Quantitation using MassbLynx
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Quandtitation

¢ Determines the concentration of
specific analytes within a sample

¢ Acquisition Modes:
~ Multiple Reaction Monitoring (MRM)
— Single lon Recording (SIR)
— Full Scan Acquisitions

3_5 007




3 5007

QuanLynx Quantification

¢ QuanLynx with an EPCAS System is Designed to
Be a Part of a 21 CFR Part 11 Compliant
Environment.

¢ QuanLynx Reports are Easy to Customize and
Results Can be Easily Stored for Later Viewing.

© The Numerical Results are the Same with and
without QuanLynx.

How do we quantitate?

4 In addition to unknown ¢ MassLynx analyzes the response of
samples, run a set of unknown samples and compares their
standards to form a response to that indicated by the
calibration curve. calibration curve, then calculates the
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concentrations of the unknowns.
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More on how do we quantitate?

Steps in Creation of a Calibration Curve
for Quantitation

4 Integrate peaks in chromatograms

4 In each chromatogram, determine the location of
the peak relating to a specific compound

¢ Calculate response factor for the located peak

¢ Create a Calibration Curve for that compound
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What do | need to do to run Quanify?

¢ Standard Sample list plus two additional
categories:

— Sample Type
~ Concentration A (B, C, D....)

FigName " [ Fle Text * T MSHE . [ InelFle. [aots’ | InjettVolume ' Sample Top .
FSSAYDT | plsmoblnk  DEFAULT DEFAULT | 1 - 10000 !
ASSAYDZ | UZpgimietd DEFAULT DEFALLT | 2 . 10000 Stedad 62|
fSeAvis | Ofng/misid [DEFAULT PEFAGLY |3 |7 10000 | Stendad 05 |
esSAYDs | O7Spg/mistd DEFAULT DEFALLT 4 | 10003 Stardard o7
ASEAYDS | ipg/misid DEFALLT |DEFADLT , 5§ | 10000 Siandard 1
ASGEVOE . Zpo/misid  DEFAULT DEFADLT | 6 | 10.000 Standaid 2
pSSAY0F 7 Spoiied  DEFAULT DEFALLT | 7 | 10000 | Stended 5

D8 |aS8avis” " op/mied  DEFAUCT DEFAULT |8 T0BGN | Stendad W0




How do | add these?

Two ways to add these fields:

1) Use the “Sample / Load
Format “ menu item and load
in a format that already has
these fields.

2) Use the “Customize Field
Display” button and add the
fields.
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Review of Sample Types

Blank - Solvent or matrix, insures that system is clean
and/or shows endogenous material in sample.

Standard - Sample of a known concentration,
used to form calibration curve.

Analyte - Sample of unknown concentration.

QC- Quality Control - Known concentrations,
used to test the validity and accuracy of
the calibration curve.
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e Specify Sample Types and Concentrations

4 Pull Down menu within )

whether the sample is a

¢ The known
Blank, Standard, Analyte CONCENtrations of  ———s s —
or QC. o . 2
Standards or QC's

must be entered
info this column.

Blank

Analyte —
Blank. -
2

g9 Example Project in MassLynx to Practice On

Project = Quantify.pro

Set of analyses on samples using a MS
method that had:

¢ MRM of 3 channels

Internal Standard (294.1 > 64.0)
Analyte 1 - Parent Drug (288.1 > 58.0)
Analyte 2 - Metabolite  (274.1 > 182.1)
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Internal Standards

¢ Used to account for Experimental Drift

¢ Can be Added at Various Points in the Analysis

- In the Original Sample
- Before Injection by the LC

¢ Response of Analyte in a Sample is:
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(Peak Area of Analyte)
(Peak Area of 1.S.)/ (Conc of |.S.)
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2 Quantification Steps

. Set up Integration of Chromatogram Peaks.

Create Quantification Method.
Process Samples.
Check Resuits — Adjust if Needed.

Print Out Results — Save Results on Computer.




1.A Set Up Peak Integration

¢ Go to the Sample List and ¢ Click on the Chromatogram
highlight a Standard in the hot key.
middle of the range.

