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Chapter One

TQ-S Micro MS Instrumentation
Theory of MS detection
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Instrumentation Woaters

= Xevo® TQ-S micro Instrumentation
- lon Source
— Interface to vacuum
— Mass Analyzer
— Detector

= Atmospheric Pressure lonization
— Electrospray lonization Theory
— Atmospheric Pressure Chemical lonization

= Quadrupole Theory
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Mass Spectrometry Systems — Xevo TQ-S Micro Waters

\massLynx“’
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Mass LC Inlet MassLynx
Spectrometer Acquity Data Acquisiton And Processing

UPLC
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Tandem Quadrupole Instruments
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Instrument Schematic — Overview Wo’rers“
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Inner diagram of Xevo TQ-S Micro Mass Analyser Woaters
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Atmospheric Pressure lonization (API) aters:

= Electrospray (ESI)
— Liquid is sprayed from a conductive capillary, to which a high voltage is applied.
— A spray of charged droplets forms.
— Droplets evaporate and split until ion evaporation produces gas phase ions

= Atmospheric Pressure Chemical lonization (APCI)
— Liquid is passed through a heated tube to be evaporated, producing gas phase molecules.

— Applying high voltage to a corona pin produces a cloud of ionized nitrogen atoms that ionize
the solvent

— The solvent ionizes the molecules by charge transfer.

©2025 Waters Corporation 9



Electrospray Events

Oxidation

Electrons

P
<T> @ Electrons

High Voltage
Power Supply © Andreas Dahlin 2008

www.adorgraphics.com
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Electrospray lonization S ]
Formation of charged droplets Waters

Charged Aerosol
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Positive lon Electrospray — Electrochemical Processes Waters

= Electrospray droplets carry positive charges away from the capillary tube.
= To balance this flow of positive charges, electrons flow out of the capillary tube.

= An electrochemical oxidation reaction produces electrons from negative ions that
are close to the surface of the capillary wall.

= Electrospray can be thought of as an electrochemical process.

©2025 Waters Corporation
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Electrospray lonization e
Solvent evaporation and droplet fission arers

Coulombic
Fission
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Electrospray - Solutions Waters

= Solutions should have a high percentage of organic solvents, such as acetonitrile or
methanol.

= Solutions must have some aqueous content and contain ionic species such as
hydronium or hydroxyil.
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Formation of Gas Phase lons Woaters®

= Models for formation of gas phase ions from droplets.

— lon evaporation
o Through evaporation and fission, droplets reduce in size.
o lons then evaporate from the surface of the droplet.
o Molecules that are more surface active, more readily form ions in electrospray.
— Charged residue
o Droplets continue to lose solvent molecules through evaporation until a charged residue remains.
o For an analyte of the form MX, the charged residue is of the form:
o (M+) n(MX)m

©2025 Waters Corporation
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How Does Electrospray Work? Woaters:

Ton Evaporation
Mechanism!

Coloumbic Fission
Mechahism?
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Electrospray Probe Tip Waters
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Desolvation Gas Flow Woaters
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Detailed ESI Probe Woaters:

Desolvation gas flow
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Woaters:

Optimizing Gas Flow Dynamics

Desolvation gas flow

Exhaust
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Xevo Z-Spray

= Standard configuration across all
Xevo MS detector

= Orthogonal API source for efficient
removal of neutrals and maximum
sampling of ions

©2025 Waters Corporation
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Electrospray and lons in Solution Waters:

= A solution process

— Molecules that have a greater tendency to ionize in solution have stronger electrospray
signals.
o Certain additives to mobile phases in LC/MS analyses can enhance electrospray signals.

— For example:

o Adding formic acid to the mobile phase in positive electrospray LC/MS analyses.
* This often results in a stronger electrospray signal by aiding in the protonation of analytes in solution.

©2025 Waters Corporation
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Electrospray lonization - lons Generated in Solution Woaters

Mobile phase (volatile) additives allow ion generation
with pH modification

Acid: HCOOH, low pH buffer
Base + H;0* < Base + H]* + H,0

Base: High pH buffer, ammonium hydroxide
Acid + HO- « FAcid - H]" + H,0

©2025 Waters Corporation




Choice of lonization Mode Wo’rersm

Positive Electrospray
lons

L|doca|ne Hj Hj

Z—I
Z—I

Negative ElectroSpray lons

CH, CH,
Ibuprofen o o
CH; —> CH;
OH 0-
H,C H,C
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ESI MS Spectra Example — Positive and Negative Mode Woaters

exampled 35 (1.515) 2: Scan ES-
100+ 150.1 1.51e6

Acetaminophen MW = 151.1
(M - H) Solvent : H,O/ACN (90/10)

=

0 L L i L e B L L R R RN LR LR ma T T T T T T T T
exampled 36 (1.537) 1: Scan ES+
100- 152.1 9.99e6

NH _CHs
1 (M H) Q T
HO ©

53.1

110.0 |J
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Multiple Charging in ESI Waters®

= Mass spectrometers operate on the basis of the mass-to-charge ratio (m/z).

— Single charge m/z= (M + H+)/1z
— Double charge m/z = (M + 2H+)/2z
- n charge m/z = (M + nH+)/nz

= |sotope peaks of n-charged ions are separated by 1/n m/z .
= Multiple charging extends the effective mass range of the mass spectrometer.

©2025 Waters Corporation
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Isotope Resolution for Multiply Charged Species Woaters®

Substance P
SUBPOT 140814 Sm {Ma, 260 800 Sb(3 Scan ES+
0k G.2gel
[M+2H) =
e
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af G936
467 8 GO0 4 E'l.-f'.-,l
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Isotope Resolution for Multiply Charged Species, expanded Woaters®
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Multiply Charged Distributions Waters®
Horse Heart Myoglobin

n=23,m/z=738

Vv 22 =21 _______.
I n = 20
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l!l I {_ ——————— T oSS T T T T oo T
I T T r-——..__nzli__ ___________
Pl r—-—=—--= - - = = - = - -
| ! : | ———— =16, Mm/z=1060_ _
(I |
' I 16,950
|

Deconvolution software

Transform™, MaxEnt™1
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Samples Analyzed in Electrospray Mode Woaters®

= Typical positive ion samples:
— Peptides and proteins
— Small polar molecules (<2000 MW)
— Drugs and their metabolites
— Environmental contaminants
— Dye compounds
— Various organometallics
— Small saccharides

= Typical negative ion samples:
- Various proteins
- Drug metabolites such as conjugates
- Oligonucleotides
- Various saccharides and polysaccharides

©2025 Waters Corporation
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Effect of Solution Chemistry on Analyte Response in ESI Waters:

= In general, analyte response decreases with an increase in the concentration of
certain mobile phase additives. This behavior is referred to as ‘ion suppression.’

= Electrolyte ions compete with analyte for charge and occupation on the droplet
surface.

©2025 Waters Corporation
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Effect of Matrix on Analyte Response in ESI Waters

1. Surface competition Competition between analyte
and electrolyte ions for
conversion to gas-phase ions
decreases analyte response.

AH+0OACc
NH,+OAc

Electrolyte concentration

+

A At

2. Charge competition
OAc + AHt<— HOAc + A

Analyte response

©2025 Waters Corporation




ESI

©2025 Waters Corporation

Advantaqges

MW confirmation
High MW determination
Volatile and non-volatile solutes

Detection of high MW
compounds using multiply
charged ions

lonic/polar analytes

Low temperature reduces
sample degradation

Good sensitivity
Quantitative method

Suitable for capillary and nano
LC flow rates

Disadvantages

Must form ions in solution

High salt conditions can suppress
ionization

LC mobile phase additives may
affect ionization
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Atmospheric Pressure Chemical lonization (APCI) Woaters®

= Low molecular weight (less than 1000 Da)

= Singly-charged species

= Fragmentation, even at low cone voltages

= Mobile phase can be non-polar (normal-phase chromatography)

©2025 Waters Corporation
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lonSABRE [I™ APCI Probe Design Waters®

Plasma Discharge
(Vaporized Sample
Exits the Probe and is

Ionized Here)

Stainless Steel Capillary
(Sample Flow)

Nebulizer gas APCI Heater

Corona Pin

(Voltage Applied)
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APCI Characteristics Woaters:

= Higher temperature, more aggressive ionization
= Solvent and analyte molecules are in the gas phase

= |lonization takes place in the plasma

= Potentially more sensitive than electrospray with some non-polar molecules

©2025 Waters Corporation




APCI lons

= Positive lon APCI

— lons similar to those formed in positive ion electrospray are formed as:
o (M + H)+or (M+ Na)+

— Electron abstraction to form M+, free radical cation

= Negative lon APCI
- (M - H)-ion formed in negative ion electrospray is also produced

— Free electrons are formed by the corona pin

o Certain types of molecules can pick up a free electron and become negatively charged without a change
in mass. This process is sometimes referred to as M-,free radical anion

©2025 Waters Corporation




APCI and ESI Differences aters

= Electrospray « APCI

— lonization in solution L
— Gaseous phase ionization

— Reverse phase or normal phase with post column §%Veevrgr§ne0(aj}f' %%?rrﬁsél ohase

— lonization verS
— lonization
o Probe not heated
Capillary voltage o Heated probe
o ° o Corona pin

— Strong mobile phase effect
— Polar compounds
— Suitable for thermally labile compounds

— Low mobile phase effect
— Less polar compounds
— Unsuitable for thermally labile compounds

©2025 Waters Corporation
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ESCi® aters’

= Combines ESI and APCI capability on the Xevo TQ-S micro
= Uses existing ESI probe with the addition of the corona discharge needle

= ESCi provides a choice, through conventional methods, to alternate between ESI-,
ESI+, APCI- and APCI+ modes in a single chromatographic run to reduce total
analysis time.

= Information on analyte ionization is preserved, for example, when an analyte is only
ionized in ESI- mode.

©2025 Waters Corporation



Multiple Scan Functions

©2025 Waters Corporation

™8 Chromatogram - [ESCi Run ] - |I:I |£|
EF"E Edit Display Process MWindow Tools Help _|E!|£|
Elaznleabh B LAu|@AaBRY (AU e s
Acetophenone and Daidzein
ESCi Run S (kn, 1227 4: Scan ES+
5.95 TIC
L o 83187
] Daidzein ESI+ ) )
%_
o+ T T T T e T e
ESCi Run Sm (hMn, 1x2) 1. Scan AP+
476 TIE
10 6.38e7
4 o
] Acetophenone o
%_
0t T T T T T T T T T T T T T S EERSE Remag |
ESCi Fun 5. Diode Array
474 TIC
L2y 1.6287
B.97
- o] FDA,
0 T | RECEE REmR L BEmEs REEED T T T T T RERss | T T T T e Time
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Post lonization Events Wo’rers“

= After ionization, the ions enter the ion block of the Xevo TQ-S micro.

©2025 Waters Corporation




Cone Gas e ® o ..f‘ :' Waters
oL o° o L0 » Qe Plume of
i :.. 5 ge o O o Icﬂﬂitae?g
ESI or e°® o © o ® ®
& o
APCI Probe Lo 00 <

N>
cone gas
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Cone Gas Example - Dextromethorphan Waters

1 ng/mL DextroMTP 20 pL XTerra C8

Dextro_1 04 Sb (2,1.00 ); Sm (Mn, 2x1) MRM of 2 Channels ES+
x60 ¥ 409 TIC
10(}: 260 280 8.53e3
] 43 Cone Gas =125
%

0_ I LA L L L T e rrrT T e rrT L L L |
Dextro_1_05 Sb (2,1.00 ); Sm (Mn, 2x1) MRM of 2 Channels ES+
100, “x60 ¥ 4,09 TIC

09 333

1 /\\ Cone Gas =175 8.28¢3
o] 281 3
; pfot ey

o1 :

L L L O B O L L L B L L B B I
Dextro_1_06 Sb (2,1.00 ); Sm (Mn, 2x1) MRM of 2 Channels ES+
1007 x60 " 409 TIC

] Cone Gas =225 8.43¢3
%]

Or— T T T T L L BB B L B B
Dextro_1_07 Sb (2,1.00 ); Sm (Mn, 2x1) MRM of 2 Channels ES+
1007 x60 " 409 TIC
1 7.28e3
] Cone Gas =275
07““\“"""\““I““I““I““\"“""\"“‘"'I""l""{""{""lTime
2.00 2.50 3.00 3.50 4.00 4.50 5.00 5.50
|\ J
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Traveling Wave lon Transport Waters:
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Traveling Wave lon Transport Waters:

lons

/
Time %%800
Qo O
QO_QEO

o%goé)

ogx_)?o

O%Qooo
] 0%800

v —l %%800

Traveling Wave Pulse
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Quadrupole Schematic

Resonant lon

©2025 Waters Corporation

dc and Rf voltages

WNBE Y R
S NCoe ;

“"Detector
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Quadrupole Assembly Waters®

MS1 Collision Cell MS?2
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Quadrupole Theory aters:

Exiting
ions

(M)

lon

Quadrupole
(My, My, Mjy) : Assembly

Injector Hole

Quadrupole Example: For three ions passing
through the quadrupole, m; has a stable trajectory
while m, and m; have unstable trajectories.
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Unit Mass Resolution Woaters:

100
s | FWHM
is 0.6 10% Valley
Da
60
40 » Am at 5%
7/
20 -
N 2
PN
0 T T T - = T 1 T
998.5 999 9995 1000 1000.5 1001 1001.5 1002 1002.5
m/z
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Mass Resolution

©2025 Waters Corporation

FWHM = 0.60 Da

| — Peak Center = 633.2 Da

Mass Resolution is
633.2 / 0.60 = 1055

631

632

633 634 635 636
m/z

637
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Unit Resolution Woaters:

If you have a single peak that has Unit Resolution:

100
A single

80 4 peak Am at 5%
measured at )

. is 1 amu
unit ;
resolution /

601 will have /
peak width
of 1 amu at
401 5% height
20 4
0 1 —/‘ 1 |
634 635 637 638 639
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Unit Resolution Woaters:

If you do not have a single peak, but have 2 peaks of equal
height at Unit Resolution:

100
Determinin
if Amr atI 5|0/g There will be
07T | a 10% Valley
is 1 amu will " ,
be difficult if etvdeen
there are 2 peaks
%01 peaks of equal
N height
\
\ measured at
07 AN unit resolution
20 4
O ‘ - J T
634 635 637 638 639
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Unit Resolution Woaters:

For most compounds, you do not get a single peak or 2 peaks of equal height.

100
Determining if For most compounds we
Am at 5% use FWHM = a range
80 1+ is1lamu between 0.4 and 0.6 Da as
will be »a test of Unit Resolution
difficult 7
if there are //
60 + : Determining a
multiple o
peaks 10% valley
\ between peaks
40 1 \ will be difficult
> if there are
\ i
\ multiple peaks of
uneven height
20 +
0 I I I I
634 635 636 637 638 639

©2025 Waters Corporation




|
® & =

Woaters:

Chapter Two

Data Acquisition Modes
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Data Acquisition Modes Waters®

= MS Modes

B Experiment Setup - c\masshynx\default.pro\acqudb’default.exp
- MS Scan File Edit View Options Toolbars Fupctions Help
- SIR ;ﬁSIRE %E >:1th-1 @ msscan | B Paents | [ Deustters | Bpteuralloss | B Suvey | B ScanwaveDS
* MS/MS Modes i
— Product lon Analysis No. Type iformation
— Parent lon Analysis
— Multiple Reaction Monitoring s

— Neutral Loss Analysis
— Survey Scan

©2025 Waters Corporation




MS Scan
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Woaters:

MS1 MS2

Collision Caell

RF RF (+ DC) Scanning

e b -

>
m, N
M X
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MS Scan
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MIX4_INF2 1 (1.019)
100

Ibuprofen
(M-H)

%7

2051

Il

Flurbiprofen
(M-H)

2431 2531

)

Woaters:

Scan ES-
5.98e6

Ketoprofen
(M-H)

180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280
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Mass Spectra of LC Peaks

Thia_Scan_01 79 (3.384) Sm (SG, 2x0.50); Cm (75:85-(43:71+110:1-
292

100 3.76e5

1000 na/mL Thiamethoxam and Metabolite

Thia_Scan_01 Sm (Mn, 2x1) Scan ES+ Spectrum of Peak

100+ 3.77 TIC 1 with RT of 3.40 Thiamethoxam
2.86e7 | (M+H)
% From CVF
% 211
4 Na Adduct
314

0,
Thia_Scan_01 101 (3.769) Sm (SG, 2x0.50); Cm (97:104-(43:71+11C
100~ 250 5.84e5

21 T T T T T 1 Time
2.50 3.00 3.50 4.00 4.50 5.00

Metabolite
CVF = Cone Voltaage (M+H)
Fragmentation

Full Scan Spectra of LC Analysis of a ,
Standard Solution of Thiamethoxam * Spectrum of Peak

and one of its Metabolites " % with RT of 3.77

From CVF

Spectra taken using 1 second scan time for | | 1o
the range m/z 100 to 400

Il

O \A\'\ T \JM\ \A t T T rhirr f T T T T i \m/Z
160 180 200 220 240 260 280 300 320 340

Spectra of two LC Peaks
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Selected lon Recording (SIR) Waters

MS1 MS2
Collision Cell _

RF RF (+ DC) Fixed
e GHIND o
m;, »

m2
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SIR Example WOferSm

Thia_1G07_007 Sb (2,1.00 ); Sm (Mn, 2x3) SIR of 2 Channels ES+
100 291.8
Thiamethoxam j 1.07e4
MW = 291 ——— SIR of (M+H)
o —> m/z = 292

Thiz?_1GO7_007 Sb (2,1.00 ); Sm (Mn, 2x3) SIR of 2 Channels ES+
100 249.8
Metabolite - 1 1.61e4
MW = 249 ﬁ
. o] —> SIR of (M+H)
°] m/z = 250

©2025 Waters Corporation
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Xevo TQ-S micro MS/MS Woaters:

= Low energy collisions (simple fragmentation pathways)

= Collision gas of choice is Argon

= Collision gas pressure is normally fixed while the collision energy is used to alter the
degree of fragmentation. The collision energy will vary based on the compound

= Sodium and potassium adducts are normally too stable to fragment using low
energy collisions.

