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Optimization compounds om TQ

= The optimization of compounds on a TQ MS consists of different stages.
— Prepare system for infusion
— Optimize MS 1 with focus on molecular ion (also called parent)
— Optimize MS 2 with focus on fragmentation and daughter ions
— Create MS method containing MRM information
— Shutdown MS
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Waters:

Manual optimization
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SCOpE Waters’

= This presentation serves as a step-by-step guide for manual compound optimization.

= First the steps necessary to prepare the instrument are given.

= Then all steps to perform a manual compound optimization are explained in detail.

= Finally, the steps necessary to shutdown the instrument are highlighted.
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Waters:

1. Prepare the instrument
= Accessthe tune page
= Switch on the instrument
= Prepare the fluidics
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Access the MS Tune

Waters:

= |n the MassLynx main window, click “Instrument” in the left margin and then click the icon “MS Tune”.
Make sure the top toolbar icon is “Shortcut”.

©2024 Waters Corporation
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Step 1: MS1 tune er

File View IonModg as  Wacuum Ramps  Setyg o
UD=H3

+ | Fluidics | Extended

Source Voltages

Capillary (<) 103 100 |[—fF—— - S
[F]z DaughterScan

Cone [ 43 40 — I—
14 MS1Sean - B14 1821.95 2 3243

Source Temperatures

Desolvation Temp [C) 400 400 401.0 Q{
2.08e7 x4

Source Gas Flaw

Desolvation [L/Hr) 992 1000
Cone [L/hi) 50 50

1. Switch on the API gas

2. Switch into Operate

1 3. Select the MS mode icon —
4

Select MS1 scan, type in the expected m/z value of the precursor ion and use a span of 5-10 to zoom in
on the precursor mass.

8.5 399.0 3995 400.0 402

Z [

Read Vacuum Ok perate
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Fluidics Tab: preparation G . rsm

In the MS Tune page go to the Fluidics tab.

= Make sure the syringe is free from air bubbles. Therefore purge 2-3x with Wash solvent prior to first infusion.
This will garantuee a stable signal in the spectrum window.

= Prepare a solution of 100-1000 ng/mL in an appropriate solvent (e.g. methanol, acetonitrile). Most
convenient is to prepare this in a vial with preslit cap, which can be hung on one of the positions.

= HINT: start with 100 ng/mL, use higher concentration in case of [OW iNteNSity. s 0150 = ¢ @ o o @ |
€] [~&] [<]
Sst::: [ Infusing

Flows

Flow Rate 10.0 L fmiry

Yalve Position | Combined
Fill

Feservoir A

Fill Walume 250 uL

"l azh 1 tires when purging.
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Fluidics Tab: operation EEYme——

1. Select Combined mode

2. Set a mobile phase flow rate of 400 uL/min (access from either the MS Console or Inlet Method editor)
— Set 80A/20B for early eluters
— Set 20A/80B for late eluters
— Set 50A/50B if retention time is not known yet

File View Ion Mede Calibra Ga Vacuum Ramps Setup

-LLIE%EIID o

3. Purge compound prior to infusion from either reservoir A or B

4. Seta Flow Rate of 10-20 pL/min Iﬁ \i!-, <]
5. Press the Start button, the m/z peak of interest should be appearing D
6.  When the syringe is empty, refill it using the Refill button S
7. If you have limited volume of sample, use less Fill Volume Townss  [05 wmng
Walve Pogition | Combined 1
- —
Fill alum 260 L-lL 7
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Waters:

2. Manual compound optimization
 lonization
« MS1tune
« MS2tune
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Step 1: MS1 tune Waters:

The goal of this step is to optimize the parent ion (or precursor ion) m/z and corresponding cone voltage,
as well as the other source parameters.

= Use Chemspider.com, other internet tools or literature to determine the compound monoisotopic mass [M]
(see next slide).

= Source parameters such as desolvation temperature and gas flow can be tuned but will be a compromise
for the particular analysis.

= The default ion mode in the tune page is ES+. For other ion modes, go to the toolbar, select lon Mode and
make a choice.
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Chemspider and MassLynx MM Calculator o’rs

= Chemspider provides a formula, average mass and
monoisotopic mass for any given name (see right).

= As an alternative a formula can be entered into the
MaSSLynX MOIeCUIar M SS CaICUIator (See beIOW)' e@|@h‘rtp:f/wm«nchemspider.com/(hemica\—Structure‘2169.htm\?rid:b2e89b62—fac?—43d1—b6a37aaa‘,0 - OHEYHome—SAPNetWeav
Access this windows via tools icon in the left margin of e w e o oo e
the MassLynx main window. e T S

ChemSpider

Search and share chemistry

Simple Structure Advanced History

Molecular Mass Calculator = (O] ’ﬁ Found 1 result

Search term: atrazine (Found by approved synonym)

Enter formula e.g. C1TH13NOEr | Calculate I )
Atrazine

ICEH-I ACING User elements... | Molecular Formula CsH1CINs
bass |21 £.0933 [ —Mass Type— Fasat | A Average mass 715,605 Da

(.. A Ny Monoisotopic mass 215093781 Da
2761016 (19) VB Copy | A J\ ChemSpderD 776

o M
@ Monoiso oM R
Close |
—lontode Multiply charge
T

Eef: Pure Appl. Cham.. 758, 663-800 (2003) iM+nH) herbicide  pesticide
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Parent lons to be investigated C Wat

= |n general ES+ provides [M+H]* = M+1 and ES- results into [M-H]- = M-1.
= Be aware of the following exceptions, so check for alternative m/z values:

— Certain ES+ compounds prefer adduct formation:
o [M+NH,]* = M+18
o [M+Na]* = M+23
o [M+K]* = M+39
— Certain ES- compounds prefer adduct formation:
o [M+CI- = M+35
o [M+acetate] or [M+formate]- = M+45 or M+59
o [M+sodium formate-H]- or [M+sodium acetate-H] = M+67 or M+81

— Certain ES+ compounds fragment easily in the source with loss of:
5 H,0 = M-18
> MeOH = M-32
> EtOH = M-46
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Step 1: MS 1 tune

[ Waters Xevo TQ-Smic

File View IonMode Calibration Gas Vacuum Ramps Setup Acquire Help

02 H S o

oo 10 (2 |BL @[ > L Ui |[m |

ES+ | Fhidics | Extendsd

Source Voltages
Capillary [k]

Cone [¥)

Source Temperatures
Deszolvation Temp [C)
Source Gas Flow
Desolvation [L/Hi)
Cone [L/hr]

Analyser
LM Resolution 1

HM Resolution 1

lon Energy 1

L Resolution 2
HM Resolution 2

lon Energy 2

Collision Energy MS [V]

pr M ——
R e

400 400

ERl
.

