levels.

Figure 55. Create Sequence (create) page
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Tip If necessary, you can use the sample type and concentration information in the
File Information pane at the bottom of the view to identify the content of the
datafiles.

3. Associate the data files with the QC levels, as follows:
a. Click the QC tab in the Selected Files pane.
b. In the QCs pane, select the QC_01 level.
c. In the Available Files pane, select the APN_045 file.

d. Click (2855,

The LCquan application adds the selected raw data file to the QC_01 level in the
Selected Files pane.

e. Associate the raw data files and QC levels as shown in this table.

QCs Raw data file

QC_01 APN_045 — APN_047
QC_02 APN_048 — APN_050
QC_03 APN_051 — APN_053

46 LCquan Tutorial Thermo Scientific



Thermo Scientific

1 Tutorial Exercises
Exercise 5: Creating a Processing Sequence

4. Associate the data files with the blank sample type, as follows.

Click the Blanks tab in the Selected Files pane.
In the Available Files pane, hold down SHIFT and select APN_001 and APN_002.

Click [ asd» .

The LCquan application adds the selected raw data files to the Blank pane.
In the Available Files pane, hold down SHIFT and select APN_043 and APN_044.

Click [ asd» .

The LCquan application adds the selected raw data files to the Blank pane.
In the Available Files pane, hold down SHIFT and select APN_054 and APN_055.

Click (2 ),

The LCquan application adds the selected raw data files to the Blank pane.

5. Associate the remaining raw data files with the unknown sample type, as follows:

Click the Unknowns tab in the Selected Files pane.

In the Available Files pane, select APN_056.

Hold down SHIFT and select APN_059 to select all unknowns.
Click Add.

The LCquan application adds the four selected raw data files to the Unknowns pane.
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Figure 56 shows the proper association of raw data files to the unknown sample type for the
three-drugs example.

Figure 56. Create Sequence (create) page
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Reviewing the Processing Sequence

After you associate all of the raw data files with sample types, review the processing sequence
to ensure it is correct.

< Toreview the processing sequence

1. Click to open the Create Sequence (edit) page and display the new processing

sequence (see Figure 57).
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Figure 57. Raw data files for the three-drugs example and their calibration levels

Sample Type | FileHame Path Sar:'ll::rle Level IST:n(-il;)rr Fa[::ltlor Vial Pos| Inj Wol Sarvn;)IIe Sam}le
1 Standard APR_001  CMcalburia  (APMOO02  Cal_01 0.000 1.000 Tray01:2 3000 0.000 0.000
2 Standard APRN_O02  SRaerfiles APMOOE Cal_01 0.000 1.000 :Tray01:2 3000 0.000 0.000
3 Standard APR_003  “Rawfiles APMOO4  Cal_01 0.000 1.000 :Tray01:2 :30.00 0.000 0.000
4 Standard APR_004  ORawefiles APMOOS  Cal_01 0.000 1.000 Tray01:2 30.00 0.000 0.000
5 Standard APR_005  CRawfiles APMOOE  Cal_01 0.000 1.000 :Tray01:2 :30.00 0.000 0.000
E Standard APR_O06  Rewfiles APMOOT  Cal_02 0.000 1.000 Tray01:3 30.00 0.000 0.000
7 Standard APN_OO7  DRaerfiles APMOOS  Cal_02 0.000 1.000 Tray01:3 13000 0.000 0.000
g Standard APM_005  ORewfiles APMOOI  Cal_02 0.000 1.000 Tray01:3 30.00 0.000 0.000
9 Standard APRM_O09  DRaefiles APMOMO (Cal_02 0.000 1.000 Tray01:3 13000 0.000 0.000
10 Standard APR_0MO CRawfiles APMOMYCal_02 0.000 1.000 Tray01:3 30.00 0.000 0.000
11 Standard APR_O11 SRawefiles APMOM2 Cal_03 0.000 1.000 Tray01:4 3000 0.000 0.000
12 Standard APR_ M2 CRawfiles APMOME Cal_03 0.000 1.000 Tray01:4 30.00 0.000 0.000
iE Standard APR_DM3 ORawfiles APMOT4 Cal_03 0.000 1.000 Tray01:4 3000 0.000 0.000

2. Inspect the processing sequence and ensure that each raw data file in the three-drugs data
set associates properly with a standard calibration level, QC level, unknown sample, or a

blank.