©2025 Waters Corporation
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Product lon Analysis (Daughter Scan) Woaters
MS1 MS2
_ Collision Cell
Fixed 5-40 eV Scanning

e D -
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Product lon Analysis

THIA_INFUS_02 1 (0.176) Sm (SG, 2x0.50) Scan ES+
100+ 181 197 From MS1 Scan of Infused Sample Thiamethoxam 5.48e6
Metabolite M+Na
(M+H) (M+H) 314
187 205 215 250 292
o/ |
#1156 164 222
129 173177 241
256 263 269 279
WAANVJW | 229 35 273 287 299 305 327
'"'w"w"'w""w"'x'"'x""w"'w"w""x"'w'"w""x""w"w"'w""x""x'"'x""w"'w"w""x"'w'"w""x""w"w"'w"'w""w"w"w""w"w"'w
THIA_INFUS_03 1 (1.017) Daughters of 292ES+
g 211 3.90e6
100
MS/MS Scan for Daugher lons of
Thiamethoxam m/z=292 lons
%A
181 Jd
175 199
G T T T T AY LM T T T -AT T T Y“ T T T T T AYA T T T T T T T T T T T T T T f. T 1
THIA_INFUS_04 1 (1.475) Daughters of 250ES+
g 169 6.97¢6
100
MS/MS Scan for Daugher lons of
Metabolite m/z=250 lons
%
0 T \‘J' T SRR T T LERRAN AR f T T f AR RS RRRR JRARBARAR T T e e M/Z
150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330
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Product lon Analysis

©2025 Waters Corporation
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Woaters:

MS/MS Spectra of Propranolol (MW=259) Product lons of m/z=260

X_PROPRANOLOL_MSMS 1 (1.015)

Daughters of 260ES+

100- 260 1.63e7
116 (M + H)*
183 \
o/ _|
* 72 74
98 157
58 86 155
ML 218
Ottt ettt A e e miz
60 80 100 120 140 160 180 200 220 240 260 280




Effect of Changing Collision Energy

©2025 Waters Corporation

1007 275
. o - (M + H)*
Collision Energy = 5 eV N~
0-'“w“'w““l““v'“v“'v“w'“w“'w““l““v'“v“'v“w'“w“'w““l““v'“v“'v“w'“w“'w““l““v'“v“'v“w
100+
275
% 230
1 Collision Energy =10 eV ﬂ
O T T T T T T T T e
1007
E 230
7 275
1 Collision Energy = 12 eV |
O L L L L L L L L R L L L L L L L) R L L LA AR LAAA MMM LA AL LA R
1007
] 230
%
Collision Energy = 17 eV
Ot T T AR R AN RS LA LA AR LR LA ™™ m/z

150 160 170 180 190 200 210 220 230 240 250 260 270 280 290
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Effect of Changing Collision Energy Waters:

100+ 230
] Collision Energy =17 eV
= %
(M+H)*
0 ""I""I'"'I""I""I""I""I""I""I'"'I""I""I""I""I""I""JI""I""I""I""I""I'"'I""I'"'I""I""I""I""I
100-
| Collision Energy = 30 eV
%] 167 230
0 ""|""|'"'|""|""|"'1'?'(')"|""|'"'“l'"'zl%??'z'|""|""|""|""|""|""|'"'l""|""|""|""|""|""|""|""|""|
100-
o] 167 Collision Energy = 38 eV
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MS/MS of Multiply Charged lons Woaters:

= The most intense ions are normally used for MS/MS even if they are multiply
charged

= Multiply charged ions may require higher collision gas pressures than singly
charged ions

= Singly-charged fragment ions may have a higher apparent mass (m/z) than their
multiply-charged precursor ions

©2025 Waters Corporation



Vancomycin Waters®
CHj3
H,N
HO
(M + 2H)2+ HO © OH
(0]
100 *x15 724.9 HsC OH '
[e) (0] Cl
(o) (o)
OH
[e] H (0]
726.4 . N " e,
H
© o (0] H3C.
o NH, CHs
.
1448.6
726.9
M+ H)*
Magnified [1451:6
7274 by 15X 1452.6
727.9 1453.6
13955 14185

0 -"L'l""|k'l"L'“|""'|'"'|'"'|""|'h"'|""|""|'"'|""|""|""|"" m/z
600 700 800 900 1000 1100 1200 1300 1400 1500
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MS Spectra of Vancomycin Waters:

VANCO_14_MS 1 (0.284) Sm (SG, 2x0.60) Scan ES+
1007 1448.6 14506 6.39e5

%_

0 T T T T T T T T T 1 m/z
1446 1447 1448 1449 1450 1451 1452 1453 1454 1455 1456
VANCO_15 MS 1 (2.055) Sm (SG, 2x0.60) Scan ES+

_ 724.9 7259 2.34e7
100
+
_ (M + 2H)2
%_
0] T T T T T T T T T 1 m/z
721 722 723 724 725 726 727 728 729 730 731
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MS/MS Spectra of Vancomycin Woaters®
VANCO 04 MSMS 1 (2.055) Daughters of 725ES+
1007 44 5 1.28e7
: Spectrum Magnified by 5X
Singly Charged _
«— Product lon from m/z = 600 to 1500
%] 1307.3
Unfragmented 7256
Doubly Charged Singly Charged
Parent lon ———> Product lon
1 H 1145.3
0 |I'l' SSSAAREREERSSRRRRRES AP gttt 'N"' e A T m/z
200 400 60 800 1000 120 1400
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MS/MS Spectra of Vancomycin Woaters®
VANCO_05_MSMS 1 (0.890) Sm (SG, 2x0.60) VANCO_05_MSMS 1 (0.890) Sm (SG, 2x0.60)

% %
1451
0] T T T T T T T 1 m/z 00— T T T T T T m/z
140 142 144 146 148 1304 1306 1308 1310

Note: LM & HM values of MS1 were lowered to pass all isotopic forms
of the m/z=725 ion into the collision cell. ‘Isotope Peaks’ are 1 Da
apart.
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Vancomycin Fragmentation : Waters:

Possible _
Fragmentation Possible |
Fragmentation
I
I
I
¥
-, -

Observed product ions of
m/z = 725 Parent ion are

©2025 Waters Corporation
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Example of a Doubly Charged lon Woaters®
GluFib 5 pmol/uL in Acn/Wat Infused: 4 uL/min
GluFib_Parent 1(2.191) Sm (SG, 2x0.50) Scan ES+
100+ 785.7 Mx100 6.34e7
(M + 2H)z —>

Magnified by 100

%_

1570.4
(M + Hy* =
3331 480.1

1221.1
1285.2

684.1

m/z
600 800 1000 1200 1400
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Example of Product lons from a Doubly Charged lon

[Glu1]-Fibrinopeptide B Glu-Gly-Val-Asn-Asp-Asn-Glu-Glu-Gly-Phe-Phe-Ser-Ala-Arg

A A A
11 10 9
GluFib_Parent 1 (2.191) Sm (SG, 2x0.50) Scan ES+
100- 785.7 x100 6.34e7
1 MS Scan
2+ Magnfied by
_ (g +2H) 100
% 1570.4

12211 (M+H)* >

0

GluFib_Dau 1 (3.370) Sm (SG, 2x0.50) Daughters of 786ES+

-186.9 333.0 ”» 684.0 ” 2.89¢6
1007 ) Y4y Y’y

y'3 4800 812.9 Daughter Scan of m/z=786
y”
o/ - . 8 y,,9

| (S y 5 yu1 y”1

1 1| 240.0 942.0 1056.0 o 1

382.0 627.0 1171.0 1285.0
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Multiple Reaction Monitoring (MRM) Waters:

MS1 MS2
Collision Cell

5-40 eV

©2025 Waters Corporation



SIR of Two Compounds

Fenbufen

OO« Y

OH

Ketoprofen
0

O O OH

Both have a MW of 254

©2025 Waters Corporation

(0]

Woaters:

Mixlso_1G14_022 SIR of 1 Channel ES+

100- b Set
5.95e6

From a Sample that is

60 ng/mL Ketoprofen

60 ng/mL Fenbufen

%,
Ketoprofen Fenbufen

UL R UL L I I UL IR IR UL IL L I UL LRI I IR LA “‘H‘Time

SIR of 1 Channel ES+
1.31 TIC
6.03e6

Mixlso_1G14_023

1007

From a Sample that is

60 ng/mL Ketoprofen
6 ng/mL Fenbufen

%,

Ketoprofen Fenbufen ?7?

0 T T T T T T T T T T T T T T T T T 1 Time
0.80 0.90 1.00 1.10 1.20 1.30 1.40 1.50 1.60 1.70




Comparing MRM

©2025 Waters Corporation

and SIR

Mixlso_1G14_023 SIR of 1 Channel ES+
100~ 1.31 TIC
6.03e6
From SIR of
% m/z= 255
""""""""""""" T e e Time

Mixlso_1G14_024 MRM of 2 Channels ES+
100+ 1.31 255.25 > 209.2
1.43e6
From MRM of
m/z= 255 > 209

. o Ketoprofen

O T T T T T AR AL I I I IR I LN B BRI |
Mixlso_1G14_024 MRM of 2 Channels ES+
100+ 1.42 255.25 > 237.2
8.06e4

From MRM of Fenbufen

% m/z= 255> 237

0 T T T T T T T T T T T T T T T T T 1 Time
080 09 100 110 120 130 140 150 160 170

Woaters:




Thia_1G0/_007 Sb (Z,1.00 ); Sm (Mn, 2x3) SIR of 2 L,h T o
. 100 .
Comparing MRM and SIR = \Waters
o 4—— Thiamethoxam
ThiQ_1Go7_‘oo7 Sb (2,1.00 ); Sm (Mn, 2x3) " SIR of 2 Channels ES+
1007 249.8|
1.61e4
SIRs of a 10 ng/mL /
Standard Solution e %% Metabolite —
of Thiamethoxam
and Metabolite ~—
950 8.00 8.50 9.00 9.50 10.00M
Thia_1G07_002 Sb (2,1.00 ), Sm (Mn, 2x3) SIR of 2 Channels ES+
SIRs of Sample of 100; _ S
10 ng/mL Thiamethoxam — Impurlty, Not
and Metabolite in a g Thiamethoxam
Fruit Matrix
Thig'_1eo7_‘ooz Sb (2,1.00 ); Sm (Mn, 2x3) " SIR of 2 Channels ES+
100 249.8|
] ] . 1.42e4
Peak Labeled an impurity in Metabolite ?? —
the fruit matrix sample is %
also present in blank
matrix samples. 0 Time
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Comparing MRM and SIR Waters:

MRMs of Sample of 10 ng/mL Thiamethoxam
& Metabolite in a Fruit Matrix

Thia_1G04_313 Sb (2,1.00 ); Sm (Mn, 2x3) MRM of 2 Channels ES+
100- 291.8 > 210.8
] 433

. o / Thiamethoxam

Thia_1G04_313 Sb (2,1.00 ); Sm (Mn, 2x3) MRM of 2 Channels ES+
1004 249.8 > 168.8
] 463
7 Metabolite ™
%,
““““““““““““““““““““““““““““““““ Time
7.50 8.00 8.50 9.00 9.50 10.00

Peaks Labeled as Thiamethoxam and Metabolite are not Present in Blank

©2025 Waters Corporation
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Precursor lon Analysis (Parent Scan) Woaters

Different Compounds

That Are Somewhat Different Same
Similar In Structure Neutral Charged
Fragments Fragment
CID

—> +

e -8

©2025 Waters Corporation




Precursor lon Analysis Waters

MS1 MS2
_ Collision Cell
Scanning 5-40 eV Fixed

vvy va
3
w

©2025 Waters Corporation



Precursor lon Analysis Example

©2025 Waters Corporation

X_PROPRANOLOL_MSMS 1 (1.015)

100

%_

58

60

7274

80

86

1'j(//////’

98

141

100 120 140

Major Product Ion

at m/z=116
183
157
155

. ? o=

Woaters:

Daughters of 260ES+
260 1.63e7
(M + H)*\,
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Precursor lon Analysis Example Waters®
Product lon of m/z = 116 produced by CID at spot
indicated by [~

H2N+J\ H2N+J\ H2N+J\
HO HO HO
(0] @) (0]

N OO
H

Pindolol o

MW=248 N Metoprolol Propranolol
MW=267 MW=259

©2025 Waters Corporation



Precursor lon Analysis Example

©2025 Waters Corporation

For example, this is a MS Scan
from a mixture of components.

MIX_MS 1 (1.025)
100. 235

268
280

267
249 260
%,

0,

. b) ' =

Woaters:

Scan ES+
1.56e9

295

m/z

230 235 240 245 250 255 260 265 270 275 280 285 290 295 300
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Precursor lon Analysis Example Waters®
MS Scan of Mixture of Components.
MIX_MS 1 (1.025) Scan ES+
100 235 1.56e9
268 280
, 249 260 267

Y% 295

Oiww”w”‘w””HHHH\HH\HH\HHHHHH\HH\HH\HH\
MIX_PAR 1 (2.070) Metoprolol Parents of 116ES+
100+ 249 5.63e7

Pindolol Propranolol
\ \

. Precursor lons of the

" % 260 ., M/z=116 Product lon

©2025 Waters Corporation




Precursor lon Analysis Example

Woaters:

17-OHP_DAU_001 1 (0.527) Daughters of 331ES+
_ 97.1 o 2.49e6
100 OH 17-a Hyd t
] -a roxyprogesterone
Product Scan | y y_p 9
MW = 330
for Products . 109.1 331.3
of m/z =331 lons o
from a 17-a Hydroxy ~
Progesterone Sample : o 25327, 5 313.2
07 et ‘Jf -l ! atllaa A“A‘ A‘An‘»l ' .“A‘ ‘uuh‘ A‘IA‘AA‘ A‘AM"‘ Q“‘l.ﬁ .‘AA‘AA‘.“M‘A latay JA A‘ ! ‘ﬂ‘ ol n N m/z
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400
PARENT-MSMS-003 1 (1.103) /\A Parents of 97AP+
100 315.4 1.50e6
| Progesterone 289.4
Precursor Scan 17-a Hydroxy
for precursors ] =]
rogesterone
of m/z = 97 ions % Testosterone ———% 2
from a mixture ] 3315
of steroids L
O T 'I""l"""lL"I"'I"'JI"'I"'I""I""l""I""l""lm/Z
50 75 100 125 150 175 200 225 250 275 300 325 350 375 400

©2025 Waters Corporation
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Neutral Loss Analysis Waters®

Different Compounds Same Different
That Are Somewhat Neutral Charged
Similar In Structure Fragment Fragments

®O-@ ©
L 2 EX M

©2025 Waters Corporation



Neutral Loss Analysis

MS1 MS2
. Collision Cell
Scanning 5-40 eV Scanning
m, > m; - offset
> < > >
>
m, > M, - offset
> L —— > >
—>

MS1 and MS2 scan together. m/z of MS2 is m/z MS1 minus an offset

©2025 Waters Corporation




Tricyclic Antidepressants Waters

NH+ Charged Fragment
Neutral Fragment
Desipramine | (MW=195)

A0 =A 0

k/\ Charged Fragment
NH+ Neutral Fragment

Trimipramine | (MW=199)

©2025 Waters Corporation
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Neutral Loss Analysis Example Woaters

MIX_MS 1 (1.025) Scan ES+
1004  2° MS Scan From a mixture of 1.56e9
components.
268
280
249 260 207
% 295
0 m/z

230 235 240 245 250 255 260 265 270 275 280 285 290 295 300

©2025 Waters Corporation
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Neutral Loss Analysis Example Waters®
MIX_MS 1 (1.025) MS Scan of Mixture of Components. Scan ES+
100, 23° 1.56€9
268 280

%

0-
MIX _CNL 1 (2.017) Neutral Loss 195ES+
100 Constant Neutral Loss Scan of Mixture 295 5.01e7

Precursor lons which 207

o ] produce product ions with a Trimipraming —

u /°f loss of m/z=195.
<+— Desipramine
0 Mm/Z
230 240 250 260 270 280 290 300

©2025 Waters Corporation




Neutral Loss Analysis Example Woaters

FENS_03 1 (2.017) Neutral Loss 44ES-
100+ o 253 3.84e7

O 243
OH
T :

Flurbifen O O
\ OH
] Ketoprofen
0
OH 5

Ibuprofen

05

N

160 170 180 190 200 210 220 230 = 240 250

T MYZ
260 270 280
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Neutral Loss Analysis of Amino Acids by MS/MS Woaters

N
Denv
CID
=222

Phenylalanine m/z =120
0
N N
OH mmp O "N
Deriv CID
HO =238 HO
Tyrosine m/z =136

CID Results in the Loss of 102 Da

©2025 Waters Corporation




Neutral Loss Analysis of Amino Acids by MS/MS Woaters

©2025 Waters Corporation

NeoLynxTestMix_CNL 1 (0.510) Neutral Loss 102ES+

100

OA)_

188.0 191.1

/

4.28e7

Leucine

Phenylalanine

\222.1 T

227.2

rosine

<

Methionine

\

238.1240.1

i ij

O A e e e T e e e e e e T m/z
185 190 195 200 205 210 215 220 225 230 235 240 245 2éo

180

Other peaks are from deuterated forms of these amino acids
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Survey Scan Woaters®

= Automatically generates product ion spectra for any components found

= Various triggers can be used
— MS full scanning
— Parent ion scanning
— Neutral loss scanning

= MS and MS/MS data is provided with only one injection, usually on the column.
= MS data is collected until a parent ion of interest elutes.