M0 ———F—
M ——F—
e —r—
o1 ——F—
e —F—
T ey m—

L

Function Set Mazz pan Ell
1 MS57 Scan + |56 401.4 5 g R
[Flz DeugherScan = 2833 159 5 1000 Select a proper Gain value
B3 Daughter Scan * 4013 1539 ] 1000
14 MS1Sean + B14 1821.95 2 3243
J =
1.69e7 8|

For best practice zoom in on the y-axis till the peak
reaches the top of the spectrum window.

399.0 3995

400.0

402,

Or double’click here to'zoom out

403.0 4035

V-G id i\ i T i1 ot

EEjEEr] |

Read WVacuum Ok Operate
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Step 1: MS 1 tune Waters’

= Now the following can be tuned:
— Capillary voltage (method specific, compromise between compounds)
— Cone voltage (compound specific)
— Desolvation temperature (method specific, compromise between compounds)
— Desolvation gas flow (method specific, compromise between compounds)
— Soft ionization/transmission mode (compound specific)
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Source Voltages

= Capillary Voltage: voltage needed to send ions to the surface of the charged droplets, needed for
efficient transfer of ions into the gas phase

— Compound dependent
— Optimizes between 0.5 and 3 kV

o Rarely optimizes above 3kV

o Values above 3kV in ES- may result into a blue discharge on the capillary tip and should be avoided
— Needs a compromise in case of multi-compound applications

— HINT: After tuning, make 3 injections at different voltages (0.5kV, 1.5kV, 2.5kV) and compare the S/N.
Peak area is not the deciding factor here, because the noise level can increase at lower capillary voltage.
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Source Voltages

—‘ | \ ot

= Cone voltage: voltage needed to send ions into the first vacuum region - S

~ Compound dependent /
— In-source fragmentation occurs at higher values

— HINT: A typical optimization diagram is shown in the figure below. Have the cone optimized where the
green arrow is located. At lower cone voltages the peak intensity will be similar, but the noise level will be
higher resulting in a lower S/N.

Optimum cone voltage

1
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Desolvation Temperature Waters:

= Desolvation Temperature: temperature of the N, Flow needed to evaporate mobile phase

— Compound dependent
— Optimizes between 400 °C and 650 °C

— Depends on mobile flow rate:
o Regular UPLC flow rates of 400-600 pL/min require desolvation temperatures of around 500°C — 650°C
o Lower mobile phase flow rates require lower desolvation temperatures

— Needs a compromise in case of multi compound applications

— HINT: This can be quickly optimized by changing the desolvation temperature in the tune
page during infusion. The actual temperature will adapt quickly to the new setting so a live
feedback will be given regarding the impact. Just monitor the peak intensity while the
temperature changes. Typically, better sensitivities are obtained at higher temperatures.

- IMPORTANT: Be aware that some compounds are thermo labile and should be analyzed at
low desolvation temperatures. This should be tested on a case-by-case study.
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Source Gas Flow Waters:

= Desolvation Gas Flow: N, flow at high temperature needed to evaporate mobile phase

— Compound dependent
— Optimizes between 800 L/hr and 1200 L/hr

— Depends on mobile flow rate

o Regular UPLC flow rates of 400-600 pL/min require desolvation flow rates of around 1000 L/hr - 1200 L/hr
o Lower mobile phase flow rates typically require lower desolvation flow rates

— Needs a compromise in case of multi compound applications

— HINT: Generally, a setting of 1000 L/h is already optimal. There is not much to be gained with this
setting.

= Cone Gas Flow: counter-flow of N, to protect cone from getting dirty and to break down possible unwanted clusters or adducts

— Use a value of 50 L/hr or higher for protection of cone

— HINT: When working with ESI the default setting of 50 L/hr can be used. When using Unispray this
IS best optimized by performing injections at different gas flow rates (ie 0, 50, 100 L/hr) and check
the S/N ratios. When no difference is observed, chose the higher setting.
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Waters:

Resolution Settings (not to be tuned!)

= | M Resolution 1 and HM Resolution 1

— The resolution settings should be set once a year after PM and must kept the same for all methods on the same
MS. The resolution settings should be provided by a Waters engineer after installation or PM.

— You should check if the resolution settings are OK. Aim at unit resolution, i.e. 1 Da at the base line
— LM Resolution has a higher impact on low masses, while HM Resolution has higher impact on high masses

— Examples below:
Left: LM Res 20, HM Res 15 Right: LM Res 15, HM Res 15

Slightly over-resolved Unit Resolution
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lon Energies (not to be tuned!) | Wo’resm

N2 S| o Ele o (B e > oo (M)
ES- Source | Fluidics] Advancedl Dizgnostics | | = h:;:c:zr;n - Sszt T;Si gpan EGain
o lon Energies are set for optimal transmission through the 2 quadrupoles:
ot e e I/ |« Too high a value leads to loss of spectral resolution (fronting or tailing) -
Cone [%] 98 25 = |7 e <80
« Too low a value leads to loss of sensitivity -
Temperatures |
Dezoluation Tene 1E11 [T [E50 The following values can be set in the tune file and are not te be changed.
Gas Flow B
Coarny  ET | I lon Energy 1: Set to -0.3 in ES+
Cone [L/hr) 296 [ao0 . -
Nebulizer [Bar) IBB—I?U— Ion Energy 2: Set to 0.5 In ES+
Analpser .
Lt Fosaltion | lon Energy 1: Setto 0.5 _ES- B
L Besoliion | [Em_| — lon Energy 2: Setto 1.0 in ES-
lon Energy 1 [T |iJ—
LM Resolution 2 W | J—
Ht Resolution 2 W | I—
lon Energy 2 IT |*J—
Callision Gas Flow (mLAMin) 0139 0.20 ——
Collision e | —fF—
- PR | ad J o ol 1_
EE[E=a]
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Step 2: MS2 tune / Tgrsm

1. Switch on the collision gas
Select the MSMS mode icon

3. Select 2 times daughter scan, type in 2 times the found precursor m/z value under set. Zoom in on the precursor m/z in
one spectrum window and zoom out on the entire range in the other spectrum window

= The goal of the step 2 is to optimize daughter ion (or product ion) m/z and their corresponding collision energies.
= This is done by selecting daughter scan from the dropdown menu above the spectrum window.