Ensure that the processing sequence for the three-drugs example appears correct and proceed
to “Exercise 6: Processing the Raw Data Files and Reviewing the Analytical Results.”

Saving the Workbook and Exiting the LCquan Application

If you want to take a break, you can save your workbook and open it again when you are ready
to continue. For instructions about saving a workbook, see “Saving the Workbook and
Exiting the LCquan Application” on page 59.

Exercise 6: Processing the Raw Data Files and Reviewing the
Analytical Results

This exercise shows how to process the raw data by using the processing method and the
processing sequence that you created in the previous exercises. It also explains how to review
the results for each component in each raw data file and how to produce reports.

* Processing the Raw Data Files
* Reviewing the Calibration Standards

* Reviewing the Unknowns

Thermo Scientific LCquan Tutorial 49



1 Tutorial Exercises

Exercise 6: Processing the Raw Data Files and Reviewing the Analytical Results

Processing the Raw Data Files

The LCquan application processes the raw data files in the processing sequence when you

open the Survey page, the Review All Results page, or the Review Reports page of the
Quantitate view. The LCquan application uses the peak detection and integration parameters
in the processing method to detect and integrate peaks for all components. It then uses the
calibration parameters in the processing method to build a calibration curve that it uses to
quantitate the QCs and unknowns.

Although you can review the results in any order, in this example you first review the
calibration standards.

Click the Survey button to process the raw data files and open the Survey page. In the
following example (see Figure 58), the Survey page shows the results for paroxetine.

Figure 58. Paroxetine results on the Survey page

Survey - review standards and QCs

4 | » |\ All },Standards ﬂQCS}

| |

FileHame Sample Type Sample Hame Integration Type Response ISTD Response | |
1
2 APN_004 Standard Methon Settings 16566 361542
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G APN_00G Standard Method Settings 33231 316571
7 APN_009 Standard Method Settings 35282 323125
g APH_010 Standard hethod Settings 34312 305110
g APN_011 Standard Method Settings 41308 258962 | |
10 APR_012 Standard hethod Settings 34187 263133
11 APN_013 Standard Method Settinos 24574 293120
12 APN_014 Standard hethod Settings 51754 299387
iB APN_015 Standard Method Settinos aTT 296930
14 APN_DME Standard Method Settings SEETY 326040
15 APH_017 Standard hethod Settings 52306 295244
16 APN_018 Standard Method Settings 80377 304440
17 APH_019 Standard hethod Settings E7274 295463
18 APN_0Z20 Standard Method Settinos 79642 264954
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The Survey page includes (clockwise from the top) the Result List, the Component List, the
Calibration Curve pane, the ISTD Chromatogram pane, and the Chromatogram pane.
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The Result List contains the peak integration results. It has three display tabs: All, Standards,
and QGCs. Clicking the All tab displays the results for all of the standards and QCs.

4| » \AN 4 Standards 40Cs £

The Result List also uses a system of color shading to indicate the status of individual samples
(see Figure 59).

Figure 59. Color coding legend

Color Legend

Peak Mot Found
Excluded

Responze High or Low
Invalid Calculated Amaount

Reviewing the Calibration Standards

< To review the calibration standards

1. In the Component List on the right side of the Survey page, select the Paroxetine target
compound.

The LCquan application automatically updates the Result List, the Chromatogram and
ISTD Chromatogram panes, and the Calibration Curve pane.

2. Ensure that the calibration standards are displayed in the Result List.

If necessary, click the Standards tab at the bottom of the Result List to display the
calibration standards.

3. In the Calibration Curve pane, inspect the calibration curve at all concentrations.

When you process your own data, evaluate the calibration curve according to the criteria
used in your laboratory.