= MS/MS data for that parent is recorded until the set time or the intensity threshold is
reached.

= MS data is collected until another parent ion of interest elutes.

©2025 Waters Corporation
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Survey Scan: Screening of Precursor lon Waters:

= Screening of the parent ion fragment can be achieved by:
— Relative or absolute intensity of a spectrum
— Specifying included ions or an m/z range
— Specifying excluded ions or an m/z range
— Charge state

©2025 Waters Corporation
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Survey Scan: Requirements Waters®

= m/z range to scan for MS analysis

= m/z range to scan for MS/MS analysis

= Any masses to include or exclude

= Collision energy required for proper fragmentation

©2025 Waters Corporation




Survey Scan Example Chromatogram

©2025 Waters Corporation

S5E02JUNDE_011

Woaters:

20 Auto Daughters ES+
TIC

100+ Rt 7 66e8
" . .
Product ion data generated automatically
1.3
1.01
ML i
D T T T e T Ih M T T T T aan T T — “L - \A W T T \}Lm 1
0.20 040 0.60 0.80 1.00 1.20 140 1.60 1.80 2.00 220 240
SSBO02JUNDE_012 M52 ES+
1.42 TIC
1004 53529
2n
a15 065 0.72 090 100 1.72 185 195 202
Full scan MS data, acts as trigger

o T T T T T T T T y Time

1 IED 1.80 2.00 220 240




Survey Scan Example Spectra

wapUZJUNDE_011 672 (1.432) Sm (Mn, 240,75, Cm (E71:677)

Woaters:

20 Auto Daughters 331 43E5+

100- 331 1.03e7
Product ion spectrum
generated automatically
L2
2 109
145 159,183 171 g7 211 253 29
D s Laillom \M f T o Y o Jl " ! 4
T T T T T T T T 1 T T T T T T 1 T T T T T T T T T T T T T T T T T T 1
S5BOZJUMOB_012 814 (1.425) 5m (Mn, 2x0.75), Crm (B05:822-(781:802+822:848)) M52 ES+
331 2.84e7
1004
Full scan MS data,
acts as trigger for MS/MS
.
226
247
215 267 3N -
313 417 ABR
G0 g0 100 120 140 160 180 200 220 240 260 230 300 320 340 360 350 400 420 440 480 480 500 520 540
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In Summary Instrument component
Ms1 Collision cell Ms2

Rf only (acts as ion

MS1 scan Scan Inactive . Qualitative
guide)

Rf only (acts as ion

MS scan , Inactive Scan Qualitative
guide)
Rf only (acts as ion
SIR Mass filter Inactive . Quanitative
guide)

Product ion (daughter) scan Mass filter Active Scan Qualitative

Usually
. i : ualitative,
Precursor ion (parent) scan Scan Active Mass filter Sometimes
Quanitative
Multiple reaction monitoring Mass filter Active Mass filter Quanitative

(MRM)

Usually
Scan Active Scan Qualitative,
Neutral loss cometimes
Quanitative

©2025 Waters Corporation
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Woaters:

Chapter Three

IntelliStart™ Console

©2025 Waters Corporation
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Woaters:

MS Console

= Xevo TQ-S micro functions
- IntelliStart
— Manual Optimization
— MS Display
— Interactive Fluidics

= Sample Tune and Develop Method
= Instrument Setup and Calibration

©2025 Waters Corporation




MS Console

] MassLynx - Default - test.SPL

file Wew Run Help

2-0ed

b O 0l |m1 cueue 5 Status

Instrument &

Instrument

Inlet Method

Tools

Solvent Monitor

QpenLynz

6

MS Method

Targetlynx

L

MS Console

S

Edit Shutdown or Startup

¢

Shutdown

e

Startup

Q

Options

System Status
™ ready

Spectrum  Chromatogram  Map  Edit=

Queue Is Empty

Samples =

File Name File Text

| M5 File

Inlet File

Eottle

Inject Yolume:

Sample Type

Conc &

test_00M
vbald1_pas_ssn_240209
wbald1_pos_sen_240210 001
wbaD31_pos_sen_240210 002
wbald1_pos_sen_240210 003
6 |vbal9_pos_sen_240210 004

m‘—n

w

=

o

test_MAM_suifa_20090223
|vball31_pos_sersitivity_240
wballd1_pas_sensitivity_240..
|vbal31_pos_sensitivity_240
| vball31_pus_sensitiviy_240..

:vbaUST_pos_sens\tlwty_Z‘lU f

wewo_train_001

|wevo_train_20090224

wevo_tiain_20030224

|xevo_hiain_20090224
|wewo_tiain_20090224
wewo_train_20090224

17

114
1
i

12

5.000
5.000
5.000
5.000
5.000
5.000

Ready

©2025 Waters Corporation

Kot Scanning

)

Gnly Error Shutdown Enabled




Xevo TQ-S micro Console View

£l System
[+ Quatemary Solvent Manager
[+ Sample Manager FTN

Manual Optimization
M5 Display
Interactive Fuidics

Mairtenance Counters
Logs

{3 System Stalus

Control Configure Maintain Troubleshoot

Flow Path

Source Temperature
Desclvation Temperature
Cone Gas Flow
Desolvation Gas Flow

Kewo TQ-Smicro MSTIC

@ Power

settings
Tune System ESI NEG 2014Decl:

Calibration Calibration_20141210
Waste

147 °c

596 °c
Q L/Hr

995 LfHr

H -

Xevo TQ-Smicro MS Analyser Vacuum

b I {‘—v—‘ L T\H"‘!{ﬂ""j{l b www”"u—n ?

Xevo TQ-Smicro M2 Source Temperature B
WWW%V\W% MM e

Hevo TQ-Smicro MS Desolvation Temperature

©2025 Waters Corporation



Xevo TQ-S micro — IntelliStart

| [ Console (Local) -
[= System
[+ Quatemany Solvert Manager
h - Sample Manager FTN
[+ Column
) Xevo TQ-Smicro MS Detector
- Manual Optimization
M5 Display
- Interactive Fuidics
- Plots
- Maintenance Counters
- Logs

d System Stalus

Control Configure Maintasin  Troubleshoot  Help

Intelli-Tior

Ion Mode: ES- Type of Analysis: [l.lmtllﬁnlu‘hnn 'J

[ Show Instrument set-up options ]

Development
*u ES+
-] ~
I]ﬂ %‘ Sample Tune and Develop Method ES-
Checks
»u
@“{" |1 1C/MS System Check

@ Power

@ Operate

Stop Flow

e o
E]
o

®

o
]
g2
{0

>
7]
&
5
o

Tume

©2025 Waters Corporation




Xevo TQ-S micro — Manual Optimization

©2025 Waters Corporation

[ Console (Local) -
[=} System
[+ Quatemary Solvert Manager
h El Sample Manager FTN
[+ Column
=) Xevo TQ-Smicro MS Detector
- InteliStart
M5 Display
- Interactive Fuidics
 Plots
- Mairntenance Counters
- Logs

d System Stalus

Control Configure Maintasin  Troubleshoot  Help

e —

Ion Mode: ES-

Parent (Da) Daughter (.. Cone (V) Collision (V) Ion Mo...
1 32097 151.86 48 14 ES- -
2 |[]311 156 30 25 E5+ |+
3 |[O311 156 30 25 S+ |+
4 |[|311 156 30 25 S+ |+

@ Power

Positive Negative Settings
Capillary kaV Desolvation Temp“(
Corona [0:00 |[kv[0-00 | k¥ Desolvation Gas 1000 |L/Hr
kv[).00 |kv Cone Gas P ume

Repeller

Fluidics Idle - 9.18 mins
| e ey
| ystem ES1NEG 2014Dec1 Lipr v]][ Save || Reset | W % %] icrowRate  0.00 mL/min
LC Flow State Waste
1: XEVO-TQSmicro#0EACD22 3205715188, MRIA, ES-

20000—
= I
2 i
S <4

o_;Jﬂ[ :

i T T T T | T T T T I T T T T 1 T T I T T T T | T T T I T T T T I T T T T I T T T T | T T T T

10,00 5,00 500 700 500 500 400 3,00 2100 100

@ Operate

@

]
i
i
£

Full View

Hrznom

2ATTICiI®

Woaters:




Xevo TQ-S micro —

=} System
[+ Quatemary Solvent Manager
[+ Sample Manager FTN
| Column
=) Xevo TQ-Smicro MS Detector
- InteliStart
- Manual Optimization
* Interactive Fluidics
* Plotz
- Maintenance Counters
© Logs

d System Stalus

MS Display

Control Configure  Maintsin  Troubleshoot - Help

Collision Cell
3.7BE-03 mBar

. . Analyser

Desolvation Gas 1.31E-05 mBar

= HI%HH !--@-

Collision Energy
20V

i lIII..

" 1a8°C ol

e Quadrupole  TAAVE Callision Cell Quadrupole
lon Guide 1 st T-WAVE Collision Cell i

@ Power

Dietectar (PMT)

@ Operate

Woaters:

©2025 Waters Corporation



.l‘-._‘ ® / N e. L';’ =

Woaters:

Xevo TQ-S micro Interactive Fluidics

LC Column

Source

B-way
Selector Valve

Sample
Pump 1

©2025 Waters Corporation




Xevo TQ-S micro — Interactive Fluidics Woaters®

e i
(G oy St Manoes Control Configure Maintsin  Troubleshoot  Help @ Bover @ Dneie
h El Sample Manager FTN
[+ Column |
=1 ¥evo TQ-Smicro M5 Detector
 InteliStart @
- Manual Optimization _
(8 [ - Idle - 9.18 mins B
Y o —
Intaactiue Fluidics a0yl . t 10 pl/mi
- Plets =
- Mairtenance Counters Pasiticn Waste
+ chs Home
Reservair B

Fill Volume 250l

R

e

AP
L System Sialus

Colision
Lc Probe Syringe A B Wash

2

Fume:

©2025 Waters Corporation




Console Control Functions

' =1 System
+] Quatemary Selvent Manager
l 1+ Sample Manager FTN
1+ Column
B0 1o T3 Smico 15 Detscto]
- InteliStart
- Manual Optimization
 MS Display
* Interactive Fluidics
+ Plots
- Mairtenance Counters
 Logs

IQ System Stalus

©2025 Waters Corporation 1

Control | Configure Maintain  Troubleshoot Help

Count

Xevo TQ-Smicro MSTIC
2000.0

@ Power

Standby
AP| Gas off
Collision Gas off settings
Vent MSMS Tune System ESI NEG 2014Decl
Refill Syri
HURE Calibration  Calibration_20141210
Purge Fluidics Waste
Change Resenvair 7. i it o
Source LED Off b96 °C
Reset ¥evo TO-Smicro MS Detector Qi
O T Gas TIOW <9985 L/Hr

LK)

¥evo TQ-Smicro MS Analyser Vacuum
1:32410 3

Y Wl]h' 'r"'u! U il s 'V ]Hlﬂﬂﬂm—]‘iw R M|
1.27x10 3

mBar

@ Status

@

to
=
8
N
4

S35 31D

Xevo TQ-Smicro MS Source Temperature

= IQ'MTVHWWM WWM
147.00

Xevo TQ-Smicro MS Desolvation Temperature
£00.00

°C

100.00 —

T
-10.00




Console Log Entries

E =

Control Configure

[ cone oo vty

Applies to: Operator:

intain | Troubleshoot  Help

: Mai
|+ Quatemary Solvert Manager @ Power
| Sample Manager FTN [ Createlogentry. |
[+ Calumn
=8 Xevo TO-Smicro MS Detector .
~ InteliStart status settings
' Manual Optimization ou tode SSWES- MSMS Tune System ESI NEG 2014Decl:
-~ MS Display
" Interactive Fuidics Calibration  Calibration_20141210
- Flow Path Waste
ots
 Mairtenance Counters Source Temperature 148 °C
- Logs Desolvation Temperature 596 °C
Cone Gas Flow Q LU/ur
Desolvation Gas Flow 904 LfHr

|XEVO-TQSmicro#QEAOD2Z  +| |

Comment:

Sample Cone Cleaned

Erature

©2025 Waters Corporation




Console Log Entries

=1 System
[+ Quatemary Solvert Manager

Contral Configure  Maintain  Troubleshoot  Help

[+ Sample Manager FTN Dates: Content: System or Module:
(& Column
(=] ¥ewa TQ-Smicra MS Detectar [All Y] [Usex log entries v] [C.uftmtSysm
- InteliStart @
- Manual Optimization rEcoeds
WIS Dispiay ‘DateandTme | Operstor | Dnstument | Comment | =
* Interactive Fluidics
=
Frint
Home

d System Stalus

details of current record

©2025 Waters Corporation




Console Troubleshooting Functions Waters

([l console (Local) - Mevo

I Bl System Control Configure Maintain Troub‘les]‘mn‘t[H&ip @ Power @ Status |

Cuatemarny Solvent Manager
h [+ Sample Manager FTN Rear panel...

Column Service record... I

= ¥ewo TQ-Smicro MS Detect

= el = status Load factory defaults... kttings @
 Manual Optimization Imbode ES- S pliile. ne System ESI NEG 2014Decl’
- M5 Display . Shwop Flow
 Interactive Fuidics . Printpiat.. blibration  Calibration_20141210 e

Flow Pat!
-~ Plots Service mode...

: i S T e :
Maintenance Courters Sansiliol ot s Save service profile...

+ Logs Desolvation Ti t s |
ol oati Connections INSIGHT™.. @
Dperste
+
APl
E‘

Cone Gas Flow U O
Desolvation Gas Flow Q05 L/Hr

Xevo TQ-Smicro MS TIC
2500.0

Count

-
L
3
E

L)

Eo TQ-Smicro MS Analyser Vacuum
1.32x10 -5 A
I\,I'l_ "\‘u 1. ¥ I ¥ 7 'r' "] T 1 7
Tune

1,210 3
X Xevo TQ-Smicra MS Source Temperature

L) System Status

mBar

)

145.00 1 q
o m _ @
Resltime
146.00 - -
Hevo TQ-Smicro M3 Desolvation Temperature
500,00 - j
o]
/ Full\View
10000 o
e B e B e B e [ e ) [ e s e [ s
-10.00 -5.00 -8.00 -7.00 500 5.00 400 -3.00 -2.00 -1.00 b
Mins

©2025 Waters Corporation 1



IntelliStart

= IntelliStart is designed to automatically monitor instrument readiness.