= Whenever possible, optimize multiple fragments and select the best ones at the end of the validation stage.

= Fragment ion can be selected by manually changing the collision energy.

= For complex fragmentation patterns, multiple daughter ion spectra data can be acquired manually, and spectra can be
compared.

= Daughter ion m/z and collision energies can be changed between different compounds in an MS method.

= All other parameters will be a best compromise for the particular application.
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Step 2: MS2 tune Trsm

File VWiew Ion Modeg as  Wacuum Ramps Setup & wa—
DzdsiEmx): e > o omm
—————— ——
ES+ FluldICS E xtended Function
Source Yoltages = AR
Capillary (K¥] [zod  [zo0 [—F— < -2 Daughter Scan ~  401.4 401.4 5 3
Craughter Scan - 4014 210 400
C [+ 43 40 —
| B0 [—F—— =
Source Temperatures
Desalvation Temp [°C) 500 500 401.4 &{ 210.0 &{
4.80e6 *x20 2.12e6 *x20
Source Gas Flow
Desalvation [LAHr) 1130 1200
Cone [LAhr] 50 50
Analyser JR— —
Lk Resalution 1 0.0 —Ji S t 1 . 1 S t 2 . t th
e IEEE pectrum 1: zoom in on a pectrum 2: zoom out on the

e e —— daughter m/z of interest entire expected daughter ion =
= — m/z range, keeping the parent

HM Resolution 2 [50 |
b mmee m/z visible on the right side
AN

Caollision Energy /] ’—

N\
N

\.
N\

i n

B399.0 3995 4000 4005 401.0 401.5 4020 4025 4030 4035 50.0 100.0 1500 2000 2500 3000 3500 4000

[T1[o] M

Ready Vacuum Ok Operate
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Step 2: MS2 tune Waters’

= HINT: Start at a very low collision energy (you will predominantly see the parent m/z)
and gently increase the energy up to roughly 60eV and see which daughters of
Interest occur in the right window. Aim at daughters with highest intensity.

Using the left window select a daughter m/z of interest and optimize the collision
energy when the maximum response is observed. Determine the m/z at 1 decimal.

TFile View lonMode Calibration Gas Vacuum Ramps Setup Acquire Help

J@HJIGLLIE%D\D = JJIDC]
E

uuuuuuuuuuuuuuuuuu

AAAAAAAA

350.0 400.0
| ]
ke Operate
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Step 2: MS2 tune Waters’

= The collision energy typically optimizes as follows:

Optimization collision energy

1

-
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Step 2: MS2 tune: Manual acquisition of daughter ion spectra Woaters:

= Acquisition of MS2 spectra and daughter spectra can also be carried out. See the
procedure on the following pages.
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Manual acquisition of daughter ion spectra

(2| Waters Xevo TQ-Smicr

Help

File View IonMode Calibration Gas Vacuyg — p Acquire
2oL CIED IR
N\

210.0

=
220| | 2.39¢6

- Select the play button icon from the toolbar

Give a specific file name
Select Daughter Scan, MCA

Select 0.25 of run duration and 0.5 scan time
Fill in Set Mass, Start Mass and End Mass B

Hit Start

ES+ | Flidics | Extended Rl Set Mass Sgm  Gch
3 - 1 M515can - |BE 4014 5 g
ource Yaolkages
Capillary (kY] W W,i &2 Daughter Scan -« 404 401.4 2 20
Diaughter 5 > 404 210 400 20
Cone V) ’43_ ,40_ ”_7 2 Daughter Scan
Acquisition Setup ‘ = ‘
Source Temperatures E
. ile
Desolation Temp ["C) B00 R00 DataFils Mame  ¥ITAMINE D3 M5MS DSEY
Source Gas Flow Teut Test
Desalvation (LAHr) 1183 1200
Cone [L/hr) a0 a0
Analpser Data Dual Mode
LM FResolution 1 0.0 J— Function
H Resolution 1 150 — DataFormat | MO _] | lenhlode  |ES
lon Energy 1 06 -—J—
Mazzes [mz) Time

LM Rieselution 2 T el e Set Mass 404

Run Duration [ming] 025
HM Resalution 2 15.0 — Start Mass 50 iE

San Ti .
lon Energy 2 05 *Ji End Mass 410 can Time (5
Colision Energy V) 5 —| Start ] [ Close: I [ Qrigin..

Il ‘

|
0.4 400.6 400.8 401.0 4012 4014 4016

4018

" 4 s

A

s l

4020 4022 500 1000 1500

2000

i "
2500 3000 350.0 4000

[T1o]M

Ready Vacuum Ok Operate
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Manual acquisition of daughter ion spectra

[E] Waters Xevo TQ-5m

File View IonMode Calibration Gas Vacuum Ramps Setup  Acquire Help

Dz H S| o= e |B | > @ 0| o

ES+ | Fluidis | Extended

MCA Display Statistics

Source Voltages MCA TIC: 1.58e+003 | ast TIC: 1.12e+008
Capillry (k) o0 200 |— F— MCABPInt | 3402007 LagtpPin: | 3.07e+006
Cane (V] [z [0 '—J— MCA BP Mass: 38323 Last BP Mass ’w
Source Temperatures Last BF Volts: 0010
Desolvation Temp [°C) IW W
Source Gas Flow 2300 g{
Desolvation [L/Hi) [t1es 1200 S.07c0 .0
Cone (L] [E B0
f;ag:ralution 1 [oo J—
HM Resolution 1 ,'IST ’j
S R - Data is being acquired B
e gﬁj - 30 scans (0.5 scans per second x 0.25 min) are being summed
R s ——F— - Repeat this manual acquisition at different collision energies by first
ColsnEregp) adapting the Collision Energy (V) and press ‘Enter’ (see arrow) and then
click the play button again. |

& i ha s ad PP P Y n N s s s i .l i n
12000 140.0 160.0 180.0 2000 2200 2400 2600 2800

300.0 3200 340.0 360.0 400.0

[T1o]M
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= QOpen all acquired spectra

©2024 Waters Corporation

= (Go to the sample list and select spectrum from the toolbar

Manual acquisition of daughter ion spectra

EJ File Edit Display Process Tools Window Help

Clalx

2EhiLo@aBaaaq|se s

S
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"= o 90,8 Y PR "
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50 60 0 80 90 110 120 130 140
VITAMINE D3 MSMS 25EV 1 (0.252)
1004 1070
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& 92.9 fi105 1 1351 147_2
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567 m\n 79 ﬂ 831
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131
19.0., ~ s

[ Wi

Spectrum Data B

File: N.ame:

Directories
C:\MassLyny Projecten'Vitamine D3

s0 60 70 80 90

120 130 140 | 150
VITAMINE D3 MSMS 20EV 1 (0.252)
1004 107.0
108.9
4
50.8 95.0 1212 1330 15
2] 01352 1470
559 w28 (| R 1ies | a0, ¢
570 793 3 Sl 1461
9 670 o)
.