S .
i EFALILT 1 Blark !
ASGAvd: Dzpgmisd  DEFAULT DEFAULT ’”2 i Swnded |
ASSAYOS  DSpg/misd  DEFAULT  DBEFSOLT 7§ 0 18 [Stendad
ASSAY04  O7Spg/mlmd  DEFAULT  IDEFAULT 4 ¢ 10 [Stendad 07
AGSAYOE  pgimisd | DEFAULT  [DEFAULT 1 5§ 10 [Stendad | 1
ASSAY0S  2p/mistd  DEFAULT DEFAULT | 6 10 Stencad 2

Spgdit std 7 DEFAULT.
ASSAYDR  [10pg/mi IDEFAULT ‘
[ |ASSAYDS  liBpg/mimd  DEFAULT  DEFAULT 3 10 [Standad [

1.B Peak Integration-Display All Traces

@ The TIC for the highlighted [EEEE
sample will be brought up.

¢ Click Display, Mass from
the top of the
chromatogram window.

click Add Trace and

Select All
to bring up all
of the fransitions.

3_5_007




Three lon Chromatograms Should Now Be Shown

aﬂﬁ - " .
ix; € Each individual

- fransition will

Bpgiml std : now be
ASSAYDT MRM of 3 Chanriels AP+ :
. 281 284.1 > 64 displayed.
56563
B % j\%%;m _ .
e
As5AYD7 vRMo 3 cramess ar+ | @ Remove the TIC
281 788.1 > 58, -
105* A to simplify the '
¢ -~ screen. (Ifthe TIC is
sssavl? 0 HRMot3 Channels AP+ | still displayed)
0 285 27817 1621}
78503
] Ji |
il - L. .
T S |
ASSAYD? MRM of 3 Channels AP+ |
g 281 s
o 094l
1%

To setup the Integration use the (Process, Infegrate) menu item to get the
‘Integrate Chromatograms’ dialog box. First determine the baseline noise by
grabbing some noise (right click and drag) over a quieter area of the

chromatogram.

for example)

5 e Edl " Daplay ! Frocans i
Peak to Peak ‘i Bie] elmikimn] e e ] +) 2
Amph‘[ude of p,l,!,‘_, natonr MRM of 3 Channeis AP+
. Tosdrate chicmatogn
Nons_e Will Be 27783 e
Filled in j\%i
az1
T RM ola Channets AP+
Next Ciick 261 208.1 > 36
e . ’
on Smooth jL —
' i ' i I:tRM ulf a Cr:anne:a AP+
281265 2741 » 1824
7.8563.
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1.D Setup Peak Integration-Smoothing .

Continue setting up Integration Process: After Clicking on Smooth, Right
click and drag over the peak at half height.

Window Size
Wil Be
Filled In

MRM of 3 Channels AP+
284,

.81 1 > B4
2 56563
293
\ 3.2

K 1.46e4

T Trr T EE ey
MRM of 3 Channets AP+ |,
281 288.1 > 58,

MEM ot 3 Channels AP+ |

T
261265 2744 » 1821
T.8803

Use Mean ¢ Time

Method When
Smoothing
Chromatograms
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1.E Setup Peak Integration — Peak Detect

_ e
Without Apex Peak
Integration

Setups Baseline

Shoulder
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1.F Setup Peak Integration -
Peak Detection with Apex integration

ttntograte chiomatogro

Noise Peak Width

If Apex Track® Peak Integration is
selected, noise determination
parameters are set up in the peak
detect box. Noise and Peak width can

be determined automatically, ' AN
Select if you Set starting and
want Shoulders ending Baseline

3.5.007 detected levels

1.G. Quant Method Editor — Integration Parameters

ate chromatogram

Specify Criteria to Discriminate
Peaks from Noise. For ‘Relative’
values, enter the percentage of the
largest peak (base peak) a peak
Method Editor must exceed to be integrated.

Peak Threshold

parameters can also
be adjusted in the

35 007
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f@p 1.H Setup Peak Integration Parameters

entering Noise and Smoothing parameters, click

¢ Aftel
his will save the integration parameters for this
ansition to the clipboard.

¢ Click OK, the peak of interest will be integrated.