4. Zoom in to inspect the calibration curve at low concentrations, as follows:

a.  Drag the cursor diagonally across the low concentration data points in the calibration
curve.

b. Release the mouse button.
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52 LCquan Tutorial
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The LCquan application zooms in on the selected data points. The Calibration Curve in
Figure 60 shows only the low-concentration data points.

Figure 60. Calibration curve showing only low-concentration data points

Figure 61 shows the calibration curves for paroxetine, nefazodone, and alprazolam.

Figure 61. Calibration curves for the three-drugs example
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Reset the scaling of the x and y axes of the calibration curve to full scale by clicking the
Reset Scaling 3 button at the top of the page.

Tip You can change the calibration curve parameters, including curve type and level
information, by using the Calibration Settings dialog box. To open the Calibration
Settings dialog box, right-click the Calibration Curve pane to display a shortcut menu
and choose Calibration Settings.

Inspect the Result List:

a. Check the entries in the Result List for peak detection and integration problems. (Use
the scroll bar at the bottom of the list to see all of the entries.)

b. Ensure that the data files correspond to the correct levels and sample types.
Select the first data file by clicking the first row of the Result List.

Inspect the component and internal standard peaks, as follows:
a. Inspect the component peak in the Chromatogram pane:

i. Ensure that the LCquan application found the peak.
LCquan shades the peak gray and marks the starting and ending points of the
peak with integration markers.

ii. Ensure that the shaded area accurately represents the contribution of the
component to the chromatogram.

b. Inspect the internal standard peak in the ISTD Chromatogram pane:

i. Ensure that the LCquan application found the peak.
LCquan shades the peak gray and marks the starting and ending points of the
peak with integration markers.

ii. Ensure that the shaded area accurately represents the contribution of the internal
standard to the chromatogram.

Inspect the remaining files in the Result List:

a. Select the next data file by clicking on the next row in the Result List.
b. Repeat step 8 for each file.

Inspect the ion ratio chromatograms for nefazodone and paroxetine:

a. In the Components list, select the component.

b. In any of the bottom panes, select IRC Chromatogram from the list.
Review the internal standard results as you did for the target compound.
a. In the Component List, select the internal standard, Alprazolam-d5.

The LCquan application automatically updates the Result List and the
Chromatogram pane. LCquan does not display a chromatogram in the ISTD
Chromatogram pane for this component.
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The LCquan application displays the response for each internal standard sample in
the Calibration Curve pane.

403 |ISTD j |Chmmatogramj

43
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b. Ensure that the data files correspond to the correct levels and sample types.

Inspect the chromatogram in the Chromatogram pane for each file:

* Ensure that the LCquan application found the peak.

* Ensure that the shaded area accurately represents the contribution of the

component to the chromatogram.

Reviewing the Unknowns

54

LCquan Tutorial

button in the navigation pane.

Results page functions exactly as the Survey page does.

Use the Review All Results page on the Quantitate view to review and rework samples of all
types, including unknowns and blanks. For calibration standards and QCs, the Review All

To process the raw data files and open the Review All Results page, click the Review All

Thermo Scientific
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Figure 62 shows the results for the three-drugs data.