VITAMINE DIMSMS OSEY raw

YITAMINE DIMSMS 10EY. ram

YITAMINE DIMSMS 15EY ram
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INE D

l I Empower -

1 15 MassLynx Projecten
= (= Vitamine D3 201603.PRO
() ACQUDE
(=) CurveDB

80 90
VITAMINE D3 MSMS 15EV 1 (0.252)

1004

10701090 1210
rd

7 Data
=1 MelthDE 2
Drives:
o C: System +|  Netwark,
® Add
Sample Test
Deseription: " Replace
© Mew Window
Acquired: (0B Mar-2016 13.13.34
Function:  [paughters of 401(50.410) ES + 306 =l
Raw Dala
History. Evperiment.. | Delote | == |

VITAMINE D3 MSMS 10EV 1 (0.252)
1004
=]

808
0 T T T T T T

95

108.8
9
e

95.1 1208
1352 15
# 80.9 e | 1320 146.9149 2
691 830 | 1030 1251

56.7 AJOQM M {
ol i Ny R

e it M L s
50 60 70 80 90 110 120 130 140 150 180

121213504370 1491
il Al s
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2573
632 1773 1912 gy Jamo 2 231% 2, nz‘ﬂfz | 26022712

Daughters of 401ES+
3.85e7

300 | 310
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380 390 400 410

Daughters of 401ES+
4.10e7

T ki unuu U
380 390 400 410

Daughters of 401ES+
3.72e7

3834
A

T ki unnuu U
380 390 400 410
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2.08e7
3833

4011
&

T ki unnuu U
380 390 400 410
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3834 7.24e7

4015

s0 60 70 80 90
VITAMINE D2 MSMS 05EV 1 (0.262)
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=]

0 T T T T T T T

T
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4013 1.16e8
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Select a Data File
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Manual acquisition of daughter ion spectra " Waters:

= For best comparison, align and overlay the spectra
= |n the spectrum toolbar > display > view

= Select Link Vertical Axes " spectrum Disp_ =)

= Select Overlay GraphS || —Momalize Data To:——— ~Shle |

= Press OK * Largest Peak on Display ¥ Overlay Graphs
¥ Graph Header

" Base Peak in Spectum

. . M ¥ Process Description
= Prior to this, you can smooth all spectra a3 [0.00

v
™ Intenzity ID— I¥ Companent Table

= |n the spectrum toolbar > process > smooth I™ Show Negative Data

A . L % Bazelne at Zero
= Fill in the following criteria - I Show Zero Level
Bazeline v [™ Hide Lock Mass Peaks
® Press OK '
¥ Link Yertical xes

Spectrum Smooth @ S SR Fill Trace INI:I

Peak width (Da) 075 0K, | - it i
T
Nurmber of smooths |2— Cancal | # Full Scale II:II:I Plt Al

Smoothing method —————————————— i |ntenzity Il:l .
@ Mean Owerlay Step = (%) IEI
" Median 2
—MBAM Mazs Option—————
avitzky Gole Overlay Step v [%] ID
» Seisy ey & MBM Parent lons
" MRM Daughter lang Gnd Qff -

k. I Cancel | Header |
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Manual acquisition of daughter ion spectra

An overlaid and aligned spectrum is seen

This allows for best comparison of the fragment ions
Select up to 4-5 fragment masses for fine tuning
Therefore go back to the tune page

[=J Spectrum - [VITAMINE D3 MSMS 05EV, ITAMINE D3 |
& File Edit Display Process Tools Window Help

A aRR|Ln@aBRo|aQ|[# ¢+ s R

Test
VITAMINE D3 MSMS 30EV 1 (0.252) Daughters of 401ES+
1004 1.16€8
=]
1069
Lo
als
810 l
9301 1330 ! ‘
89.0 l [
| " | | che
I P01 1309 [ b3y g 1472 l
55’3 79,0 9” l 1 9 I
551 b 830\ 94 \ 23.0 ER: 2} 51’1
571§ L 1 N { i {Lh7s1 I
i 1 'J; '|] 'Ill Ith wl | “Ii § 1' { i
b llle and s B DU A A At & UL By s, M addda adbd, adid 1 bl ! N e
it e
160 170 180 190 200 210 220 230 240 260 260 270 280 290 300 310 320 330 340 350 40 370 N30 OO 400 410

50 80 70 80 80 1 120 130 140 1&0
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Waters:

Additional remarks regarding
the MS Method
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MS Method

= Fill in Parent m/z and Daughter m/z value with 50mDa accuracy.

Wat

ers’

= |f m/z values are selected correctly from the tune page spectrum window, a span around the m/z value is not needed. It is

therefore recommended to set this value to O.

Function:1 MRM
Method

lonization Mode ES+ v

sor 0

©2024 Waters Corporation

Use Tune Cone Voltage H
Use Tune Colision Energy [

Retention Window [Mins)
S
End N

Probe Temperature
Use Tune Page Setting
20
Use Probe Temp Ramp

Probe Temp Ramp

PIC Scan

Use Default PIC Scan function

Daughter Scan
Use Default Threshold

Use Default Collision Energy

Channels
Compound Na aren z ughter Z)jl A Dwell (s) Cone (V) Collision (V) | PIC Comments
TnBP 267.2500 98.8500 | 0122 40 18 O
Delete | | Clearl Undo Redo Fil Down
0K
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Auto dwell

= Select auto dwell for an automatic calculation of the dwell time depending on the number of simultaneous transitions (and
inter-scan delay times, polarity switching) and the specified points per peak.

M ethiod Channels

[ES- v] Compound Hame Parent (mJ/z) Daughter {m./3 Auto Dwell Dweell (=) Cone (VW) Collision (eV) PIC £
1 Phosphonic acid §0.5000 £2.9000 013 20 12
SEem o 2 Fhosphonic acid 50.5000 75.2000 E 20 10

oE

= When using the auto dwell option, adjust your peak width and specify +/- 15 points per peak for quantitative analysis
(options MS method). The dwell time will be adjusted accordingly. Please verify the actual points per peak of the method.