¢ Review the integration - is it acceptable? If not, repeat
the integration with different parameters (noise, peak
detect, thresholding) until satisfactory results are

obtained.
¢ Once an acceptable integration is obtained, you may

want to test it on a low range standard and a high range

standard to insure that parameters are adequate for the
full range of response.
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1.1 Review Peak Integration

I R T —
‘-.Eul- Broneax Yireine Took ' Hels ;oo
| il ] oo i k| A e

po/ml std
| asiavae Sm than, D)
279,

Example of a peak with suitable integration parameters and a

poorly integrated peak.

3.5 007
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&uaw IM}/x ~ Edit Mefh

2. Build Quantitation Method

0 BUl!dlng the . ;I}MethodEditor--'llinliﬂed]'
Quantitation Method:

From the ‘Quantify’ menu,
Choose Method’

When the Method Editor
dialog appears, choose

File, New’ to get a blank
method.
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Hint. It will be easier if you:

Reduce the size of the Sample List window so this window along with the Method
Editor dialog box occupies half of the screen and the chromatogram window
occupies the other half of the screen.

Main MassLynx /

Sample List
Window i L
Method Editor " T

Dialog BoX s>

W M o i Gy P
2 R
Chromatogram W] ’ ‘l
Window /|
b,
; T ozl Tl »z.thg_ _.__:tgu__f__r"_
3-5..-007 mltm‘g || 7 mamme o008 | Thtates b | Bart s [ Mt LR Iwm.
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4 Name
Enter appropriate name

¢ Internal Ref

Use the pull down menu on the right -
side of the box

— Select Int Std for analytes
— ‘Nong' for Int Std

{orifno 1.S. is used)

| Timo Wedow (e
“Puak Goleckion -+
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2.B Quant Method Editor — Trace & Peak Info

5 Nem | el )
B 4
: -

S ey Tie RIS E Sews)
i1+ Abisiion Functon umbei o >

" Concerivaion of Stendrds

- GorwelPasnsine; (| /| © Poiefivenion T - TR T
e Pasncies || TP [l =
P b Ve[| e Vbetendz T
e Pk i [T [/ § i
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¢ Quantify Trace

From the
Chromatogram
window,

‘right click and drag’
over the peak of
interest and the
transition (Quantify
Trace) and the
Acquisition Function
Number will be
entered for you.

13




The Quantify Trace is the trace descriptor of the
chromatogram being used to quantify the compound.

This can be:
- A single decimal number (m/z) for mass chromatograms
(from SIR or Full Scan (continuum or centroid))

- Two decimal numbers separated by a ">" for an MRM
function e.g. 609.2 >195.1

- 'TIC' for total ion current chromatograms

- 'BP!' for base peak intensity chromatograms
- An1, An2, An3, or An4 for analog data

- The wavelength for DAD data.

- Ch1, Ch2 etc for SIR data to use one quantify method with
multiple SIR functions. Where Ch1 is the first mass in

the list, Ch2 is the second efc.
3_5 007

Pew 2.B Quant Method — More on Trace & Peak Info

¢ Peak Location: Retent-ion
Time (RT) and Time Window

Parameters were entered
during the ‘right click and
drag’ over the peak. 'RT is
center of a time interval that
the peak must appear in to
be associated with this
compound. ‘Time Window' is

Peck Looation and Time Windom P ' t the half width of this interval.

eak Location and Time Window Parameters ‘

can be entered from the keyboard if needed. So for this example, the peak
Also to correct the peak retention fime you can must appear at 2.79+0.42
just ‘right click’ (no ‘drag’) on the peak at the min.
correct retenfion time.

3_5_007

{lLargest ik
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2.C Quant Method Editor — Peak Selection

¢ Peak Selection

If more than one peak is
detected in the ‘Time

L i e Window', this designates

; ;_} L =) ——— ~J|  which peak fo choose.
g e BRDE | Jserll The peak Nearest to the

et Tave i entered RT,

the Largest peak,

the First peak,

the Last peak

) or Totals (sum of all of
the peaks).

3_5_007

2.D Quant Method Editor -
Add Compound to List & General Parameters

¢ Click Append to enter into —
the Compound List

{or click on ‘Insert' fo put a
compound in a certain spot

in the list). e
Ui Piok Pt [T |
then

¢ Click General Parameters. — ! ]

The ‘General Method’
parameters dialog box
houid appear.