= Where possible, the system may also take corrective action to rectify any failed
system checks

= IntelliStart comprises:
— Automated system checking software
— Diagnostic electronics
— Integrated fluidics device
— Three built-in vial locations for set-up/user solutions

©2025 Waters Corporation
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Woaters:

xd MassLynx - Default - test.SPL

Ble View Bun  Help

= - 0D&H

B O |é! Shorteut Queve 5 status

Queue Is Empty
Instrument &» Spectrum  Chromatogram  Map  Edit~  Samples »
File Mame ‘ Sample 1D | File Text ‘ MS File | Inlet File: | Battle Inject Volume | Sample Type Corcd Cantal -

test_001 test_MAM_su.. vevo_train 001 1:7 5000
vbald1_pos_ vbald1_pos_.. wevo_train_20.. 1:1 0.000
bl _pos._.. [ vbal1 _pos_... weva_train_20... 1:1 0,000
\bal3_pos_. | Vbal31_pos_.. | 0.000]
bl _pos._. [ bl _pos_... weva_train_20. 0,000
bl _pos._.. | vbal1_pos_... weve_train_20.. 1:2 0.000]

Instrument

m‘ m‘ «h‘ w‘r\:

Inlet Method i |
weva_train_20.

Tools

Solvent Monitor

OpenLynx

®

MS Method

Targetlyns

e

MS Tune

MS Consale

®

Edit Shutdown or Startup

¢

Shutdown

®

Startup

Q

Options

System Status

® ot Ready

IntelliStart

\y Instrurnent in standby =

Ready

Hot Seanning o0 Oy Error Shutdown Enabled %)




Using IntelliStart to Resolve “Not Ready” Conditions Woaters®

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

= ACQUITY UPLE System G : o :
: ontral  Configure Maintain - Troubleshoat  Hel

1+ Binary Solvent Manager = 2 @ Power & Operate
& Sample.Mana_ger

i Column

= #evo TO-5 M3 Detector = o
; ||'||e|||§i Al i@

Manual D ptimization
M5 Display
Interactive Fluidics
Flats

Maintenance Counters
Logs

Instrument in standby

The detector must be in Dperate mode to acquire data. The detector might have been
put in Standby manually, or a detector error could have occurred. To attempt to switch
the detector to Dperate mode with Intellistart, click Resolve.

Ion Mode: ES+ Type of Analysis: |Quantitative

[ Show Instrument set-up options ]

Development

v |ES+
Sample Tune and Develop Method o

Operata
i 4
-, *ﬁ -~
[[]LC/MS System Check APl
0 System Status @

Xevo T()-5S MS Detector:
Instrument in standby

Tune

©2025 Waters Corporation 1



Using IntelliStart to Resolve “Not Ready” Conditions

©2025 Waters Corporation

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

= ACAUITY UPLC Swstem

# Binary Sokvent Manager

1+ Sample Manager

# Column

=) pevo TH-5 M5 Detector
Ini 3
M anual Optimization
5 Display
Interactive Fluidics

Flats
Maintenance Counters
Logs

o System Status

Cortrol  Configure Maintain  Troubleshoot Help

Intelli-

l

Type of Analysis: |Quantitative v|

Ion Mode: ES+

setting gas and waiting for settle [ AT enE SEE U e ]

Development

LA
-II. sample Tune and Develop Method :zj—

[[]LC/MS System Check

@ Power

@ Cperate

Woaters:




IntelliStart Configuration Waters

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

(= ACAUITY UPLE System
= B_inar_l,I Solvent Manager
Interactive Display

Performance ™ Load factory defaults... ~

i+ Sample Manager ]
,L: ! 2l | IntelliStart configuration. .. | o |-"
i+ Colurnn Sl

Contral | Configure | Maintain - Troubleshoot  Help @ Power @ Operate

“iew module infarmation...

= Hevo TE-5 M5 Detector IntelliStart setup parameters. -
- InteliStart Stop Flow

I anual Optimization =

M5 Display 0

Interactive Fluidics =
Plats

Maintenance Counters
Logs [lIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII]

Ion Mode: ES+ Type of Analysis: |Quanl:il:al:ive " |

[ Show Instrument set-up options ] ﬁ

Development

-0 v|ES+
o Spstem Status -u [[] 5ample Tune and Develop Method o
Dper‘ale

Checks 9
-,

o
@\f [ LC/MS System Check AP
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IntelliStart Configuration Waters

IntelliStart Configuration

o s ]
Intelli: o e
Checks £
Exhaust problem warning
Source heater disconnected
Desolyation heater disconnected
Operate
Source temperature settling Failure
Desolyation ktemperature settling failure
Probe temperature settling failure
Source temperature settling =
Desolyation gas flow
Desolyation temperature settling
Probe temperature settling
[] service due
Fluidics leak detected
Pump override enabled
Project path accessible
Disk space
0 Y SR W TR P ST | SR P SSRGSy B S et | s
(o) (o]

©2025 Waters Corporation




IntelliStart Configuration Properties

©2025 Waters Corporation

IntelliStart Check Properties

Mame:

Message:

Console text:

Period [ secs:

Tesk:

Mandatory:

Log on error:

Action on stark:

Action on error:

Calibration expiry

Calibration expired

The calibration has expired. To renew the calibration, click Resolve to
perform an instrument setup check. If the check fails then a Full
instrument setup will begin, followed by a sample tune.

3.0

¥Warn

Mo action

Maximum days since check date days
Mo

Yes

[ Ok ][ Cancel ]

Woaters:




IntelliStart Functions

= |Instrument Set-up
— Instrument Resolution
— Instrument Calibration

= Development
— Sample Tune
— Develop Method

= Checks
- LC/MS System Check

©2025 Waters Corporation
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AN o

Xevo TQ-S micro IntelliStart Function Flowchart Wo’rers”

= When the instrument is installed, the engineer will create a valid calibration for each
of the four analysis types. Recalibrate the instrument as required.

No Yes

v

and Develop Method

\ 4

Run Sample Tune
and Develop Method

©2025 Waters Corporation



Sample Tune and Develop Method Waters:

= Using IntelliStart for Sample Tuning.

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

el IELRLE Dslem Contral  Configure Maintain - Troubleshaat  Hel )
# Binary Solvent anager = e @& Power @ Operate

# Sample M anager
i Calurmn

=) #evo TO-5 MS Detector = ]
InteliStart InI EI"\ il

Manual Optimization
M5 Dizplay
Interactive Fluidics

Plats
Maintenance Counters
Logs

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll]

Ion Mode: ES5+ Type of Analysis: |Quantitative N |

[ Show Instrument set-up options ]

Developmient

* 3, v]ES+
I!ﬂ §~“ Sample Tune and Develop Method 5=
Q System Status

Checks

LS
[]LC/MS System Check

Operate

(%

AP

Tune

©2025 Waters Corporation &



Sample Tune and Develop Method Waters:

A ACQUITY UPLC Console (Local) - [Xevo TQ-S MS Detector IntelliStart]
= ACQUITY UPLE System Contral  Configure  Maintain  Troubleshoot  Help @ Pawer @ Cierats

# Binary Solvent Manager
# Sample Manager
i Calurnn

=] #evo TH-5 M3 Detectar = =
- Intellilo

R

M5 Display
Interactive Fluidics
Plots ‘
Maintenance Counters =
Lags Home

IllllllllllIIlllllllllllIIlllllllllllIIIllllllllllllllllllllllll]

Ion Mode: ES+ Type of Analysis: |Quantitative v |

[ Show Instrument set-up options ]

]
)

Start
Development

* 3, V] ES+
nﬂ §~“ Sample Tune and Develop Method 5=

Operate

i‘
LS -
[]LC/MS System Check A1

Tune

0 System Status
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Sample Tune and Develop Method — Basic Mode

©2025 Waters Corporation

IntelliStart Setup Parameters

Intelli 07,

Sample Tune and Develop Method |

Compound Details

4 b

Compound Name Molecular Mass/Formula
|30a.2
|313.2
p_H Beserpie 605,
] | Terfenadine 471.3
[1Multiply Charged Parents (7))
Method Details
() Create New Sample Tune () Load Existing Sample Tune
Sample Tune Name: |'1'Ja""“f‘-"-ilJr | D [ Invoke Manual Optimisation
[] pevelop SIR method: alprazolam.exp D [] Export To LC/MS System Checke
Develop MREM method: alprazolam.exp D [] Append to existing methods
Save Report As: |a|prazn|am| | E] [] Print Report

Daughter ion settings

Number of MRM transitions per compound:

Fluidics

Flow: Path: Comlﬁl » | &

’ Help ”_ Switch to advanced mode ]

2 )
Sample Reservoir: |B v Sample FlowRate:

[ Start ”_ Save _”_ Cancel ]

Woaters:




Sample Tune & Develop Method — In Progress

©2025 Waters Corporation

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

= ACAUITY UPLC System
& Binary Solvent bManager
[+ Sample Manager
& Column
=l #eva T MS Detector

b anual Optimization
5 Dizplay
Interactive Fluidics
Plats
Maintenance Counters
Logs

0 Sypztem Status

Control

Configure Maintain  Troubleshoot  Help

IntelliS i

L L L] l

Ion Mode: ES+ Type of Analysis: |Quantitative » |

Ton mode = ES + : Searching for daughters... [ R ]

Development

0
ﬂﬂ k‘ﬁ S Sample Tune and Develop Method :Zj—

Checks

LN
[’,\%\:’ []LC/MS System Check

@ Power

@ Cperate




Sample Tune & Develop Method — Complete Woaters®

. ACQUITY UPLC Console (Local) - [Xevo TQ MS Detector IntelliStart]
= ACQUITY UPLE System : e
# Binary Solvent Manager
I+ Sample.Mana_ger
i Caluran

=) #evo TO MS Detector = =
i Intelli

I anual Optimization
M5 Dizplay
Interactive Fluidics

Control  Configure Maintain  Troubleshoot Help @ Power @ Operate

Plats
Maintenance Counters

Logs Home

Illlllllllllllllllllllllllllllllllllllllllllllllllllllllllllllll]

S

Ion Mode: ES+ Type of Analysis: |Quantitative b |

[ Show Instrument set-up options ]

v)

Start
Development

e | ES+
0 System Status -|I Sample Tune and Develop Method ES- -

Operate

S

Checks -~
8 ;.
@\.ﬁ []LC/MS System Check e

@

Tune
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Sample Tune & Develop Method — Report Waters

ffz 309,30 -+ 281,06 1.9818+007
100 6
%_
3m T & RER] EEF LN o Coision Energy /ey
Collision Energy Optimization (m/z 309.30 -= 281.06) 1 513e+006
00+
.

40 &0 an 100 120 140 1600 180 2000 2200 240 260 280 300
Optimized Daughter Spectrum (at Collision Energy 36eV)
©2025 Waters Corporation




Sample Tune & Develop Method — Advanced Mode

= Advanced Sample Tune Options
= System Setup Using Intellistart

Woaters:

IntelliStart Setup Parameters

Intelli* i,

Sample Tune and Develop Method |

Compound Details

A B

Compound Name Molecular Mass /Formula r.i\ddul:l: A+  Adduct B+ @ Adduct A- Adduct B-
| [IM+H1+ ] o |
[IM+H1+ 8] o]
j_iBesetpine [M+H1+ %] v|
[1 | rerfenadine | M1+ | v |

[ Multiply Charged Parents

Method Details
(3 Create New Sample Tune
Sample Tune Name:
[ pevelop SIR method:
Develop MRM method:

Save Report As:

DOptimization Ranges

(O Load Existing Sample Tune

|quantify.ipr

| D [] invoke Manual Optimisation

alprazolam.exp

D [ Expork To LC/MS System Check

alprazolam.exp

D [l Append to existing methods

|a|prazolam

| D [] Print Report

Daughter ion settings

Cone Yoltage:

| Default {2 - 100)

Collision Energy: |Defau|l: (2 - 80)

v| ey

Fluidics

Flow Path:

Combined b | A Sample Reservoir: (B v| Sample Flow Rate:

Switch to basic mode

Help ] [

Numb FMRM E it d: |2 »
vi o 0 ransitions per compoun o

Lowest Fragment Ion Mass:

o
Exclude Losses...

[ Start ][ Save ][ Cancel ]

©2025 Waters Corporation 9



Sample Tune & Develop Method — Custom Cone Voltage

e
Intelli® 07,

Samnple Tune and Develop Method |

Compound Details

4k

Method Details
(%) Create New Sample Tune

Sample Tune Name:
[1 pevelop SIR method:
Develop MRM method:

Save Report As:

Optimization Ranges

(O Load Existing Sample Tung

|quantify.ipr

7 ustom Cone Voltage

alprazolam.exp /

alprazolam.exp /

|a|prazo|am /

Daughte

Compound Name Molecular Mass/Formula Adduct A+  Adduct B+ | Adduct A- Adduct B-
-'“ Iprazolam 5"303.2 il TM+H1+ :| ;'-i- _V_| -
| Alprazelambs 313. [rMat1+ ™| v | i
e | v S| 2
| [ | Terfenadine il v i1l E
[1Multiply Charged Parents (7))

Cone Yoltage Range

Name:

Stark Cone Woltage: ¥

End Cone Yoltage:

~» Save Delete

o0

Cone Yoltage: |Default {(Z2-1

oy A

Collision Energy: |DEfauIt (2-8

0) v ev

Fluidics

Flow Path:

Combined v| A Sample Reser|

’ Help ] [ Switch to basic mode

MNumber of MRM transitions per compound: |2 v @

Lowest Fragment Ion Mass:

—«stom Collision Energy

Collision Energy Range

120.0 Da

Name:

v Save Delete

Start Energy:

End Energy:

I
.

ey

Woaters:
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Sample Tune & Develop Method — Exclude Losses Options

IntelliStart Setup Parameters

Exclude Losses

Exclude Losses

Sample Tune and Develop Method Losses to exclude: Custom Losses:

EEX

COZ [44) 4
Compound Det ails Water [18) >
Compound Name Molecular MassForn
] | alprazolam |s08.2
= |Reserp e 608.3
| [ | Terfenadine 4713

[1Multiply Charged Parents

Method Details
(o) Create New Sample Tune () Load Existing Sampl

Sample Tune Name: |quantify.ipr

[] pevelop SIR method:
Develop MRM method:

|a|prazolam.e:-cp

|a|prazolam.e:-cp

Save Report As: |a|prazolam

S
Mt

DOptimization Ranges

v|\|'  E—

120.0 Da

Cone ¥Yoltage: |Defau|t {2-100)

Lowest Fragment Ion Mass:

Exclude Loszes. .