- =

N IEI % Experiment Setup - ghmasslynxdefault. protacqudbhdefault.exp
Chrormatoaraphy File Edit WView pticns Toeolbars Functions Help
Feak Width(s] 3 O = I @/ & X
Fequired Pointz Per Peal. 158 _ B SIE ¥ | [ RAFRA | [& RadarScan | B Parerts
Foints Per Peak: |'I 5.000
[ Setbs Default ] [ ak. J [ Cancel ]
Total Bun Time: [5.00 +> 7
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MRM V-Sort

Waters:

= There are two options for sorting out the MRM transitions:
1. acquiring masses in ascending order
2. V-sort algorithm (acquired in the optimum order of performance, minimizing large voltage jumps)

= This can be important when very short dwell times and inter-scan delay times are used. It is recommended to always use V-
sorting as this will never have a negative impact on sensitivity.

= Applying the v-sorting will affect the MS method as it will reorder the functions. It may have an impact on the processing
method, though, when the acquisition function numbers are set to 0 there will be no problem.

-

MRM and SIR sorting Options =

There are 2 optionz available to zort MR ASIE functions and channelz. The default
option is to zort the maszes in ascending arder. The alternative option is ba sart the
mazzes uzing the ' zort algorithim.

Masz W Sort

[ Enabled

Please naote that any MBRMASIR functions containing channels that have a mazz of
MASS_n type will not hawve their channels sorted

©2024 Waters Corporation COMPANY CONFIDENTIAL
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Waters:

3. Shutdown the instrument
e Clean the fluidics
« Switch off the instrument

©2024 Waters Corporation COMPANY CONFIDENTIAL



Fluidics Tab

prevent blockage of the valve and to keep the fluidics system clean.

Stop the LC mobile phase flow.

©2024 Waters Corporation

Stop the flow. Leave the bottle of methanol in the actual position.

COMPANY CONFIDENTIAL

/

Waters:

In the MS Tune page go back to the Fluidics tab. Replace the active reservoir by a bottle of pure methanol and purge to

After purging, press start in the combined position to flush the valve internal connections & tubing. Keep the flow on for 30s.

File View Ion Mode Calibration Gas Vacuum Ramps Setup

D2 HS O e B>

|Es+ | Flidics | Entended|

Controls
@] ] <]

Status
State | Infusing

8.98 minutes remaining at 10.0 plimin

Flows B ate 100 uLsmin

“alve Position | Combined

Wash 1 times when purging.




Switch off the instrument

2

Waters:

E Hewo TQ-HS Detectar - CAMasslynx projectsh 2017 Mewo TO-XS Primoris Polar Pesticide s PROVACOQUDBYDefaultipr

File ‘“Wfiews - Gas ‘acuum  Ramps  Setup  Acquire  Help
b B =1 > 00 | |
) Function Set Mass Span G ain
[SEHOSIES I 1 MS51 Scan 56 401 5 4
S Gitid TR [Fl2 Daudhter Scan 3833 153 5 1000
Y. 13 Daughter Scan 4013 159 5 1000
MS1 5 514 1821 95 2 32 49
Capillary (kv [z [ze0 [—— L4 —
401.0 =2
Cone (V) =z |z5 [—F— 2087 xa
— Temperatures
Dezalvation Temp [FC] 650 IESD 1 S 't h . t St d b
. wWItch INto standpby
— Gas Flow .
Sl . 2. Switch off the API gas
.
Cote [LAhr] 295 ISDD
Mebulizer [Bar] |E,E I?,D
— Analpser
LM Resolution 1 [zoo | - —
HM Resalution 1 [1500 | —
lon Energy 1 1.0 | J—
LM Resolution 2 [Z7o | - —
HM Resolution 2 [1500 | - —
lon Energy 2 |2 a | Ji
Callsion Gas Flow (mL/Min) - [018  [0200  [— F——
Callizicr |2 |J7
8.5 399.0 3995 400.0 401.0 4025 403.0 40z

|Operate

©2024 Waters Co

COMPANY CONFIDENTI

1




Waters:

Intellistart optimization
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SCOpE Waters’

= This presentation serves as a step-by-step guide for manual compound optimization.

= First the steps necessary to prepare the instrument are given.

= Then all steps to perform an IntelliStart automatic compound optimization are explained in detail.

= Finally, the steps necessary to shutdown the instrument are highlighted.

©2024 Waters Corporation COMPANY CONFIDENTIAL
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Waters:

1. Prepare the instrument
= Accessthe Console
= Switch on the instrument
= Prepare the fluidics

©2024 Waters Corporation COMPANY CONFIDENTIAL



Access the Console

Waters:

= |n the MassLynx main window, click “Instrument” in the left margin and then click the icon “MS Console”.
Make sure the top toolbar icon is “Shortcut”.

©2024 Waters Corporation

E MassLynx - Default - Defaultspl

File View Run Help
@'lD B Ell B LIl ||@Shortcut Q ue @Statusl
Queue Is Empty

Instrumen T = Spectrum Chromatogram Map Edit~ Samples~
| File Mame | File Text | S File |MS Tune F. | Inlet File Bottle Inject »olu..
% 1 l EFAULTOT|Default file DEFALULT DEFAULT 1 10.000

Inlet Method

Solvent Monitor

>

MS Method

MS Console

bols ~ Instrument

Edit Shutdown or Startu

8

Shutdown

§

Startup

Q

Options

‘omalynx XS ProfileLynx Targetlynx XS BioLynx QuanOptimize
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Console Waters-

1. Inthe Console, access IntelliStart via the toolbar on the
left: Xevo TQ-XS MS Detector > IntelliStart.

2. Select “Sample Tune and Develop Method”. Select the

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

polarity of choice: ES+/ES-/both (or US+/US-/both).
1 Intellis T,
3. Press Start on the right. This will open the IntelliStart e g
wizard (see slide 14). e s 3 [e
4.  From here it is also possible to switch on the API gas, [ [ 4 2
switch the instrument into Operate and to access the MS

Tune page. As an alternative the MS Tune page can also
be accessed directly from the MassLynx window (see
next slide).

©2024 Waters Corporation COMPANY CONFIDENTIAL




Access the MS Tune

Waters:

= |n the MassLynx main window, click “Instrument” in the left margin and then click the icon “MS Tune”.
Make sure the top toolbar icon is “Shortcut”.