3_5_00?
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® 2.E Quant Method Editor — General Parameters

‘External’ for I.S. (or if no Int Std used) # Polynomial Type
‘Relative’ for Analytes with an [.S.
For Int. Std. :
Average RF
For Analytes :
Linear or Quadratic

¢ Point of Origin
Typically Exclude
¢ Fit Weighting

. . Start with 1/X
¢ Concentration Units ,
Enter Units for X Axis (none for 1.8.)
of calibration curve & Axis Transformation
(e.g. ‘ng/mL) .
3 5 007 Typically none

2.F Quant Method Editor - Integration Parameters

Click on ‘Integration Parameters’ to enter the
integration setup for this method.

35 007
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2.F Quant Method Editor - Integration Parameters

¢ Integrate Parameters

Same window from before
appears, click on ‘Paste’ to
input the parameters
determined earlier for that
transition and ‘Copied’ from
the chromatogram window.

3_5_007

2.F. Quant Method Editor - Integration Parameters

You can also manually change the
Integration Parameters here. Use the
same procedures used when integrating
peaks in a chromatogram (for example
the smoothing parameters can be
adjusted).

3_5_007
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2.G Quantification Method Editor
Example of a
Quanfification
Method
Filled Out
for the
Internal
Standard
; Integrole Paramaters., l.m Rl |[N°ﬂ°] . _-:_]‘
Tmedm(m]* IR i
| wﬁ““““w l e
3.5 007

2.H Adding to the Quantify Method.

¢ This entire process now needs to be repeated for the two other
compounds.

# Things that may differ between compounds:
Transition (Quantify Trace)
Name
Integration Parameters
Internal Reference (Select Internal Standard if Used)
Concentration of Standards
Retention Time
Time Window
Response Type in General Parameters Window
Polynomial Type in the General Parameters Window

a_5_007
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2.1. Quantification Method Editor
Example of ————
Quantification
Method Filled Out _ Em “““‘i .
- . Irlema 'lnlrmalr.tand.ald
FOI' A” Thl‘ee l]uanhfyTrace W_Sﬂ
Compounds __1 Horiibon P Nunbat (G ™ ]
EmnhmndSst W
If you change any of ———
the parameters for a || PP el
compound {e.g. ﬁ‘UwRF\“alch— TmeWmdow[mm}+ B R
‘Conc of Stds', R.T., 0 egpm oo Posk Sdesten __-_:_-IF‘-—M =
B’EC.),C“CkOﬂ S L T T fl R
I\rﬂ]od[fy to save the Note: Internal Standard Specified For
changes. Compound 3.
3 5 007

2.J. Other Considerations

¢ Propagation
Edit, Propagate

When checked, ali values in
that category that are
entered for any one
compound will automatically
be assigned and identical for
all compounds in that
Quantify Method.

For Example: Since ‘Integrate Parameters' is ‘checked’, all of the compounds will
use the same integration parameters (smoothing, etc.) when integrating peaks. You
can ‘uncheck’ this and then enter different integration parameters for each

compound if desired.
3.5 007
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2.K. Quantification Method Editor — Relative R.T.

10pg/mi std
ASSAYOS Sm (Mn, 2x3) MRM of 3 Channels AP+
10 2.81 286.1>58
ol 2.07e4
1 ABC Internal
Standard
Yo

0]

Hnmbaﬁha .

. Nome: e

- Intemal B Rl I: memal Torend
-ﬂumw’ﬁm 5 ]741>1321 Sm}l

Acqmilm?unclmenber One i
Cummahonnfsl.mda«de - b .ﬂ_[’“

Peak Locaiion——

ASSAYCS Sin (M, 2x2) 65MRM dscgfiqisf; . :r' Hoterﬂmeelm] o
‘IDOj 1.15e4 L+ He!aWeHelmTlme 0,557
LLLCE pyeve standord
Parert ? meﬂdm [mn:]* :

B %

O M AR LA L L s s ek L T a1 A

1.0 150 200 250 300 350 Example of Use of Relative

3soo7  (2.65)/(2.81)=0.937

2.L. Quant Method Editor-User RF/Peak

Minor Points About the
Method Editor.

o - fmotabofte

User RF Value :