Collision Energy: |Default (2 - 80) v ev

Fluidics

l

Flow Path: Combined ~ A Sample Reservoir: |B v| Sample Flow Rate:
Help ] [ Switch to basic mode ] [ Start ] [ Save ] [ Carcel J

Woaters:
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Woaters:

Chapter Four

Data Acquisition
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MassLynx Overview Waters:

= MassLynx Structure

= Automated data acquisition
— Projects
— Creating a Sample list
— Queue properties
— Real time data
— Shutdown methods

©2025 Waters Corporation



MassLynx Architecture - Main Window Waters

©2025 Waters Corporation

A MasslLynx - CaureaDrajact - TrainingExample. SPL

Eile

View  Bur

| &= [ [ I | @ shorteut | T queus G5 status
Queue Is Empty
g Instrument &7 Spe trum Chromato.gr_am Map  Edit= Samples
£ File Mame | File
2 & |Standard 2B |50 pa‘m
£ % [ 7 [lStandard_3&  [100pgA
: Inlet Method I Stan;:lan:i,‘&B WUU.pg.fl
5 9 §|Standard_44 200 pgh
= . [ 10 |stardard 48 200 pgA
= |1 |[Stendard 54 500 pgs
= Saolvent Monitor 12 |/Standard 5B 500 pgd
T |13 |OCcheck 1 100pgh
o @ 14 ||OCcheck_14 100 pgh
x [5 | Sample_1 Sample
=N MS Method [ | SamulsjA Sample
i 77 Lanpia——sacpy.
E 0 18 Samnla_2A Sample
19 |Sample 3 Sample !
MS Tune 20 [Sample 34 |Sample:
= Sample_4 Sample -
22 |Sample_44 'Sample
AR [ 23 [Sample 5 .Samp\e!
24 |Sample 54 Sample!
[ 25 |Sample 6 Sample |
@ [ 26 |Sample B4 Sample | Mazzlynx V4. 1 SCNB54
Edit Shutdown or Startup 27 |Sample 7 Sample Copyright ® 2011 VWaters Inc.
28 |Sample_74  [Sample’ All Rightz Reserved
0 o i Semol 8  [Samplsd Waters www Wiaters. com
A0 |Sample_B4 Sample TRy AT TRy T T
System Status 31 |Sample_9 Sample 9 Targetlyns Targetlpns Targetlyns 116 10.000
0 Peatly TSamulsfsA Gampl2 g Taigetlyns .TargelL}lnx Taigetlyns 116 10.000
5 33 |OCcheck_2 200 pg/mL Targetlynx Targetlyrs Targetlynx 1:17 10.000
TQCcheck_.éA ZUU.pg.f’mL falgelLynx .Targetl_.ynx falgelLynx 1:17 10,000 =
iq: FaTRERY St Toi_ia P SRS T Tan T ann i:,
Ready Mot Scanning 0:0 shutdeown Disabled ﬂ i
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/ By X

PR -_.\ \ / Y e
g = \ Y

Project Sub-Folders Waters:

= Acqudb - Acquisition files
— Tune files (.ipr)
— MS (instrument) calibration files (.cal)
— LC method files (.wat or other)
- MS method files (. exp)

= Curvedb - Quantify calibration curves (.cdb)
= Data - Raw data files (.raw)

= Methdb - Quantify methods (.mdb)

= Peakdb - Peak lists (.pdb)

= Sampledb - Sample lists (.spl)

©2025 Waters Corporation



MaSSLynX TOOI bar kd MassLynx - Diverse - Survey.SPL WO.I-e rSTM

Fle View Run Help

= - 1B H b 0l |EE Shortcut | 53 Queue &3 Stal
| Queue
| & Instrument &» Spectrum Chromatogram M
Instrument menu E File Narme ‘ File Test
E % 1 Szcan 001 |Surve}lscannf1ﬂngfulmi:¢
@
S Inlet Method
. u
Tools menu :
b Solvent Monitor
&
o E &
Application manager a MS Method
selection 5 o
'< cr
w2 MS Tune
c
'y
: @
]
o
@] Edit Shutdown or

Crartiin
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Woaters:

Instrument &
Main Page Instrument Menu

Inlet Method

\i"’ent Maonitar

Open LC
method editor

/

MS method building

®

MS Method
MS Console/ K
Intellistart el

Open Xevo TQ-S
micro tune page

MS Console

Shutdown/Start-up - @

methOd bU|Id|ng Edit Shutdown or Startup

N

e

Shutdown

.

st _J  Execute Shutdown/
start-up process

Options
©2025 Waters Corporation 187
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Tools

Main Page Tools Menu & Configure Options for WOTerS
Change colors of . displaying mass
chromgatograms and 0 spectra
font sizes and SterS Colors and Fonts
Print Desktop OptionS for
For use only with instruments o processing entire data
capable of accurate mass reret files
measurements

©2025 Waters Corporation

Accurate Mass Measure

G% Options for

Extended Statistics

Options for combining processing all scan
entire raw data files functions in

Combine Functions

Combine All Files Calculate the average

= or monoisotopic MW
= using an empirical
Molecular Weight
Calculator formula
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Creating a Sample List Waters®

= Specify a project where the data will be collected
— Open an existing project OR
— Create a new project

= Build the sample list
- File Name
- MS File
— Inlet (LC) file
— Bottle (sample location)
— Injection Volume

©2025 Waters Corporation



Open Existing Project

©2025 Waters Corporation

ik MassLynx - Diverse - diverse.SPL

[ | view Run Help
et

. ﬁ! open Project..,

Project Wizard. ..

Open Data File. ..

Ol mew Chrl+M

B open.., Chr+0

H Save Chrl+3
Save As...

Sample Lisk Properties, ..

Import Worksheet. ..

Import Data...

& print... Chrl+p
Print Setup...
Exit

%

2 P/

Spectrum C
File M al
\ 1 ol
NI select Project
AN\|DIWO3 . i i
; 4 File M arne: Direchories:
5 orNE |Defau|t.|:nm | Crhhd azslpnsh,
STV Autospectuantify. pro e Y -~
7 ove Y i — | © P
icEae ; I Config bsi —
Diwerze pro
8 |Doivos uuanmy?pm = Course Material
3 D03 1= Documents and Settings
10 |phio 5 expense
TR = 2 MagzsLyr
S 1= Caple
12 |DM12 = Idendb v
Dirives:
e J
[ 0K J [ Cancel ]

Woaters:




Create New Project

ikl Massliynx - Diverse - diverse.SPL

' ﬁ Open Project. ..

|Eiew Run  Help

Project Wizard, ..

Open Data File, ..

(1 Hew Ctrl+h

B cpen.., Cr0

E Save Chrl+5
Save As...

Sample List Properties. .

Import Worksheet, .,

Import Data,

& Frint... Chrl+P
Print Setup...
Exit

frae]

m

=

5 Fi/ig

Create Project

Project name IdrugmL|

Descriptinn ||:|rug related analyses

Location |E:'\M azzlynah

|[ Browse J

Back

.I_Ne:-ct> J[ Cancel

Woaters:
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Project Wizard Woaters®

Create Project Acqudb and Methdb folders are
copied from the existing or current
project to the new project. Sampledb
(3 Create new project only if selected

() Create uzing curent project as template

[ ] Copy zample lists

(%) Create uzing existing project as template

< Back ” Firizh || Cancel

©2025 Waters Corporation




New Sample List Woaters:

ud MassLynx - drugmixture - untitled

| Vew Run Hep

= Open Project... :
Pf};ﬂg@m b Ol Wl ‘@E Shortcut | 2 Queue &3 Status
Open Data File... Nuens Is o
ol 15 3 Spectrum Chromatogram Map Edit» Samples~»
E—J New Crri+N File Name | File Text | MS File | Irlek File | Eollle | Er T
Gpen Ctr+0
= 1 0.000
E save Ctri+s | |__|
Save As
Import Worksheet...
Import Data...
& Print... Ctrl+P
Prnt Setup...

Qu
)

MS Tune

MS Console

@

Edit Shutdown or
Startup

argetLynx MarkerLynx

©2025 Waters Corporation




Customize Sample List Format

Woaters:

wd MassLynx - drugmixture - untitled

45 status

©2025 Waters Corporation

Spectrum Chromatogram Map Edit~

Queue Is Empty

| File Mame | File Text | M5 File | Inlet File |

Fle View Run Help

=-02d

= Instrument &

@

E

=

2

S Inlet Method

n

3
Solvent Monitor

o

B

E S

e

g MS Method

c

e

=]

: @»

= MS Tune

C

=

5

e MS Console

=

: @

c

by

= Edit Shutdown or

% Startup

Add
Customize Field Display E Insert

Samples~
Buottle | Inject Yolume Contral
0.000
Cut
CO[.)‘,I"
Paste

File Mame (FILE_NAME)
WiFile Text (FILE_TEXT)

WIMS File (MS_FILE)

inlet Fils (NLET_FILE)
WiEotle (SAMPLE_LOCATION)

MInject Valurme (INJ_VOL)

[IMS Tune File (MS_TUMNE_FILE)
[Clinlet Prerun (INLET_PRERIN)

[Clinlet Postrun (NLET_POSTRUM)
[Clinlet Switch (INLET_SWITCH)

[CJAuto File (AUTO_FILE)

CParameter File (PROCESS PARAMSY

Lx | Clear Selected

Properties...

Remove Column
| Customize Display...
|

| AutoSampler Bed Layout...




Changing Column Properties Waters:

¥ MassLynx - drugmixture - untitled

Fle View Run Help

@ - 0e M

P Wl ‘@ Shortcut | 5 Queue &5 Status

Queue Is Empty

Instrument «»  Spectrum Chromatogram Map Edit» Samples~

File Mame | File Text | MS File | Inlet File | Bottle | Inject ¥olume
e -
Copy
Inlet Method paste
Add
Insert
Solvent Monitor
Clear Selected

©

Properties...
Remove Column
Customize Display...

MS Method

[=]

Field Properties

Field ID: SAMPLE_LOCATION

- |
Field name |Vial | ﬂj

Alignment: i Centre bt

QuanOptimize Tools Instrument

=
= T
H?%
=
18]

AutoSampler Bed Layout...

MS Console

MarkerLynx

®

Edit Shutdown or
Startup

irgetlynx
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Saving the Sample List Format Waters:

adl MassLynx - drugmixture - untitled

Fle View Run Help

2-0ad

Queue &5 Status

b O WN ‘@Shortcut!

Queue Is Empty

Instrument &@ Spectrum Chromatogramm Map Edit» Samples~

et
=
[ File M ame File: Text 45 File Inlet File
- | | | | Add
% 1_—| Insert
S Inlet Method Delete
v Fill »
Q
e Clear ,
Solvent Monitor Column >

o 7
i Format » Customize...
-E Sort » Load...
(o >

Save Sample List Format
o Number of Samples... Save...
lir] S - |53 MassLynx & OF e Er 5 =
2 svein: | L | Number of Injections...

[ AutospecQuantify.pro DInktLogs INUCDB

[ BioAnalysk.pro EaMacro (I NUCEMBL AutoSampler Bed Layout...
» Caplc [C3MetaboLynx.pro (Z20ALogin
E._ =) ChromaLynx.pro (=) MetaboLynxMSMS.pro 3 PDACalb
= | Default.pro (= Metabonomics_Template.pro () PEPDATA
@ IZ)Diverse.pro [ Mixtures.pro [Z1PEPDB
f ()drugmixture.PRO [ NeoLynx_Research.pro [Z1pepembl
5 M Idendb EINUCDATA (b Periodic

£ 1 >

File name: !Defaultfmt | [ Save ]

Save astype ‘Sample List Format {* fmf) o | [ Cancel ]
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Enter File Name Waters®

dl M
Fle View Run Help

= - OB H & b O i ‘@Shortcut 3 Queue &3 Status
Queue Is Empty

= Instrument &»  Spectrum Chromatogram Map Edit Samples~
E e ‘ File Teaxt ‘ M5 File ‘ Irlet File | Vil Irject Volume
% % 1! Alprazalam_Std_1 ) I | 0.000)
S Inlet Method
L]
8

Solvent Monitor
[0}
L
: @
e
) MS Method
o
]
=)
: @
= MS Tune
c
!
S
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Create an MS Method

©2025 Waters Corporation

Woaters:

wd MassLynx - drugmixture - untitled

File  View

ﬁgv

Run Help

D= d

P i ‘(E Shortcut | 53 Queue £3 Status

1¥ QuanOptimize Tools Instrument

Instrument &»

&

Inlet Method

Solvent Monitor

MS Method

MS Tune

Queue Is Empty

Spectrum Chromatogramm Map Edit» Samples~
File Mame ‘ File Text | M5 File ‘ Irlet File | Wial Inject Valume

1 |Alprazolam_Std 1 I I 0.000,

% Experiment Setup - untitled

Ble Edt View Optons Toobars Fupctions Help

Dwd S x|

B =k B wrM [# Msscan B Parents B Daughters  BPNetralloss B Survey
Paints PerPeak: [ |

Total Fun Time: [000 | 4+

MNo. | Type Information Time




Editing the MS Method

Experiment Setup - c:imasslynx\dru

xture.pro\acqu

Iprazolam.exp

File Edit View Optons Toolbars Functions Help

~ | |

NS HS @ X

B SR &  MRM [# MsScan B Parerts [# Daughters  BNeutralloss B Survey

Paints Per Peak:

T 0 1 2 drniry
Total Run Time: ||4.00 - i ) i ) i ) . i
Mo. | Type Information Time
R ass pa 0.00 0
0
Method Channels
lanization Mode  [ES+ v | Compound Name | Parsnt (miz) | Daughter (miz) | AutoDwell | Dwell(s)| Cone (v) | Collision (v) | PIC | Comments
1 Alprazolam \303.2 |281 I |o.02 40 (]
Span o | 2 #lprazolamDs (3122 2861 loos T30 O
Use Tune Cone Yollage Il
Use Tune Collsion Energy [
Retention windaw (Mins)
Start 0 |
End [4 |
&Pcl Probe
FIC Scan
Use: Dlefa
BIE Gear
[ 8ed | [pelte | [Cearan] [ Unde | [ Rede |  [FilDown]

Woaters:
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Saving the MS Method Waters:

¥ Experiment Setup - c:\masslymx\drugmixture.pro\acqudb\alprazolam.exp

58 Edit View Options Toolbars Functions Help

B MS Scan B Parerts B Daughters | EBPMeutrslloss B Survey

Print...

Properties... ? ] % :|3 4m||n:
1 ctYmasslynx\. \alprazolam.exp P Timg

2 C\MassLynx.. . Training. exp 0 to 4.00

3 Gradient_Performance, exp
4 C:\MassLynx|,.. \Default.exp

Exit

N ave in: | 3 ACQUDB vOoaeEy
= Alprazolam.exp
|5ave the experiment to a new file i
File name: !Alprazolam.exp | [ Save ]
Save astype: |ExperimentFile (*.exp) b | [ Cancel J
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Select MS Method Woaters:

wd MassLynx - drugmixture - untitled

Fle View Run Help

= - U= H <4 Queue 43 Status

P O N ‘@Shortcut

Queue Is Empty

Instrument & Spectrum Chromatogram Map Edit Samples~
File Mame ‘ File Text | M5 File ‘ Irlet File | Wial Inject Valume

Alprazolam_Std 1 I * I 0.000,

i

Inlet Method

S

1¥ QuanOptimize Tools Instrument

Salvent Monitor e 21X
Lockin: | £3 ACQUDB vo® e me
= Alprazolam.exp
MS Method
MS Tune
File name: }Alprazo\am exp | [ Open J
Files of type: MS Method Files (*.exp) bt | [ Cancel }

©2025 Waters Corporation




Selecting the ACQUITY Method Waters:

Fle Vew Run Help

= U2 H S b Ol |@ shortcut | 5 Queue %5 Status

Queue Is Empty

Instrument &» Spectrum Chromatogram Map Edit» Samples~
File Marme | File Text ‘ MS File ‘ Irlet File ‘ Wial ||niecwc.|ume|

Alprazolam_Std_1 \Alprazolam * 0.000]

i

Inlet Method
Inlet Methods

. >_95_Amm_MeOH_2Zmins_4_mins

Solvent Monitor Alprazolam
]

I Ok, ] [ Cancel ]

C

©

MS Method

QuanOptimize Tools Instrument

©2025 Waters Corporation




Sample Location

wd MassLynx - drugmixture - untitled

©2025 Waters Corporation

d M
Fle  View

ﬁ -

Run Help

Na d

PO Wi ‘@ Shortcut

Woaters:

3 Queue &5 status

nLynx QuanOptimize Tools Instrument

Instrument

i

Inlet Method

Solvent Monitor

0:0

MS Method

MS Tune

)

&P

Queue Is Empty
Spectrum Chromatogram Map Edit+ Samples~

File Mame | File Text | M5 File | Inlet File | Wial |Iniect\-"olume

1 |Alprazolam_Std 1 \blprazolam \dlprazolam_4min | n | 0.0000

Cut

3 coy
— asie

? Plate Bed E

Add
Insert

ANSHEVialZmLHalder
Clear Selected

Properties...
1  ANSHsvialemLHolder Remove Column
Customize Display...

AutoSampler Bed Layout...




Adding Samples to the Sample List

4 MassLynx - drugmixture - untitled

Fle Vew Run Help

U H (S| b @ K ‘@Shortcut 3 Queue &5 Status

Woaters:

Queue Is Empty

' = Instrument &»  Spectrum Chromatogram Map Edit» Samples~

E File Mame ‘ File Text ‘ M5 File ‘ Inlet File | Wial Inject Yalume
JEJ % 1 |Alprazolarn Std 1 Alprazalam Alprazolam_drin 1:1 |
0
S Inlet Method
E
§ Copy

Solvent Manitor Paste
v
N [ ——
= @ Insert
5
o MS Method Clear Selected
= i
= Properties... Murmber of Sam

ples

= 0 Remove Column
= MS Tune Customize Display... 4 ~
c i
=
- AutoSampler Bed Layout...
- e

©2025 Waters Corporation




Complete Sample List

©2025 Waters Corporation

Y] MassLynx - drugmixture - untitled

Fie  View

@ =

D2 d

Run Help

P i |@ Shortcu.