©2024 Waters Corporation

E MassLynx - Default - Defaultspl

File View Run Help
@'lD B Ell B LIl ||@Shortcut Q ue @Statusl
Queue Is Empty

Instrumen Tt Spectrum Chromatogram Map Edit~ Samples~

| File Mame | File Text | S File |MS Tune F..| Inlet File Bottle Inject »olu..
% 1 l EFAULTOTN|Defaultfile  DEFAULT DEFAULT 1 10.000

Inlet Method

Solvent Monitor

<.

bols ~ Instrument

MS Console

8

Edit Shutdown or Startup

8

Shutdown

§

Startup

Q

Options

‘omalynx XS ProfileLynx Targetlynx XS BioLynx QuanOptimize

COMPANY CONFIDENTIAL




/s

Y e

Switch on the instrument OTrSm

1

B 3ewn TQ-XS Detectar - CiiMasslyrx projects\2017 Xewo TQ-XS Prirnoris Polar Be = EoR|> ‘
g - _ Scoui He

G Wacuum Ramps Set

~31% |B = | B [

ES- Source I Fluidics d Diagrostics I

Source Fitted ESI:1

“Yoltages 154

Capillary [V [245 |EXD] |—J_ [E]4 MS1Scan ~ |B14 1821.95 3z2.49

Cone [v] [-=2 [25 [—F— T om0 %{

1. Switch on the API gas

2. Switch into Operate

3. Selectthe MS mode icon

4. Select MS1 scan, type in the expected m/z value of the precursor ion and use a span of 5-10 to zoom in

“=on the précursor mass
.

LM Resolution 2 [z [— F—

HM Resolution 2 [1500 | - —

lon Energy 2 |2 a |iJ7

Callsion Gas Flow (mL/Min) - [018  [0200  [— F——

Callizicr |2 |J7

8.5 399.0 399.5 400.0

401.5 402.0 402.5 A 402
|_|Pumped |Operate e Optimgt Loaded 2

2
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Fluidics Tab: preparation

= Inthe MS Tune page go to the Fluidics tab.

/

Y -

Waters:

= Make sure the syringe is free from air bubbles. Therefore purge 2-3x with Wash solvent prior to first infusion.
This will garantuee a stable signal in the spectrum window.

= Prepare a solution of 100 ng/mL in an appropriate solvent (e.g. methanol, acetonitrile).

©2024 Waters Corporation

COMPANY CONFIDENTIAL

File View Ion Mede Calibration Ga Vacuum Ramps Setup

el (002 2 |BL = | P L0

Contrals
<] [] [=]
Status
State | Infusing
898 ik raining at 1000 plmi
= pl remainin I=]
Combined  Position
Flows
Flows: Fate 10.0 LA
Yalve Position | Combined
Fill
FReservoir )
Fill Walume 250 L
"l azh 1 tires when purging.




Fluidics Tab: operation Ev——

1. Select Combined mode

2. Set a mobile phase flow rate of 400 uL/min (access from either the MS Console or Inlet Method)
— Set 80A/20B for early eluters
— Set 20A/80B for late eluters
— Set 50A/50B if retention time is not known yet

File View Ion Mede Calibra Ga Vacuum Ramps Setup

-LLI%DID o

3. Purge compound prior to infusion from either reservoir A or B
4. Seta Flow Rate of 10-20 pL/min (@ \ié <]
5. Press the Start button e S
6. If the vial is empty, refill it using the Refill button S
7. If you have limited volume of sample, use less Fill Volume Townss  [05 wmng
Walve Pogition | Combined 1
o —
Fill alum 260 L-lL 7
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Waters:

2. Run the IntelliStart process
 lonisation
 IntelliStart wizard
 IntelliStart report

©2024 Waters Corporation COMPANY CONFIDENTIAL



lonisation Waters®

= The goal of the IntelliStart process is to optimize the parent ion (or precursor ion) m/z and corresponding

cone voltage in a first stage and a number of daughter ion (or product ion) m/z values with corresponding
collision energies.

= Use Chemspider.com, other internet tools or literature to determine the compound monoisotopic mass [M]
(see next slide).

©2024 Waters Corporation COMPANY CONFIDENTIAL




Chemspider and MassLynx MM Calculator o’rs

= Chemspider provides a formula, average mass and
monoisotopic mass for any given name (see right).

= As an alternative a formula can be entered into the
MaSSLynX MOIeCUIar M SS CaICUIator (See beIOW)' e@|@h‘rtp:f/wm«nchemspider.com/(hemica\—Structure‘2169.htm\?rid:b2e89b62—fac?—43d1—b6a37aaa‘,0 - OHEYHome—SAPNetWeav
Access this windows via tools icon in the left margin of e w e o oo e
the MassLynx main window. e T S

ChemSpider

Search and share chemistry

Simple Structure Advanced History

Molecular Mass Calculator = (O] ’ﬁ Found 1 result

Search term: atrazine (Found by approved synonym)

Enter formula e.g. C1TH13NOEr | Calculate I )
Atrazine

ICEH-I ACING User elements... | Molecular Formula CsH1CINs
bass |21 £.0933 [ —Mass Type— Fasat | A Average mass 715,605 Da

(.. A Ny Monoisotopic mass 215093781 Da
2761016 (19) VB Copy | A J\ ChemSpderD 776

o M
@ Monoiso oM R
Close |
—lontode Multiply charge
T

Eef: Pure Appl. Cham.. 758, 663-800 (2003) iM+nH) herbicide  pesticide
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Parent lons to be investigated C Wat

= |n general ES+ provides [M+H]* = M+1 and ES- results into [M-H]- = M-1.
= Be aware of the following exceptions, so check for alternative m/z values:

— Certain ES+ compounds prefer adduct formation:
o [M+NH,]* = M+18
o [M+Na]* = M+23
o [M+K]* = M+39
— Certain ES- compounds prefer adduct formation:
o [M+CI- = M+35
o [M+acetate] or [M+formate]- = M+45 or M+59
o [M+sodium formate-H]- or [M+sodium acetate-H] = M+67 or M+81

— Certain ES+ compounds fragment easily in the source with loss of:
5 H,0 = M-18
> MeOH = M-32
> EtOH = M-46

©2024 Waters Corporation COMPANY CONFIDENTIAL




IntelliStart wizard OT =

1. Compound Details:

— Enter up to 4 Compound Names InteliStart Setup Parameters
— Enter either the Monoisotopic Mass or the Molecular Formula ||lt§“l§iﬂ"ﬂ[ﬂr.t@
. Sample Tune and Develop Method 4 B
— Enter the Adduct(s) of choice | - i
Compound Details
C 1 Name Molecular Mass/Formula Adduct A+ AdductB+  Adduct A- Adduct B-
) . ) . test 603.3 [M+HI+ |* - hd hd
— If your compound contains a multiply charged ion, select Multiply Charged O - - - - 1
Parents, and select the ion mode of operation for each compound in the lon E - - - -
[[] Multiply Charged Parents Q)

Mode column of the Compound Details table.