If no calibration . s hﬂmlﬂefp iemal stenderd _1

If no calibration curve is T TR seo

available, then divide the b doqson Functon “”“‘“l—._l

peak area (response) by 3 -_-.commasmm W

this factor to calculate the _E._ - Paak Lablion-=riimrisrine ey

cone.’s. vy | aele || # Reenion Tl R
- el Poametei., - | | Releive Betenlion Tine - [R0G
N AT Ref -

User Peak Factor L wlf;’“] -

All concentrations T Ve RE Ve [raniis 'Pmks dmmf e

A . " Usen Pk Eagien: 0 no .IN est v

calculated will be multiplied - PeRe oot - e

by this factor. ' ——

3_5_007
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2. M. Quant Meth Ed. - Integrate Window

/

Take the ‘Peak Location : Time Window' and
multiply by it by this factor to get the half width of
the ‘Integration Window'.

For example if the ‘Peak Location:"RT'=3.0 and the ‘Time Window'=0.2 then
using the above example, the ‘Integration Window’ is 0.4. So for a peak to be
successfully integrated, its peak top must be in the range of 3.0+0.2 minutes and
both its start and endpoints must be in the range of 3.0+0.4 minutes.

3 5 007

3. Processing Samples

¢ Once the entire method is built, it's time to process
the samples.

4 Highlight the samples to quantitate. If the entire
sample list is to be processed, click on the upper left
box to activate the entire sample list

¢ Click on Quantify, Process Samples.

3.5 007
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3.A. Processing Samples

o Vo

10 B!emk

:

: T GC: DEFAULT AT T

A DTE R [Pk campla 01 =:Elnni—

LA -SSaTa IO T Rk savile O |BERADICT 5 [DERADLT o a1 TR A

Rl essans -Hat"anpluﬂ?l OEFALILT -.‘-r-aiy!e
w

Highlight the samples you wish to quantitate and
then select ‘Process Samples’

3.5 007

3.B. Processing Samples

This window appears to confirm the specifics prior to processing
samples. Double-check that the:

1} Designated samples are correct

2) That it is using the correct method.

3 5_007
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4. Reviewing Results

After samples have been processed, a
“Quantify” box will appear on the lower tool bar. Double
click to bring up the results.

OR

Using the main toolbar, click on the View Quantify
Results button.
OR

Using the main menu, click on the Quantify, View
Results menu item.

A, Sample of QuanLynx Quantification Results

R LEEI i E A B ] 3

o I4RM of 2 channels AP
Iocaticiont of Deterinalion: § 416700 Netsbolte-2 06560672022 204302 10210
fCallomtion eurve: B.262085% x+ 00241028

[ 20001
Renponsa tyae: intemal 1q (Foard), Ame> (I8 Cone. (13 Ates
(Cutve izt LINgar, GHais: CielLe, Welgaing: 126 Ads ot None i

4254 it
|1 R e e AR e i
Tl ABEAMA Smoothikin B2 RN 013 channals AP+
pt L BT SADIRA5A2I0 285,10  G4.C0:
i /\ e
T

" LR




4.B. Some Features of the Menu of the QuanLynx
Quantification Results Viewer

Step Through Step Through

the Different the Different
Samples Compounds

35007

Turn On or Off the
Slide Show

Experimental Record Can Be
Displayed Using Menu ltem

4.C. Manually Adjusting Integrations

Click on the Baseline,

Bt S =BX4 gelect the End Point using

SRV SmooihiMa 20) RN of 3 channals AP+| )

- L8 ”‘1;3;5’?.-321 the Pointer and Left Mouse
o “* Button Move the End Point

to the desired spot.

A faint line will show the
position of the original
baseline. Reports will now
show that this baseline
was manually adjusted.
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4.C. Manually Adjusting Integrations

DL B bt Click' in the window

ASSAYH Smooth(dn 202) IMR¥ 0f 3 thannals AP+
. 19K w4r0-6400)  and a menu appears.
B 281 457104002

Select ‘Save Peak
Modifications' from this
menu to save changes to
the baseline.

Go to another
chromatogram to keep the
original baseline.

3 5 007

4.D. Right Click on the Display and Select ‘Display
Options’ to Customize the Display:

For Example the Chromatogram Display Can Be Changed:
Peak Annotation

Use ‘Summary’ Page to
Control Slide Show

Chromatogram
Display Adjustments

Toggle Showing Internal
Standard Chromatogram

Y Axis e

3.5 007
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4.E. ‘Right Click’ On the Summary Table and ...