Queue £ status

Openlynx QuanOptimize Tools Instrument

Instrument &

i

Inlet Method

8

Solvent Monitor

0

MS Method

MS Tune

MS Console

Queue Is Empty

Spectrum Chromatogram Map Edit+ Samples~
File Mame | File Test | M5 File | Inlet File | Wial Inject Yalume

1 alprazalamn_std_1 \Alprazalam ‘Alprazolar_4nin 11 10,000,

2 lprazalam_std_2 | :.&Iprazolam :Alplazolam_f-imin 1:2 10,000,

3 |alprazolam_std_3 \dlprazolam Alprazolam_4min 1:3 10,000,
| alprazolam_std_4 :.&Iprazolarn :Alprazolam_eimin 1:4 10,000,
B | alprazolam_std_5 :.f-\lprazolam :ﬁ-\lplazolam_4min 15 10,000,
B | alprazolam_std_E :.&Iprazolarn :Alprazolam_eimin 1.6 10,000,
B | alprazolam_std_7 :.&Iprazolam :Alplazolam_élmin 1.7 10,000,
By | alprazalam_std_8 :Alprazolam :Alprazolamjmin 1:8 10,000,
B | alprazolam_std_9 :.&Iprazolam :Alplazolam_f-lmin 19 10,000,
=T alprazalam_std_10 :AIprazoIam :Alprazolam_4min 1:10 10,000,
B | alprazolam_std_11 :.&Iprazolam :Alplazolam_f-imin 1:11 10,000,
T alprazolam_std_12 :.f-\lprazolam :ﬁ-\lplazolam_4min 112 10,000,
Bty | alprazolam_ztd_13 :.&Iprazolarn :Alprazolam_eimin 113 10,000,
B | alprazolam_std_14 :.&Iprazolam :Alplazolam_élmin 114 10,000,
E alprazalam_std_15 :Alprazolam :Alprazolam_4min 115 10,000,

Woaters:




Starting the Sample List Waters:

] MassLynx - drugmixture - untitled

Fle View Run Help

2-0ed

3 IR |@ Shortcut! ;

|
[ Yes l]l No J ’ Cancel
| Start Sample List Run [Y|
Iﬁ CipdassLymddrugmixture PRO
Save As @
S |hfiSampIeDB v‘ O F e mr [JPre-Run Samples ) ) -
[Macqguire Sample Data From 1l Ta 15
[CJAuto Process Samples :
p| [CAwto Quantfy Samples QCMaritor
[CIPost-Fun [ ]Enabled
Scheduling
[ I Priority
[T Might Time Process
File name !a\prazo\aquuantifyi ‘ [ Save !
Save astype |Samp|e Lists (*SPL) v ‘ Cancel ] Cancel

©2025 Waters Corporation




Sample List in Progress

E MassLynx - drugmixture -

Fie View Run Help

2-02H S

alprazolam_gquantify.5PL

P & !ﬁ| ! shortcut ‘ Queue ‘fg}status

Queue

Properties

alprazolam_quantify

Queue Is Paused

Spectrum Chromatogramm Map Edits Samples~
File Mame | File Text | M5 File | It File | Wial Irject Yolume |
1 |alprazolam_ztd_1 \dlprazolam \Alprazolam_dmin 1:1 10,000
2 lprazolam_std 2 | :AIprazolam :Alprazolam_ﬂ.min 1:2 10,000
3 |alprazolam_ztd_3 ‘Alprazalam (Alprazolam_dmin 1:3 10,000,
| alprazolam_ztd_4 :Alprazolam :Alplazolam_dmin 1.4 10,000,
b |alprazolam_std_ B :Alprazolam :Alplazolam_éimin 15 10,000,
B |alprazalam_std B :AIprazolam :Alprazolam_dmin 1:6 10,000,
B | alprazolam_std_7 :.t‘-‘qlprazolam :Alplazolam_ﬁfmin 1:7 10,000
Bs | alprazolam_ztd_8 :.&Iprazolam :Alplazolam_dmin 1.8 10,000,
Bo | alprazolam_std_9 :Alprazolam :Alplazolam_éimin 1.4 10,000,
10 |alprazolam_std_10 :Alprazolam :Alprazolam_éimin 110 10,000,
11 |alprazalam_std 11 :AIprazolam :Alprazolam_ﬂ.min 1:11 10,000
Er alprazolam_ztd_12 :.&Iprazolam :Alplazolam_dmin 112 10,000,
3 | alprazolam_ztd_13 :Alprazolam :Alplazolam_dmin 113 10,000,
14 |alprazolam_std_14 :Alprazolam :Alplazolam_éimin 114 10,000,
s | alprazolarm_std_15 :AIprazolam :Alprazolam_dmin 115 10,000,

Woaters:
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Real Time Data Viewing Waters®

™ Chromatogram - [QC3]

""ﬂ File Edt Display Process Window Tools  Help

@I@@Iﬁh@gglﬁamlaa%$.|)1qqx|T1c ¢

Qc ~—ACQ-TQD#QBA020
e

1.35

"‘\_‘L
fon

%
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Automatic Shutdown

xd MassLynx - drugmixture - alpra
Hile

View Run Help

= -U2Hd & b O

Instrument &» £

i

Inlet Method E

8

Solvent Monitor =

©

MS Method

=]

=
- th
E) =
=
S
]

==

MS Console E

®

-
3

ShutDownESI_ACE.acl - Shutdown
File Edit Wiew Contral List  Shukdown Log

0

EH & »n 7|

Shutdorr | Auto Control Tasks |

Batch Contral
Enable startup i

0 before batch | Biowse:,
Enable shutdown . |

B | C:\MassLynxS hutDown'ShutDownE SI_ACE acl) | Browse .. |

[ Shutdown if queue iz in pause

Shutdown Time Shutdowr On Error

Shutdown time after batch or errar fmins]: |'|E| | [ Canfigure ermor shutdown .. J

Optimization E-mail on Ermor Shutdown

[ Optimize

[ E-mail recipient | |

Edit Shutdown or
Startup

argetLlynx Openlynx QuanOptimize Tools Instrument

©2025 Waters Corporation



Automatic Shutdown Woaters:

o] e e | Ci\MassLyriShuDewntShuDownE S_ACE ol (Browse .|

] Shutdown if queus iz in pause

Shutdown Time Syt o e Fipor

Shutdowr time after batch or error [mins]: |1E1 | [ Configure eror shutdown ... J
O phimization E-mail an Error Shutdowen

[] Optimize [1E -mail recipient | |

Shutdown On Error Configuration

Errar Shutdown
[1MS error |C.\MassLymd\Shuthwn\ShulDuwnEE‘ [ Browse ... ] [Gas Threshalds... ] ||Shuldown immediately, v |

[IM3 Comms error | ‘ Browse irme

|:| Inlet fatal error | ‘ Browsa .. = hu I fimtal,
[JExt device arrar | Browse C

[C]Solvent Manitar aming | ‘ Browse

[ solvent Mornitar Acute | ‘ Browsa

[¥] GiCtdanitor |C:\MassLynK\Shuthwn\ShutDownEEi | Brows Gas Threshold

Source Gas Threshold

Low Thisshold | 100 LeH]

L Ok J [ Canicel ]

©2025 Waters Corporation



Shutdown Tasks

©2025 Waters Corporation

:| ShutDownESI_ACE.acl - Shutdown

File Edit Wew ControlLlist Shutdown Log

N & »u 7

Task

'LC Pump Off v

Fre Delay =] 0.00 |

Fozt Delay [=) 'I-Wl

lon Mode A0

File: M arne Browse .
High/2n Lo O
Fulze [rriz]

i"El:untrl:ul Tasks

o M |

Tazk,

LC Purnp OIff

[ Lamp Cff

Collizion Gag Off
Standby

Source Gaz Off [ESF)

|A

Fre Delay

0.000
0.000
0.00a
0.00a
0.00a0

Fast Delay

10.000
10.000
10.000
240,000
0.00a0

lon Mo...




|
® & =

Woaters:

Chapter Five

Programming Instrument Methods

©2025 Waters Corporation



Programming Instrument Methods

= Scanning Methods

= Product (daughter) lon Scan
= Precursor (parent) lon Scan
= Multiple Reaction Monitoring
= Neutral Loss

= Survey Scan

©2025 Waters Corporation
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Accessing MS Method Editor

©2025 Waters Corporation

4 MassLynx - DEFAULT - Default.spl

Eile

Z- 02 H S > 00 [85wmes

View Run  Help

I‘Tfé Queue g Status

Tools

OpenLyns

©

QuanLyns

Instrument

Instrument &

e

Inlet Method

Solvent Monitor

MS Method

av

MS Tune

Queue Is Empty

Spectrum  Chromatogram Map  Edi

File Mame | File Text

Mmpbs-\
A Fle | inetFie | B‘oﬁ\|

1 DO

EEF,ﬁ_ULTI ImEEALLT 11
" Browse...

Copy
Paste

&dd
Inserk

Clear Selected

Propetties...
Remove Column
Customize Display...

AukoSampler Bed Layout. ..

Woaters:




MS Method Editor Woaters:

" Experiment etup - G\

udb'default.exp

File Edit Eiew_ Qp‘iim‘_&s Toolbars Functions Help
DS & X|
E SR | E R | @ M= Scan | E Farents | @ Daughters | ENeutral Loss | E’ Survey
Faintz Per Peak: ;_3-8_0_351 /
Total Fun Time: [250 4+ / E' . }I . 2”}“’3
No. Type Information Time
MS and MS/MS
Modes Function

(double click
for details)

MNUM

©2025 Waters Corporation



N fo X
g @ " 5
\ - e
|

RADAR™ Waters®

= Collision cell is permanently filled with collision gas

= Allows MRM data to be collected in parallel to the collection of spectral MS data.

= No appreciable impact on sensitivity

©2025 Waters Corporation




RADAR
Woaters:

i

BA Experiment Setup - o defaul dlb\de

File Edit Eiew_ Qpiioqs Toolbars  Functions Help

DS HE S & X|

E’ =R | E MlF | @ M= Scan | E Farents | @ Daughters | E’Neutral Lozs | E’ Survey

Med3a |
Total Run Time: [2.50 “
Time

MNo. Type Information
1B MR of4mass pairs, PIC, Time 000 to 2 50, ES= e

[ WS Scan, Time 0.00 to 2.50, Mass 100.00 to 500.00 ES+

Paintz Per Peak:

] 1 2ming
| 1

MNUM



Data Acquisition — Points Per Peak

4 Experiment Setup -

File Edit View [Options| Toolbars Functions Help

== i [ Configure SIR/MRM smoathing...
. !

B sk | F::.m.ﬂgi.r.re _SIFUMRM sorting... Daughters | B revtral Loss | B suvey
Faints Per F'eak:i_S_ e
= Method events...
. = 1= D 1 2 i
Total Fun Time: 2.5 Product Ion Confignation Settings 1 1 e
No. Type Fraction Trigger... Time
1T B MRM bremesspars e s e e
Chromatography
Paak Width(s) 4
Fiequired Points Per Paak 12
SetdsDefault | [ 0K || Cancel
File Edit Miew Options Toolbars Fu
1
e =
DS d S & X|
B =R ‘B WM | @ Mss
—
Points Per Peak: [12.433 |
Edit the Points per Peak setting NUM

Woaters:



MS Method Editor - Full Scan Function

e = - s ) — ¥ F M
Bt Experiment Setup - c\masslynddefault prolacqudbidea e
File Edit View Options Toolbars Functions Help
DS HES @ x|
E ZIR | E hdFehd @ MS Scan ﬁ Parentz | @ Daughters | ENeutral Lozs | E Survey
Phairts Per F'eak:i _i 2
Tatal Bur Time: [0.00 =
No. Type Anfacmation i _ Fime
Function:1 M Scan =)
Maszs [mdz] Method
Start lonization Maode E5+ =
Time [Mins] Scan Duration [zecs)
Start 0 Scan Time 01
End 25

Cone Voltage
[T1Use Tune Page

Cone Voltage (V] 30

Uze Cone Voltage Ramp

| OV Framp., |

Frobe Temperature

[V]Use Tune Page Settings

Probe Termp |2D_ |
[ 1 Use Probe Temp Ramp

iF'robe Temp Ramp... |

[ ok

I[ Cancel ]

MUM

Woaters:



Setting the Scan Duration Waters:

¥ ~ = ™
s ==
b azz [miz] bl ethod
Start lonization Mode ES+ =
Time [kinz] Scan Duration [zecs]
Start o Scan Time 01
End 258
Cone Voltage Frobe Temperature
[ Use Ture Page [V] Uze Tune Page Settings
Cone Voltage [V] 30 e EEI |
Usze Cone Vaoltage Famp [ | Uze Probe Temp Ramp
I;'J F!ampl i iPrDbE Temp Hamp...i
[ k. I [ Cancel ]

©2025 Waters Corporation




Setting the Cone Voltage

- ==y

b ethod

lonization Mode ES+ =

b azz [miz]
Eta[t 1 |.-.||:|
By GO0
Time [Minz]
Start 0
End 25
Cone Vaoltage
["]Use Tune Page
Cone Yoltage ] .3I:I [
[T Uze Cone Yoltage Framp
| ¥ Famp., |

Scan Duration [zecs]

Scan Time 01

Probe Temperature

[V] Uze Tune Page Settings

\ 4

»

J

Frobe [emp [

[ | Usze Probe Temp Ramp

EP[DbE Temp Ramp... '

©2025 Waters Corporation

»

Woaters:

Cone YVoltage
[ JUse Tune Page

Cone Woltage (v) |30

[ JUse Cone Yoltage Ramp

CW Ramp...

Cone Woltage
Use Tune Page

Cone Yoltage ) |0

se Cone Voltage Ramp

v Ramp...




Setting the Cone Voltage Ramp Waters:

i o ™

b azs [mdz] b ethiod

Start [il |orization Mode ES+ =

Time [Ming) Scan Duration [zecs]

Fiamp Gradient

- Start Mass 100 -
siad Sea e Eel End tazs 'ISDEI

End . Cone Start Yalts 20

Cone End Yolt:  E0)
Cone Yoltage Frobe T emperature =

Gradient [v/Da) 0036

LI Use Tunelage [7]Use Tune Page Settings

Cone Yoltagellv] |30 R e (=0 | Selected voltage ramp OF for entire mass range.

[V]i 32 Care, { [ ] Usze Probe Temp Ramp

EPrDbE Temp Ramp... |

” Cancel ]

©2025 Waters Corporation




Product lon Analysis (Daughter Scan) Woaters:

B Bxperiment Setup
File Edit View Options Toolbars Functions Help

DS HES @ x|

E ZIR |E hdFehd |@ MS Scan |ﬁ Parentz @ Daughters ENeutral Lozs | E Survey ‘
Paints Per Paak: .’j
Tatal Run Time: I_DD_D—_ +

@ — =
Function Daughter Scan :
MNo. Type Infor) ———8 8 ——— Time
Mazz [mdz) Method ||
Daughters of 23200 lonization Mode
Start 50.00
n = Dee
Time [Minz) Scan Duration [secs)
Start i] Scan Time 01
End 25
Callision Energy Care Yaolkage
"] Uze Tune Page [T Usze Tune Page
Collision Energy [¥] 25 Core Yaolkage [¥) -30
[ Use Callisian Energy Ramp 7] Uze Cone Yoltage Famp
i CE Ramp... | | LV Ramp... '

Probe Temperature

[¥] Use Tune Page Settings I

Frobe Temp | 20 :|

26 Probe Temp Ramp

iF'rohe Temp Ramp...
- MUM



Mass Range and Collision Energy Waters:

b azz [mz)
. - —_ il
Function:1 Daughter Scan m D EIL-IQI"II:E-'TE af 29200
Mass [mez) b ethiod - =
Daughters of 25em |onization Mode ES+ 3 Etart al0.00
- el ) 350,00
End 000 s End .
&
Time [Minz] Scan Duration [zecs]
Start 1] Scan Time 01
End 25
Colhizion Energy \ Cone Yoltage
[ Use Tune Page [ Use Tune Page
Collsicn Energy [¥] 25 ConeVeltage [v) 30 Callision Energy
[TUsze Cglli$inn Energy Ramp [T Use Cone Yoltage Ramp |:| LI 03 T il PEIQE-'
CE Ramp... | | oV Ramp... _ SF.
LA Y, SC »  Collizion Energy [¥] 25
Probe Temperature
[7] Use Tune Page Seti .
Gt N R = — | SR || Use Caollizion Energy Famp
Frobe Temp 20
[T Uze Probe Temp Famp : CEFR amp...

|Prabe T ermp Famp... |
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Woaters:

Precursor lon Analysis (Parent Scan)

| Experiment Setu
—
File Edit View Options Toolbars Functions Help

DS HES @ x|
E ZIR | E hdFehd | @ MS Scan ﬁ Parentz @ Daughters | ENeutral Lozs | E Survey
Paintz Per F'eak:i _i

Total Fun Time: [0.00 4+

| Function:1 Parent Scan
MNo. Type Informy ————— —

M azs [mz) tethod

Parents of : lorization Mode ES+

Start

— o
End E =

Time [Minz)
Start

End

Collizion Energy
[T]Uze Tune Page

Collizion Energy [¥] 25

[Use Cgllisic-n Energy Ramp
I CE Ramp... |

Probe Temperature

[V]Usze Tune Page Settings

Frobe Temp |20

|1 se Probe Temp Ramp

iF'robe Temp Ramp. ‘

Scan Duration [zecs)

Scan Time 01

Cone Waltage
|71 Uze Tune Page

Cone Yoltage [V] 30

[T Use Cane Yaltage Ramp

!- v Ramp... '

Ok I[ Cancel ]

MUM



Setting the Mass Range Waters®

- ~ ———

b azz [mdz] Method

Parents of el lonization Mode

Start 50.00

e qnon | Dee

.