Figure 62. Review All Results page in the Quantitate view

EFE GE =28 0000000 = w D 9
2 g0 ErE] 1h5EE [EE] Mg 000 (FT=] s X AR L dipa apolars
£ MO0 Foareiard L) LE] HED Pl LU R L =W SR CHST pg
& W o “Tariard 185w (1 e =om Lr [1E) nX  anes @
E sy _00r Enareband VIPTE| L] ien ¥ =000 +E550 s =238 -2 B0 Ca B :
[ Lo haraiard M LRl e el M Roa Hn AT CHET R
T |wmom Lhwedard = aam Tn= 50000 ] o NN B m
Cl (0 Enarederd MRT aiid bt Eali il a3NT fudd Hn AEN G
9 AR Trareta A4 308 180 S ol 3 Ll el W CHRT P
10 agmy_ 2 Lha e qpe [XF ] o b] 50 000 0 T Fi ] 0 ca e gy
1 s i e 54574 LAl M PE000 PEAED l-l'i_ 53 QI CasE #y
1 [P A Sharciard E1bet BTy FRE0NT 5000 [ LE] 510 =T 05 Cal 20 B
1 Ly M3 Sharwiard E L Lh LR e i) F5000 el LR 233 e Ca o3 =]
14 aFe_0E harebd AT QAT R PR L] L 53 TIZCHEE
15 7 hariard ST A b 75000 e [ 530 B0 CHE g
1|:ﬁulb,m.m,l,wf Jal | ’
A b| | [Betected =] [chremstogram =] | 4| ¥|@| 157D =] [chromatogram = [ 4] *|d) Calibfstion Cufve =
APR_OG0 mie WEOTAGI07 BT L8020 ML 00D AP OG0 - e S0TEE RT 2. 304 ML 1 G Parcnetre
Fioon Sl mac N0 i 050 | T AS T2 0F] Foo o SRl mct 3 80t D60 | 30 0] ¥ TS0 COTDASETN. M2 = SUHITD W Eoual
28
50 Lagit -] m; - &T 367
LE =g .
20
L L=
F B & M
HL T e E 15
i a i L !
£ L. 10
£ * nd
m 53 s
L] "
@ T .IEF .,r ' L - 2 T L Lo T T
Lr] L] Fd 2z (] g 4000
Pl (i P,
For Helg, press 1] ARTI00N 1255 PH

The Review All Results page has five display tabs: All, Standards, QCs, Blanks, and
Unknowns. Clicking the All tab displays the results for every sample in the sequence.

[ r\an £ standards £acs £ Blanks £ Unknowns f

< To review and rework the results for the unknowns

1. Click the Unknowns tab at the bottom of the Result List to display the peak integration
results for the unknown samples.

2. In the Component List, select the internal standard, Alprazolam-d5.
3. Inspect each file in the Result List and check for peak detection and integration problems.

4. Inspect the chromatogram in the Chromatogram pane for each file, as follows:
a. Ensure that the LCquan application found the peak.

b. Ensure that the shaded area accurately represents the contribution of the component
to the chromatogram.

If you want to modify the peak detection and integration settings, return to
“Entering Component Identification Parameters and Integrating the Peaks” on
page 32.
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5. In the Component List, select a target compound.

6. Repeat steps 3 and 4 for each target compound.

Note For the file APN_057, target compound nefazodone, the row in the Result List
is shaded in pale orange and the Peak Status column displays Response High. This
means that the area ratio for the sample is greater than the area ratio for any of the

calibration standards. As a result, the LCquan application had to extrapolate the
calibration curve to determine the amount.

7. After confirming that the LCquan application has detected and integrated the peaks
properly, inspect the Result List again.

The Calculated Amount column of the list displays the calculated amount of drugs in
each unknown sample.

Figure 63 shows the results for the nefazodone unknowns.
Figure 63. Results for nefazodone unknowns on the Review All Results page
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8. Go to “Exercise 7: Generating a Custom Report.”

Saving the Workbook and Exiting the LCquan Application

If you want to take a break, you can save your workbook and open it again when you are ready
to continue. For instructions about saving a workbook, see “Saving the Workbook and
Exiting the LCquan Application” on page 59.
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Exercise 7: Generating a Custom Report

This exercise describes how to create a custom Microsoft Excel™ report that describes the
p
quantitative analysis results for your data.

% To generate a custom report
1. Click the Reports icon in the navigation pane.

The Review Reports page opens (see Figure 64).