Method Details
(C) Create New Sample Tune (@) Load Existing Sample Tune

Sample Tune Name: |C:\,MassLynx\,Default.pro\,ﬂcqudb\Defﬁult.ipr | D [ Invoke Manual Optimisation
_ Tl H 1 1 H el H Develop SIR method: C:\MassLynx\Default. pro\AcqudbiDefault.exp D [[] Export To LC/MS System Check
Tip: Multiply charged ions oﬁgn require different collision energles to fragment. If R | BT
the fragments produced are singly charged, they can be of a higher m/z than the [Keeptmi  Name: Report | [ print to Printer [ Print to POF
precursor ion. Selecting the Multiply Charged Parents check box sets the Oplimmizniom Romges Daughter ion settings
collision energy and mass scan parameters accordingly. Cone Voltage: v Number of MRM transitions per compound: (s +] @)
Collision Energy: v Lowest Fragment Ion Mass: 50.0 Da
Fluidics

Fow Pt A sompe resero SampleFow Kot 5 /mi

Help ][ Switch to basic mode ] [ Start ][ Save ][ Cancel
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IntelliStart wizard WOTI,SW

2. Method Details — recommended settings:
— Use the “Load Existing Sample Tune”: IntelliStart will use the information ettt farameters

from this MS tune file directly and create an MS method with transitions, Intelli [nr
. . - . . . Sample Tune and Develop Method qp
optimized cone voltages/collision energies. To load an existing tune
. ‘Compound Details
page, of course a tune page needs to be created first. Apply the proper Compound Name Holecular assfFormala  AdductAt  AdductBr  AdductA.  Addects.
. . . . . a5 . +Hl+ = - - -

Resolution settings and lon Energies and set the desolvation temperature -~ = —— : : -

to 650C and the desolvation gas flow to 1000 L/hr. Do this both in ESI+ = - - - -

and ESI mode [[] Multiply Charged Parents (7))

- Method Details
. . . (7) Create New Sample Tune (@ Load Existing Sample Tune
— Do not use “Invoke Manual Optimization Sample Tune Name:  [C:WassLym DefauitprocaubDefautor | (] ] tnvoke Manual Optimisation
. . . . Develop SIR method: C:\MassLynx\Default. prolacqudb\Default.exp D [[] Export To LC/MS System Check 2

— Either optimize for SIR or for MRM. The new MS method will be saved [7] Develop MRM method: (G VessLyrDefautprocaudbberodters | -] [ Append to existing methods /A

under the flle name entered_ [[] Keep HTML Name: |RED0I't | [C] Print to Printer [] Print to PDF

Dptimization Ranges Daughter ion settings

— You can append the MRM data to an existing method to add more S o Number of MRM transitions per compound: (5= @
compounds using the sample tune function. Collsion Eneray: v || tomimeme i e = >

— You can save the report and print it. Avoid special characters for the Fhidics
report name. Flow Path: A Sample Reservoir: SamplerwRate:uumi“

Help ][ Switch to basic mode ] [ Start ][ Save ][ Cancel
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IntelliStart wizard

3. Optimization ranges:

— A custom range for the cone voltage and the collision energy can be
configured and saved. This is however not to be recommended.
Click the drop down menu to access the editor. Enter new values and

new name. Click Save.

4. Daughter lon Settings:

— For MRM methods, enter how many transitions are to be determined.

— A setting is available to specify the lowest fragment ion that may be used

for the transitions.

— Exclude losses allows you to exclude possible non-specific
fragmentations. Move the losses to exclude to the left (it is

recommended to keep the column on the left empty).

©2024 Waters Corporation
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Waters:

Custom Cone Voltage @

Cone Yoltage Range

Name: | - | Save Delete

Start Cone ¥Yoltage: ¥
End Cone Yoltage: v

Custom Collision Energy @

Collision Energy Range

Name: |‘ - | Save Delete

Start Energy: ey
End Energy: eV

Exclude Losses E@
Exclude Losses
Losses to exclude: Custom Losses:
COZ [44) <
Wiater (18]
3




IntelliStart wizard

5. Fluidics

— Select Combined and make sure a proper flow rate has been selected on

the inlet
— Select the reservoir of choice

— Select a proper infusion flow rate (of at least 10 pL/min)

6. Click Start to begin

— Make sure you observe a clear signal on the parent ion m/z in the tune

page before you start the IntelliStart optimization

©2024 Waters Corporation
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IntelliStart Setup Parameters

Wat

ers’

Intelli .

Sample Tune and Develop Method

Compound Details

G 1 HName Molecular Mass/Formula Adduct A+ AdductB+ AdductA- Adduct B-
[¥] |test 603.3 [M+Hl+ |~ - v v
(] - - - -
] - - - -
[[] Multiply Charged Parents (7))

Method Details
() Create New Sample Tune

Sample Tune Name:

Develop SIR method:
Develop MRM method:

[[] Keep HTML Name:

‘Optimization Ranges

Cone Voltage: Default (2 - 100) | v
Collision Energy: |Default (2 - 80) -| v

@ Load Existing Sample Tune

|C 1\MassLynx\Default. pro‘\Acqudb\Default.ipr

C:\MassLynx\Default. proAcqudb\Default.exp

C:\MassLynx\Default. proAcqudb\Default.exp

|Re|:|ort

Daughter ion settings

Lowest Fragment Ion Mass:

| E] [[] Invoke Manual Optimisation

D [[] Export To LC/MS System Check

D [[] Append to existing methods A
[T Print to Printer [] Print to PDF

Exclude Losses...

Num ber of MRM transitions per compound: (7))
o

4k

Fluidics

Flow Path: A Sample Reservoir: SampleFlowRate:uumi“

[ Help ] [ Switch to basic mode

]

[ st

J

Save ][ Cancel
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IntelliStart result

-

Waters:

= The first test is a comparison of normal ionization mode and soft ionization mode. The process continues with the best ionization mode. Then the
IntelliStart optimizes the parent ion and cone voltage. Then it switches to MSMS and searches and centroids the predefined number of product ions.

= At the end of the process, a report is generated showing a summarizing table, MS and MSMS spectra and CV and CE profiles.