Time [Mins] 4 Scan Duration [secz]

Start 0 Scan Time lD-'I

End 25 tazs [mz)

Callision Energy Cone Yoltage Earents DI: E'? I:":I

[Tl Usze Tune Pahe [7]Use Tune Page _ r

e = ” Start R0.00

Callision Energy W] 25 Cone Yoltage [V) a0

[TUze Egllision Energy Ramp [7] Use Cone Yoltage Ramp E rld 4["] I:":I
l_EE Framp... :._C'\-’Flamp... |

Probe Temperature

[V] Use Tune Page Settings [ 0K ] [ Cancel
Frabe Termp N |

[ TUse Probe Temp Famp

;PIDhB Temp Ramp... |

©2025 Waters Corporation




SIR Function Waters®

g;@éﬁmﬂt;ﬁs '
File Edit View Options Toolbars Functions Help

N@dl s @ X|
E ZIR E hdFehd |@ MS Scan |ﬁ Parentz |Q Daughters |ENeutral Lozs | E Survey

Pointsﬁer Peak: : |

Tatal Bun Tirme: [0.00 =

MNo. Type Information Time

Methad Channels

lonization Mode: ES+ i
- — Compound Name Mass (miz) Auto Dwell

Span 0 Erythromycin 7343 [l

lze Tune Cone Yoltage
Fietention ‘Window [Minz]
Start

End

Frobe Temperature -

Use Tune Page Settings

Frobe Temp ! 20

< [ 1 |

Uze Probe Temp Ramp |
[Frobe Temp Ramp..| [add | [ Dete | [Cesal] [ Undo | [ Fedo |  [FilDown]

[ 0K | | Cancel

MUM



Monitored Masses and Dwell Time

©2025 Waters Corporation

.::Fﬁ:_ncti_o_nrl SIR

tethod
lorization Mode:

Chantiels

Compound Hame

Mass (m/z)

Auto Devell

Span

Uze Tune Cone Wollage
Retention Window [Minz)]
Start
End
Probe Temperature -

IJze Tune Page Settings

FProbe Temp !20

Iz Probe Temp Ramp

iF'rabe Termp Ramp.. i

Enythromycin

7343 |

<

m

J

| add

I [ Delete ]

| Cleardll |

[ Undo ]

[ Redo ]

| Fill Down |

[

oK

Cancel

Woaters:




Entering Masses

©2025 Waters Corporation

tethod
lorization Mode:

Chantiels

Compound Hame

Mass (m/z)

Auto Devell

Span

Uze Tune Cone Wollage

Retention Window [Minz)]
Start

End

Probe Temperature -

IJze Tune Page Settings
FProbe Temp !20

Iz Probe Temp Ramp

iF'rabe Termp Ramp.. i

Enythromycin

7343 |

<

m

J

[ add | [ Delete |

| Cleardll |

[ Undo ]

[ Redo ]

| Fill Down |

[

oK

Cancel

Woaters:




Multiple Reaction Monitoring

File Edit View Options Toolbars Functions Help

# X |

‘DE’-"EE

B =r &
Paints Per F'eak:i

MM (@ mSscan | B Parerts

| Q Daughters | ENeutral Lozs | E

Survey

MNo. Type

Method

Information

Channels

Time

lonjzstion Mode [ES+ v

| e Hame| Parent(miz) | Daughter (miz) | Auto Dwell |

Dwell ()

Cone (V)

| cotision(v) [Pic| comments |

Span i

Use Tune Cone Yoltage

oQ

Use Tune Collision Energy

Retention Windaw [Mins]

Start

=}

End

|
|

Probe Temperature
[7] Uz Tune Pags Settings
Profe Temp ‘2U—|

["1Use Prabe Temp Ramp

PIC Scan

[/] Use Diefault PIC Sean function
FIC Scan ‘Daughtel Scan 'i
[] Use Default Threshold

fold [20 |
Miriinu Thisshold (600000 |

Aetivation Thias

[71Use Default Callsion Energy

=]

‘nnzs

[EH

Callision Ericrap ‘%U_ |

[ fdd | [ Delete | [ emval]

[[undo | [ Fedo |

[ Fil Do |

Cancel

MUM

Woaters:



Entering Masses Waters

Methiod Channels

Comments

Acetaminophen 152.07 110.06 0.025 30 16

‘ lomization Mode [Eg+ _v] Compound Name | Parent (m/z) Daughter (miz) | Auto Dwell Dwell (g) Cone (V) Caollision (V) | PIC
[
Span u Caffeine 185.08 138.06 0.025 32 18 ]
[
[

Sulfadimethoxine 311.08 156.01 0.025 30 20
Verapamil 45529 169.09

Oooo@E

I

0.025 41 30

lse Tune Cone Yaltage |
Usze Tune Callision Energy ]

Retention Window [Minz)

Start -D

End 5

Frobe Temperature
[7] Uze Tune Page Settings
Frabe Temp I2D |

[ Usze Probe Temp Famp

ilg'mbe Temp Ramp.. |

PIC Scan

[/]Use Defaulk PIC S ean function
FIC Scan | Draughter Sean « :
[7] Use Digkaulk Threshold
Activation Threshaold | 20 |

Mitiraurn Threshald I 00000 |

[7] U se Default Callision Eneray
[0 | [ Asd | [ Delete | [Claat| [ Undo | | Redo | [FilDown]

CallizianEn

ok | [ Cancel
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PICS Acquisition Mode Waters®

= Acquire quantitative MRM
= Use MRM data as a specific trigger for the acquisition of a product ion spectrum

= This spectral data could provide useful extra information about a suspect MRM
quantification result

©2025 Waters Corporation




PICS Example Data: (UPLC/MS/MS of Sulfadimethoxine)

Woaters:

SDM
S5B02JUNDE_002 MR Channel ES+
1004 101 _ TIC (SOk)
30622219 2.37e6
Area
Standard MRM
LIS
D T T T T T T T T T T T T
0.80 1.00 1.20 140 1.60 1.80 2.00 220 240

S55B02. 1 MREM Channel ES+
— 101 _ TIC (SOM)
31278.297 2.24e6
Area

%

PICS acquisition mode activated

©2025 Waters Corporation
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PICS Example Data: (UPLC/MS/MS of —
Sulfadimethoxine) Waters®

SDM

S?ES?JUN087002 _ MR Ch@rrlge(\sEDSh;)
0622.218 2.3:;2
Standard MRM
15 data points per peak
SSEE?JUNUB_DDB o 1 MRM ChaThlrgz{\SQEEngFg
Area
PICS acquisition mode activated
13-14 data points per peak
0 7 Time
0.99 1.00 1.01 1.02 1.03 1.04 1.05

©2025 Waters Corporation




PICS Example Data: (UPLC/MS/MS of
Sulfadimethoxine)

©2025 Waters Corporation

356

100+

SDM (PICS= Daughter, Continuum)

REsgsas ) N~
T S,
< / B

Woaters:

02JUNDS_009 1 (1.024) Sm (Mn, 2¢0.75) 1: Product lons of 311 ES+
311.05 = 156 (5DM)
156 Bl 37ES
Product ion spectrum
(sulfadmethoxine)
Acquired at the same time as acquiring
quantitative MRM data
3
18 245
29
230
108 I~
185 238
BAZ A T 9 - i 531" x
17 E—————————  m——| ) S— % 1S Mﬂ A ‘ﬁl h : ‘hl I ‘l il ‘ﬂ‘l - 4 S— ‘ﬁl ﬁ | .
40 30 60 70 g0 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 200 270 280 280 300 310 320




Product lon Confirmation Setup

©2025 Waters Corporation

ethod

Channels

lonization Mode

Compound Hame

Parent (miz)

Daughter {mi/z)

Auto Dwell

Dwvell ()

Cone (V)

Collision (V)

Comments

[Es+ ~]

Span 1]

IUs& Tune Cone Yoltage [
Use Tune Callision Energy ]
Retention ‘Window [Minz]

Start -El

End 25

Frobe T emperature

[7] Use Tune Page Settings

Prabe Temp ' 20
| Use Frobe Temp Ramp

EF-'ane Termp Ramp.. |

FIC Scan

Uze Default PIC Scan function
PICSean [DaughterSean - |
Uze Default Threshald
Activation Threshold 20—
Miimum Threshold | 500000
Use Default Colligion Energy
Lolligion Energy ,K,

Acetaminophen

152.07

110.08

0.025

30

16

LCaffeine

195.09

138.06

0.025

32

19

Sulfadimethoxine

31108

156.01

0.025

30

20

el m] =

Verapamil

45528

169.08

i i

0.025

41

30

EEEEF

[ add | | Delete | [ Cleaau |

[ Undao ] [ Redo ]

[ Fil Down |

[ Cancel

Woaters:




Product lon Confirmation Setup Waters

B Experiment Setu

| File Edit View Options | Toolbars  Functions  Help

O = %i[ Configure SIR/MRM smoothing..,

B =R | E Configure SIR/MRM sorting... Daughters | B teutral Loss | B survey
| Points Per Peak...
Paints Per Peak: | oints Fertea
- Method events...
T 0 - =
Total Run Time: |2[ Product Ion Confirmation Settings L . 1 . e ;
= =k
b fyee Fraction Trigger... Product lon Confirmation Setting
AL i SE——— |

Default PIC Settings

Scar Function | Daughter Sean =

Activation Threshold Level 20— # Backaground Moise
Minimum Activation Threshold 500000 Counts
Reset Threshald Level 50 % of Act Threshaold
> Mass above Parent 10 " Da
Minimum Mass 40 Da

Scan Speed | 5000 » | amudzec

FIC Duration 1 80T

Callision Energy () 20

I DK_I l Cancel

©2025 Waters Corporation 1



SIR/MRM Chromatogram Smoothing Waters

P =

File Edit View [Options | Toolbars_Functions Help
O= - &S i dl Configure SIR/MRM smoothing...
1

B =k | E Configure SIR/MRHI sorting.. Daughters | B heutral Loss | B survey
— Points Per Peak...
Foirts Per Peak:ilﬁ oS FerFea
— Methed events...
i [ E ] 1 2mi
Tatal Run Time: [2.51 Product Ion Confirfnation Settings L : I " J i "
Mo. Type Fraction Trigger...
B VRN brermass-pans o reoor oo
Chromatography
Peak 'width(z)
Fequired Paints Per Peak 12
SetésDefaul | [ OK | |  Cancel
Configure the parameters for SIR/MRM chromatographic smoothing. MUM

©2025 Waters Corporation




Neutral Loss

B Experiment Setu
i
llEiie Edit Miew Options Toolbars Functions Help
DS HES 7 x|
E ZIR |E hdFehd |@ MS Scan |ﬁ Parentz |Q Daughters ENeutraanss |IE Survey
Paints Per Paak: : |

Woaters:

Mo.

Type

Infor{

Masz [mdz)

Losses of
Start

End

Time [Minz)
Start

End

Callision Energy
[T Usze Tune Pags

Callision Energy ] 15

[Uze Egllision Energy Ramp

I CE Ramp... |

Probe Temperature
2e Tune Page Settings
Frobe Temp |2D

[T Use Probe Temp Ramp

iF'lobe Temp Ramp...

Method

lonization Maode ES+

Scan Duration [zecs]

Scan Time 01

Cone Voltage
[T1Use Tune Page

ConeYoltage [¥] 30

[ Use Cone Yoltage Famp

! Ty Ramp... |

ok || Cancel

Time

MUM



Setting the Mass Range Waters®

i > o =T
Function:2 Neutral Loss m
M azs [miz) Method
Losses of Ha lanization Mode ES5+ =
Start 100.00
End wom |
. M azz [mdz]
Time [Minz] 4 Scan Duration [secs) -4—4-|:|--|:| -
Start a Scan Time 01 LDSEEE of .
i - > Star 100.00
Collizion E nergy Caone Yaltage
[7] Use Tune Page [ Use Tune Page Eﬂd 540,00
Callizion Energy [¥] 15 ConeYolkage V] 30
[ Use Egllisiun Energy B amp [7] Use Cone Yoltage Ramp
. CE Ramp... v Ramp... |

Frobe Temperature

[] Use Tune Pags SIElt_iﬂEIS i_ oK, _i [ Cancel

Frobe Temp 20

[ | Uz Probie Temp Famp

éF'rube Temp Ramp... |
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Survey Scan Method Editor

File Edit View Options Toolbars Functions Help

DS HES 7 x|

B cF B MM

|@ M Scan |ﬁ Parentz

| Q Daughters | ENeutral Lozs

| B survey

Paints Per Peak: : |

a

MNo. Type

Inf

Survey | Swiich

Switch From

Method

lonization Mode

Scan Type | MS Scan

Switch To

Scan Type  Daughter Scan|

Method

lonization Mode ES+

=

Time

Mass (m/z) Mass (m/z)

Start 100 Start 50

End 750 End 700

Secan Durstion (secs) Sean Duration (secs)

Scan Time 01 Sean Time T

Cone Voltage Collision Energy

Cone Voltage (V) 30 Collsion Eneray 1 20

Collision Enengy ——

Collision Energy !,; [7] Coliision Eneray 2 IBD |
Time {Mins)

Start o End 25

Lok J[ concdl [[ ter |

MUM

Woaters:



Survey Scan Method Editor: Survey Tab Woaters®

Function:1 Survey
Survey | Switch
Switch From Switch Ta
Scan Type | MS Scan - Sean Type  Daughter Scan|
Method Method
lonization Mode ES+ w lonization Mode E5+ w
o o
Mass {m/z) Mass {m/z)
Start 100 Start 50
End 7m0 End 0
Scan Duration (secs) Scan Duration {secs)
Scan Time 0.1 Scan Time 1
Cone Voltage Collision Enengy
Cone Votage (V) |30 Collsion Energy 1~ 20
Collision Eneragy P
— i T 1
Collision Energy !‘: | [C Colision Energy 2 | 2]
Time (Mins)
Start 1] End 25

[ ok J[ Gancdt |[ reo |

©2025 Waters Corporation



Survey Scan Method Editor: Switch Tab

©2025 Waters Corporation

Function:1 Survey S
| Suvey | Swich | include |
Activation Criteria

Trigger Criteria
Trigger Activation Delay (Mins) 0
Trigger Sensttivity T
Trigger Threshold :_E:—
Max. Masses of interest per survey scan I
Resume Criteria
Total Time in Switched Scan Mode &) 2

Detected Precursor Inclusion

Specific Mass Selection

Include Masses

[l Escide Niasses Retention Time Window +/- (g}

Re-include after Time (s) 3
Exclusion Window +/- {Da) 05
lsotope Cluster Range (Da) E

5

| ok

| [ Cancal ||

Help

Woaters:




Survey Scan Method Editor: Include Tab

Woaters:

©2025 Waters Corporation

Function:1 Survey §
Survey | Switch | Include
Include Masses
lon Selection
() Included Masses only
(@ included Masses Take Priority:
Range Selection
Range Maszses From _166
Masses To  go0
Include Masses E
Specific Mass Selection I|- Add A adify
TFle | | | Browse .. Inchude Mass [m/z] 3
— e [ save | » Retention Time [min] 3.0
| Save As |
| Add. |
| Delete |
|__I-*.J.eu\ |
Include Mass Window +/- (Da) |3‘-E |
Lok J[ Cancel
oK || cencel || Hep ]




Survey Scan Method Editor: Exclude Tab

©2025 Waters Corporation

Function:1 Survey Scan

|5ur1-'esf|5hﬁd:|lmﬂude| Excluds |Addud|

Exclude Masses
Ranage Selection
[¥[iHange

Masses From  qpg

Masses To  gpp

Specffic Mass Selection
[CIFle |

| | Browss...

Mass Retention Time | Save |

|- Save fs.. |
| Add. |

I Delete |

| MNew |

Exclude Mass Window +/- (Da) |05 |

Adduct Mass Utilisation
Exclude Adducts of Include Masses

Lok J[ cancsl ||

Help |

Woaters:




Survey Scan Method Editor: Adduct Tab

©2025 Waters Corporation

Function:1 Survey Scan

[ Survey | Switch [ include [ Bxclude | Adduct |

Adduct Masses

Specific Mass Selection

Browse...

Adduct Mass
22,0000

Adduct Mass

| Add/Modify

Step Size [m/z]

4

0K

II Cancel ]

|| Concd ||

Help

Woaters:




MS Method Events

File Edit View [Options | Toolbars Functions Help

O= -

Tatal Bun Time: ID_D_

Mo, Type

Fraction Trigger...

| | Configure SIR/MRM smoothing...

B =R | E Configure SIR/MREM sorting...
— Points Per Peak...
Paints Per Peak: [ | sl
— Method events...