1) Click on ‘Change Column Order’ and which

columns are displayed in the table can be 2) Click on ‘Edit Column
changed. Properties’ and the
o properties of this column

can be changed.

5_5_007

5.A. Change How the Report Will Be Printed Out

From the File’ Menu, Select the ‘Report Format’ Item:

A Compaund Fer Page
* [Jfiow Spit Compounds

Compound and Sample Summaries Can be Formatted Differently From

How They Appear on the Screen
3_5_007

26



5.B. Chromatogram Print Formats
Can Also Be Adjusted

Customized Display and Report Formats Can Be Saved For Later
Use

3 5 007

5.C. More on QuanLynx Quantification

¢ Printing Reports (File, Print Reporf). Besides a full report,
results from a set range of samples can be printed.

< Screen and Report Format. A customized format can be
saved in a *.fmt file for later use.

¢ The Quantify Method used with a report can be changed using
(Edit, Quantify Method)

¢ Editing of Calibration Curve (Edit, Calibration Curve) allows
excluding of specific data points. {‘Right Click’ on a pointin a
Calibration Curve and select 'Exclude Point').

+ Reprocessing samples after editing Quantify Method
(Process, Calculate)

3_5_007
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5.D. When Finished QuanLynx Quantification
Resuits Can Be Saved in a File

¢ Everything is in One File

¢ This file can be viewed and reports printed at a later date
without reprocessing data

¢ This File Will Contain:
Compound and Sample Summaries
Calibration Curves
Chromatograms
Experimental Record for Each Analysis Run
Quantitation Method

3§ 007

QuanLynx Report Viewing

The report remains untiffed until saved.Anytime changes are made and
prior to re-saving the file, there will be an asterisk next to the file name.

Toa

The information detailed in the Compound Summary is the first
compound listed in the Quantitation Method. To see summaries

for other compounds, select a molecule button on the tool €* &
3 5 007 —
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MassLynx Quantification without QuanLynx:
Reviewing Results

Summary Table

After Quantification:

 You should be able to bring
up two separate windows -
one with numerical results;
the other with the calibration | i
curve. ’

+ If one or the other fails to e
appear, use the ‘Display, P

View’ menu item and check ™=~
the appropriate window fo :q

e
Lok
LLL
ur
e

b LT Y
L]
18
[~
W

e

ey

view.

I

W e w m G wf oM

10

AR

Calibration Curve —/

3.5 007

Reviewing Results
(when quantifying using Quantify)

¢ Numerical results and the calibration curve will be listed by compound.
To review different compounds within the same Quantify Method, use
the arrow keys on the toolbar.

< To view individual peak integrations, highlight a sample
and click on the eyeglasses icon. The arrow keys on
either side allow scrolling through the sample list.

or ‘double click’ on the desired sample in the summary table and its
chromatogram will appear.
3_5_007
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y Editing Results (when quantlfymg using Quantlfy)

3 hromakagezm = (ASIAYDTY i i
Emmmwwmrmm‘ =X

2 Rlp| wsnio) el ]@Aﬁa[m[a Q] s
ASEADY MRM of § Charrigle AP+
100 279 2851 > B4

A 45162

'ﬁPo&wwﬂw

S Tope, 2.?38 -
o Bhart 1 248 E
Endi 3478 0

%%

2) After adjusting the
baseline, ‘click’ on ‘OK’
— e | 1O save the change.

1) To edit the actual integration, go to the chromatogram
window that has been opened and adjust by clicking on the

integration endpoints and dragging to the appropriate place.
3_5 007

Other Options
(when quantifying using Quantify).....

Option Available through the ‘Quantify’ Window Menu ltems

¢ Printing Reports (File, Print Report)

¢ Editing the screen format (Edit, Output Compound Format) allows
addition of fields, editing of fields and editing of numerical format.

¢ Ediing of printed report format (Edit, Output Sample Format)

¢ Editing of Quantify Method (Edit, Quantify Method)

¢ Editing of Calibration Curve (Edit, Calibration Curve) allows excluding
of specific data points.

¢ Reprocessing samples after editing Quantify Method (Process,
Calculate)

3_5_007

30