Figure 64. Review Reports page in the Quantitate view

£4 Thermo LCquan - 3-Drugs Workbook

File Zoom Wiew Apps Options Help
D8RS LLFR000000® 4k 00|
Instruments I Review Reports - generate reporting options and printouts
Acquizition -~
Explore Excel Report Selections:
= — Manage Excel Calumn Arrangements
Quantitate Use Column Arrangement
Select an Arangement

T :
B r Ecel Long Summarny LI

Create/ Edit/ Yiew an Arangement |

[elete Selected Arangement |

[~ Sample Style Excel Reports

. - Launch *Feport Template Generator
#Report Repart Selections:

Use Save Type XReport Template Create XFeport Templates

— Select Feport Options

" Print Only
" Save Only
 Print and 5 ave

Lreate Feports I Apply Cancel | Help |

< T | ¥
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For Help, press F1

2. In the Manage Excel Column Arrangements area (see Figure 65), select Excel Short
Summary from the list.
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Figure 65. Mange Excel Column Arrangements area

tanage Excel Column Arangements

Select an Arrangerment

Ewxcel Shart Summary j

Create/ Edit! Wiews an drangement |

3. Click Create/Edit/View an Arrangement.

The Column Arrangement dialog box opens (see Figure 606).

Figure 66. Column Arrangement dialog box

Column Arrangement rg|
Avallable Columnz Dizplayed Columnz
| Item | width | Places | ~ | Item | width | Places |~
[ |acq Date 250 NA | [ [FileMame 150 M|
[ Area 100 2 [ |Sample Type 150 s
[~ |Barcode 150 [ [T |Sample Mame 150 h,
[ |Barcode Status 75 i [T |Integration Type 120 [
[™ |CalEgn 250 Ne | [ |Responze 100 0
[T Cliert 250 A, [ ISTD Response 100 0
[T |Comment 250 M, [ |Response Ratio 100 3
[ |Company Mame 250 i [T |Response Type 100 h,
[ |DettaRT 100 4 [T |Specified Conc 100 3l
[~ |Di Factor 100 2 [ |Calculsted Conc 100 3
[~ Durstion 100 2 [ % Ditt 75 i
[T |Exclude 75 A, [T |%RsD 75 1
[T |Height 100 2 |jw M|y 75 1w
Factary Defaults Cument Arahgement Mame; |EHCB| Short Summary | Cancel | Help |

The Displayed Columns list shows all the columns that are included in the Excel Short
Summary report. The Available Columns list shows (in alphabetical order) all the
available columns that are not included in this report style.

You cannot modify the standard Excel Short Summary report, but you are going to use it
as a template to create your custom report.

Change the Current Arrangement Name to CustomSummary.

Notice that the OK button is enabled so that you can now save your changes to this

report style.
In the Available Columns list, click the box before Acq Date and click Add.

The Acquisition Date column is added to the columns that will be displayed in your
report.

In the Displayed Columns list, click the boxes before any of the columns you do not want
in your report and click Remove.
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Use the Move Up and Move Down buttons to reorder the displayed columns any way
you like.

When you have finished editing the columns for the new arrangement, click OK.

In the Excel Report Selections table (see Figure 67), select the Use check box in an empty
row.

Figure 67. Excel Report Selections area

Encel Report Selections:

Use

1 2 |Cust0m$umma:y j
2 | [ [QuanResult Grid

Column Arrangement. I

™ Sample Style Excel Reports
Click the Column Arrangement column and select CustomSummary from the list.

To create sample style Excel reports, select Sample Style Excel Reports.
Sample Style Excel Reports have information about one sample per page.

In the Select Report Options area (see Figure 68), select the Save Only option.

Figure 68. Select Report Options area

Select Beport Options

" Print Orily

Click Create Reports.
When asked if you want to save your workbook, click Yes.
The application writes the generated Excel (.xls) report to the Exports folder:

...\Xcalibur\QuanRoot\Example Study\3-Drugs Workbook\Exports

Saving the Workbook and Exiting the LCquan Application

You can save the workbook at any step in the LCquan procedure. You can then exit the
LCquan application and reenter at the same place at a later time. When you reopen a
workbook, LCquan displays the page and view that were open when you exited the
workbook.

Thermo Scientific
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< To save the workbook and exit the LCquan application
1. Choose File > Save to save the current workbook.

If you want to save the workbook with a different study or workbook name, choose File >
Save As. The Save As Wizard guides you through the procedure.

2. Choose File > Exit to exit the LCquan application.

Note During data acquisition, you cannot exit the application without saving the

workbook.
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