=  An MRM method is also created with default settings:

— 5 minute run time (timed functions can be set later during chromatography)

— 0.1 Da span (set this back to 0)

— 0.025 s dwell time (please apply autodwell)

©2024 Waters Corporation
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] InteliiStart Method Developn

File View Help

ZHS

Method Development Report

MS1 Resolution 0.75

MS2 Resolution 0.75

Calibration Method
Tune Method
Cone Voltage Range

Collision Energy Range 2 -

C:MassLynxInteliStart Results Unit Resolution' Calibration_20190122_1 cal
[ €\ Masslynx Projects 2019 Ring Acrylamide. PROACQUDB testipr
2-100
80

Lowest Fragment Mass 50,00

Excluded Losses

18.00, 44.00

Date: Generated on Wed 23 Jan 2019 at 13:56

Results

IntelliStart generated the following experiments:

MRM Experiment | C'Masshnx Projects'2019 Ring Acrylamide PROACQUDB test2 exp

InteliStart found the following compounds:

Compound FormulaMass

test 6033

Compound

test

Parentm/z Conme Voltage Daughters B'lhinElu‘yhmm

1 | 60433 16 177.10 36 ES+
2 | 604.33 16 26320 2 ES+
3 | 604.33 16 207.10 20 ES+
4 60433 16 86.96 34 ES+
5| 60433 16 120.97 50 Es+




S 1/

Important remarks Waters

= At the end of an IntelliStart optimization process, a default tune page from the IntelliStart.pro project is automatically
opened. Be aware of this.

= Intellistart may choose a cone voltage which is too low. Please check the plots in the report and make the necessary
modifications (see previous slides on manual optimization for more information about this).

= |t has been observed that the first IntelliStart optimization process does not always automatically generate an MS method.
In that case repeat the process.

©2024 Waters Corporation COMPANY CONFIDENTIAL
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Waters:

Additional remarks regarding
the MS Method
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Auto dwell

= Select auto dwell for an automatic calculation of the dwell time depending on the number of simultaneous transitions (and
inter-scan delay times, polarity switching) and the specified points per peak.

M ethiod Channels

[ES- v] Compound Hame Parent (mJ/z) Daughter {m./3 Auto Dwell Dweell (=) Cone (VW) Collision (eV) PIC £
1 Phosphonic acid §0.5000 £2.9000 013 20 12
SEem o 2 Fhosphonic acid 50.5000 75.2000 E 20 10

oE

= When using the auto dwell option, adjust your peak width and specify +/- 15 points per peak for quantitative analysis
(options MS method). The dwell time will be adjusted accordingly. Please verify the actual points per peak of the method.

- =

N IEI % Experiment Setup - ghmasslynxdefault. protacqudbhdefault.exp
Chrormatoaraphy File Edit WView pticns Toeolbars Functions Help
Feak Width(s] 3 O = I @/ & X
Fequired Pointz Per Peal. 158 _ B SIE ¥ | [ RAFRA | [& RadarScan | B Parerts
Foints Per Peak: |'I 5.000
[ Setbs Default ] [ ak. J [ Cancel ]
Total Bun Time: [5.00 +> 7
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MRM V-Sort

Waters:

= There are two options for sorting out the MRM transitions:
1. acquiring masses in ascending order
2. V-sort algorithm (acquired in the optimum order of performance, minimizing large voltage jumps)

= This can be important when very short dwell times and inter-scan delay times are used. It is recommended to always use V-
sorting as this will never have a negative impact on sensitivity.

= Applying the v-sorting will affect the MS method as it will reorder the functions. It may have an impact on the processing
method, though, when the acquisition function numbers are set to 0 there will be no problem.

-

MRM and SIR sorting Options =

There are 2 optionz available to zort MR ASIE functions and channelz. The default
option is to zort the maszes in ascending arder. The alternative option is ba sart the
mazzes uzing the ' zort algorithim.

Masz W Sort

[ Enabled

Please naote that any MBRMASIR functions containing channels that have a mazz of
MASS_n type will not hawve their channels sorted
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Waters:

3. Shutdown the instrument
e Clean the fluidics
« Switch off the instrument

©2024 Waters Corporation COMPANY CONFIDENTIAL



Fluidics Tab

prevent blockage of the valve and to keep the fluidics system clean.

Stop the LC mobile phase flow.

©2024 Waters Corporation

Stop the flow. Leave the bottle of methanol in the actual position.

COMPANY CONFIDENTIAL
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Waters:

In the MS Tune page go back to the Fluidics tab. Replace the active reservoir by a bottle of pure methanol and purge to

After purging, press start in the combined position to flush the valve internal connections & tubing. Keep the flow on for 30s.

File View Ion Mode Calibration Gas Vacuum Ramps Setup

D2 HS O e B>

|Es+ | Flidics | Entended|

Controls
@] ] <]

Status
State | Infusing

8.98 minutes remaining at 10.0 plimin

Flows B ate 100 uLsmin

“alve Position | Combined

Wash 1 times when purging.




Switch off the instrument

2

Waters:

E Hewo TQ-HS Detectar - CAMasslynx projectsh 2017 Mewo TO-XS Primoris Polar Pesticide s PROVACOQUDBYDefaultipr

File ‘“Wfiews - Gas ‘acuum  Ramps  Setup  Acquire  Help
b B =1 > 00 | |
) Function Set Mass Span G ain
[SEHOSIES I 1 MS51 Scan 56 401 5 4
S Gitid TR [Fl2 Daudhter Scan 3833 153 5 1000
Y. 13 Daughter Scan 4013 159 5 1000
MS1 5 514 1821 95 2 32 49
Capillary (kv [z [ze0 [—— L4 —
401.0 =2
Cone (V) =z |z5 [—F— 2087 xa
— Temperatures
Dezalvation Temp [FC] 650 IESD 1 S 't h . t St d b
. wWItch INto standpby
— Gas Flow .
Sl . 2. Switch off the API gas
.
Cote [LAhr] 295 ISDD
Mebulizer [Bar] |E,E I?,D
— Analpser
LM Resolution 1 [zoo | - —
HM Resalution 1 [1500 | —
lon Energy 1 1.0 | J—
LM Resolution 2 [Z7o | - —
HM Resolution 2 [1500 | - —
lon Energy 2 |2 a | Ji
Callsion Gas Flow (mL/Min) - [018  [0200  [— F——
Callizicr |2 |J7
8.5 399.0 3995 400.0 401.0 4025 403.0 40z

|Operate
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