Praduct Ion Confirmation Settings

Daughters | ENeutral Loss | E SLFYEY

[T

Events
Tirme / Ming Event

el W [;Dn ']

Action

 Stop flow
Switch 2
Switch 3
Switch 4
Infusian
| Injection
Flaw State
' Flow Rate
Refil
| Reservair
Fill Volume
'lon Ener

' Corona Current
Cone Gas
Aillany Gas
Corona

|-Ehar|ge I I_D_e.\.etT.i | Clear Aﬁl

[T Enable:

2025 Waters Corporation

Iritial 5 ettings
Stop flow
Switch 2
Switch 3

Switch 4

Infusion

Flow State

Reservoir
FRiefill

“Yolume pl

No Change =
Mo Change
NoChange

NaChange =
No Change =

LC =

No fction =

Nodction =

200

4

Solvent Delay Options

AP Probe

Temperature *C

ok ]

20

Cancel

Time

Events

Tirme / Ming Event Action

020 [FlowState »| [ -
0.20 Flow State 1c

[ Add | [Change| [ Deete | [ Cleaan|

[T Enable:

Iritial 5 ettings

Stop flow
Swiitch 2
Swiilch 3
Switch 4
Infusion
Flow State

Volume pl | 200 -

Solvent Delay Options

AP Probe 20
Temperature *C

Woaters:
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Woaters:

Chapter Six

Data Processing

©2025 Waters Corporation
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Data Processing Waters

= Displaying and Processing Chromatograms
= ApexTrack™ Peak Integration

= Integrating and Editing Peaks

= Signal-to-Noise

= Displaying and Processing Spectra

©2025 Waters Corporation



Creating a Chromatogram

E MassLynx - Quantify - Quantify.spl

Fle \iew Run Help

= - 02 H B O ad | & shortcut | 5 Queue &5 status
Queue Is Empty

x QuanLynx &» Spectrum | Chromatogram | Map Edit+ Samples~
5—- File Mame et M5 File | Inlet File | BEattle Inject Malume | Sample 1
k] 1 |AS5AYDT D plasma blank  DEFALILT DEFALLT 1 10,000 Elank
g : 2 |assavOZ Dz ‘OZpg/mistd | DEFAULT \DEFALLT 2 10.000/Standard
= Edi:Metiod 3 |AS5AYO3 D3 ‘OEpg/mistd | DEFAULT \DEFALLT 3 10,000/ Standard
# ucﬁp 4 |agsav0s D4 |0.75pa/mlstd | DEFALULT DEFALILT 4 10.000! Standard
o 5 |AS5AYOS D5 1pa/mistd  DEFALLT \DEFALLT 5 10,000/ Standard
i% Process Samples E |ASSAYOE DB Zpg/mistd  DEFAULT  DEFAULT 6 10,000 Standard
: @ -

= B |AS5AYOE D& 10pgfmistd  DEFALILT DEFALLT g 10,000/ Standard
= View Results 9 |AS5AYDd ] 16pg/mistd  DEFALLT DEFAULT 9 10,000/ Standard
3 10 |ASSAY10 D10 |0.3pa/mlQC  DEFAULT \DEFAULT 10 10.000/AC
9 11 |ASSAYI D11 Zpgdml GC |DEFAULT |DEFAULT 1 10.000/GC

2 12 |agsav2 o1z 12pa/mlQC  DEFAULT  DEFAULT 12 10.000/GC
% 13 |ASSAY13 D13 'Rt sample 01 | DEFALILT \DEFALLT 13 10,000 Elank

= 14 |ASSAY14 D14 'Rat sample 02 | DEFALILT \DEFALLT 14 10,000 Analyte
E 15 |ASSAY1S D15 'Rt sample 03 | DEFALILT \DEFALLT 15 10,000 Analyte
v 16 |ASSAYIE D16 'Rt sample 04 | DEFALILT \DEFALLT 16 10,000 Analyte
¢ 17 |AS5AY17 D17 'Rat sample 05 | DEFALILT \DEFALLT 17 10,000 Analyte
g 18 |AS5avie D18 |Rat sample 05 |\ DEFAULT |DEFALLT 18 10,000 Analyte
q:ci. 19 |AS5AY19 D19 'Rat sample 07 | DEFALILT \DEFALLT 19 10,000 Analyte

Woaters:
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Information Layout

Woaters:

Type of Data & lonization Mode
Scan, MRM, SIR, PAR, NTL

F“‘iTeXt APCI, ESI, (+/-)
Fil opg/mi std ' i Chromatogram
e —p ASSAYOQ7 MRM of 3 Channels AP+ o« Type
Name 100- 2.81 TIC yp
2.09e4
%* Intensity at
S 100% of Scale
c
s > %
=
©
©
] Retention
0 T [ime Time

©2025 Waters Corporation



Zooming Functions

©2025 Waters Corporation

Left-Click
and
Drag to
Expand

= Chromatogram - [ASSAY07]
File Edit Display Process Window Tools Help
ZlaslnnaleA@AaEaRe | Q@ re » 1

L OX

- | | K

I5pg/ml std
ASSAY07 MRM of 3 Channels AP+
_ 281 288.1> 58
14604
e
[ [ |
> L
0 T T T T T T T T T T T lime
025 050 075 100 125 150 175 200 225 250 275 300 325 350 375

] Chromatogram - [ASSAY07]

@ Fle Edit Display Process Window Tools Help
@l@%%%&w&MWA%ﬂwwqwmt(;3

DX

- | 8| X

[5pgimi std N
ASSAYQT MRM of 3 Channels AP+
2.81 288.1> 58
e 1.46ed
Results of —
Expansion
0 frrem IEAREE | R R e R B T T |RREA RASES RRE AR e Time
2.00 210 220 230 2.40 2.50 2.60 270 2.80 2.90 3.00 3.10 3.20 3.30 340 3.50
: _




Extracting Data from lon Chromatograms

©2025 Waters Corporation

®8 Chromatogram - [ASSAYO07]

o Edit Display

| & 3| w8 B Oy

Process  Window

R AT Qe » R

Tools  Help

- OX

I5pg/ml std S
ASSAYOT MBEM of 3 Channels AP+
. 281 288.1 > 58
l 1.46e4
Mass Chromatogram
) File: ASSAYD?
Description (chan):
Ch1,Ch2.Ch3 |
_ Function: | iR of 3 Channels AP+ v |
]
R i P BRI R e | B3
2.00 220 2.40 250 [’ o o
32941364

(@) Add trace

() Replace trace
() Mew window

Woaters:




Channel Selection Results

Ch1

Ch2

Ch3

H Chromatogram - [ASSAY07] = |
Fle Edit Display Process Window Tools Help o

AplerndlrAu@aSRo e re s 8

TIC

©2025 Waters Corporation

S5pg/ml std
ASSAYQT MRM of 3 Channels AP+
2.81 2941 =64
100+ 27\‘ 5 B5eld
U""|'"'|'"'|""|""|""|""|' U
0.50 1.00 1.50 3 50
ASSAYOT MRM of 3 Channels AP+
23 2881 =53
_ /L 1.46e4
R ) s B I I S B IS S s s I B
050 1.00 1.50 2.00 250 3.00 350
ASSAYQT MRM of 3 Channels AP+
12 65 27411821
7.85e3
U R B N EEE S SRARE
0.50 1.00 1.50 2.00 250 3.00 3.50
ASSAYDT MRM of 3 Channels AP+
2881 =58
/L 1.46e4
U""|'"'|'"'|""|""|""|""|"
0.50 1.00 1.50




Deleting a Chromatogram Waters:

5pg/ml std 5pg/ml std
ASSAYO07 MRM of 3 Channels AP+ ASSAYO07 MRM of 3 Channels AP+
100+ 294.1> 64 100+ 2.81 294.1> 64
] 5.65e3 B 5.65e3
% ]
0:,”““,“,”‘,” — %]
ASSAY07 MRM of 3 Channels AP+ ]
100+ 288.1 > 58 oL S S —— A
] 1.46e4 ASSAY07 'MRM of 3 Channels AP+
% 100~ 2.81 288.1 > 58
o ] 1.46e4
T T T T T T 4
ASSAY07 'MRM of 3 Channels AP+ %
100+ 2741 >182.1 o]
] 7.85e3 ]
%7; 0““\““““““““““\““\““
o ASSAY07 MRM of 3 Channels AP+
R I T _ 2,65 274.1 > 182.1
ASSAY07 MRM of 3 Channels AP+ 1007 7 8503
00 TIC ] '
‘ 2.09e4 = ]
(=9 |
O —— Time 07““ T e e e e [ime
2.00 2.00 2.50 3.00
Figure 1 Figure 2
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Changing Trace Order

o] Chromatogram - [ASSAY07]
™ Chromatogram - [ASSAY07]

©2025 Waters Corporation

Figure 3

@ Fle Edit Display Process Window Tools Help o] e
EEHE Ed'rt_ D‘Lsplay Window_ Tools Help S Aeeknens@aE2Rs| | me » 1
E AR g Ms. p ABED | QQq [5romistd
————— Tic... ASSAYIT MRM of 3 Channels AP+
5pg/ml std Anslog i 2:81 288.1 = 58
ASSAY0T M e
Remove... 281
100+ 2T7
Real-Time Update R ]
ChroTool...
DDATodl...
. = o . 0. S S—— e — O ——— e SR
} Range : 293 " 050 100 150 | 200 250 = 300 @ 350
- - < ASSAYOT MRM of 3 Channels AP+
Pointer 2.65 2741 > 1821
e ] Zh1s 7.85e3
0 View... -
"~ g Peak Annotation... 200 | 2850 300
ASSAYOT Customize Toolbar... VI B
_ = 281
v Toolbar
w Status bar 0 b R a4 LB P IR 3 P i o ) D P e
0.50 1.00 1.50 2.00 250 3.00 3.50
Move Ta | act ASSAYOT MRM of 3 Channels AP+
e 281 2941 =64
Move To First 100 277~ 5.65e3
rdles L |
®
0 AR | AR | e R SRR ) b | R R 293
0.50 1.00 150 2.00 250 3.00
ASSAY0T (] ol
265 O—mreprrrror N B ] A P2 e i B B I e A Time
1 2615 0.50 1.00 1.50 2.00 250 3.00 3.50
' | |

Figure 4




Restoring Full View of TIC

Chromatogram - [ASSAY07]

File Edit Display Process Window Tools Help A~ =] e
I u T | e | | P ol | |
e T e (e
Spa/ml std N
ASSAY07 MRM of 3 Channels AP+
o 2.81 288.1 > 58
1.46ed
EE—
s R BAARmARRA R RN L L
0.50 1.00 1.50 2.00 250 3.00 350
ASSAY07 MRM of 3 Channels AP+
2.65 2741 > 1821
] 2his 7.8563
a-.?\_
B L Bl I M I I AN B U R S A A A
0.50 1.00 1.50 2.00 250 3.00 3.50
ASSAYOT MRN of 3 Channels AP+
2.81 294 1= B4
90 277, 5 65e3
[
2.93
3.21
S B AR R I s AN B ISR R R s e aana T
0.50 1.00 1.50 2.00 250 3.00 350
Reset display to that of TIC trace | |

©2025 Waters Corporation




Display Chromatograms from Different Runs

©2025 Waters Corporation

B8 Chromatogram - [ASSAY07,Assay19]

L EX

Fle Edit Display Process Window Took Help | L e
B A ehhe L @AaABRO QA e s
IRat sample 07
Assay1d MRM of 3 Channels AP+
e 2.82 TIC
Chromatogram Data Browser
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Magnifying the Chromatogram Spgimi std

ASSAY07

MRM of 3 Channels AP+

©2025 Waters Corporation

100~ 265 274.1 > 182.1

7.85e3
Select Region \
%,

5pg/ml std
ASSAY07 MRM of 3 Channels AP+

* x2 ] 2.65 274.1>182.1
. . i 7.85e3
Magnification _—— )

Heading (by 2)
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. e . %" \ ~ 7.85€3
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Heading (by 82) o
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Fine Tuning the Magnification

Magnification

Heading
Chromatogram Magnify E|
Range |1 v | l QK |
>
i

Magnification
Results
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Woaters:

5pg/ml std
ASSAY07 MRM of 3 Channels AP+
ux2 ] 2.65 274.1>182.1
100
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0 T ] \ T T \ \ T IRRRRRRRN \ Time
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Align Chromatogram Time ~ Waters

©2025 Waters Corporation

®8 chromatogram - [13 analgesic mix faster]

@ File Edit @eS:="8 Process Window Tools Help L B
| | i
@ |& & |§ Waveength... DABRDS Q| e » 5
30 mm col s |
| Analog
13 analgesic m 3: Diode Array
Remove... 0.53 Range: & 442e-1
Real-Time Update
ChroTool...
40811 ppaTool..
.2 g
2 0e.| I
v Pointer
00 View..
Center y - T e |
‘ Peak Annotation... NN | [ISr— 0.40 0.50 0.60 070 0.80 0.90 1.00
13 analgesic M customize Toolbar.... | - 2" Scan E_FS;(—:
100 ES———— -
v Toolbar 0.5 i 987c6
w Status bar ; : |
Align Chromatogram Time
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Move To First 0.3
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0 T T T T T T T T T T T T T T T e Time
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Set time offset for chromatogram start [ [




Altering Display Properties Waters

B Chromatogram - [ASSAY07] |:||E”Z|
Fle Edit @eiiEN _Proceas Window Tools Help o |
= a5 M. EI'AEE%!Q*Q‘Q*@TIC¢ B 5d

Gpgimista | "o

ASSAY07 Anaiog... MRM of 3 Channels AP+
Remove... 281 i 1%

Real-Time Update 2094
ChroTool...
DDAToal...

Range 4

Pointer " Chromatogram Display View

View...

Peak Annotation...
Customize Toolbar... () Largest Peak [¥] Overlay Graphs Graph Header

v Toolbar O Intensity D [1Fill Trace Process Description

v Status bar

Mormalize Data To: Shyle

[ IMormalise to Summed Trace

Fill Detected Peaks [ ] Component Takble
-

fhove okt () Baseline at Zero
Move To First

Traces » () Baseline abs D

Lowest Paoint

Link Wertical Axes Split dxis ' -
1
Sl abel Cwerlay Step (%) 10

Horizontal Axis Time » Grid iOﬁ X |

l Ok J’ Cancel J[ Header... ]
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Link Vertical Axes

5pg/ml std
ASSAY19 MRM of 3 Channels AP+
i 1.46e4
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2.84
O e
ASSAY07 MRM of 3 Channels AP+
i 1.46e4
B % /
O e Time
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Woaters:

5pg/ml std
ASSAY07 MRM of 3 Channels AP+
100~ 2.81 288.1 > 58
1.46e4
m %
O e e e e 1ime
1.50 2.00 2.50 3.00 3.50 4.00




Adding Text to a Chromatogram or Spectrum

= Chromatogram - [ASSAY07]

- EX

©2025 Waters Corporation

Edit Text String
Fle Edit Display Process Window Help - 8 %
T ; 7 m 1 1 —— Justificatio
= A2 68k @k ul ool e d i RTINS [ | Border
{5pgimi std S [Jveriical Left
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Display X Axis Waters®
Rat sample 07
ASSAY19 MRM of 3 Channels AP+
100+ 2.84 288.1 > 58
1 3.03e3
%
OA R N A L L L R e e e e N 11115
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Adding Header Information Waters:

28 Chromatogram - [13 analgesic mix faster]

@ File Edit We=e="8 Process Window Tools Help e =S
e | T
B &g Mo PABRD QAR ¢ & 1
30 mm col I'C"' |
13 analgesic m .. 3: Diode Array
Remove... 0.56 Range: 8.442e-1
Real-Time Update
ChroTool...
4081 ppaTool...
2 |
20e4| Range '
Pointer
Peak Annotation... 0.30 0.40 0.30 0.60 0.70 0.80 0.90 1.00 1.10
13 analgesic M cystomize Toolbar... 2: Scan ES-
100 | 0.75 TIC
v Toolbar : 9.92e6
v Status bar
= Move To Last
Move To First
R R R B R
1.00 1.10
13 analgesic mix faster 1: Scan ES+
T
1.90e8
|
0 e B B L L L L U L S L U I UL I RS L s R e s man
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Set chromatogram display parameters | |
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Adding Header Information

©2025 Waters Corporation

Chromatogram Display View

Mormalize Data To:

(8] Largest Peak

[ IMaormalise to Surmmed Trace

(@) Baseline at Zero

() Baseline abs D
() Baseline % 0

() Lwest Paint
[ ] Link ertical Axes
Axiz Label
Horizontal Axis

Time L

atvle

[ | Overlay Graphs

[ ]Fill Trace

Fill Detected Peaks

[ Peak List

Split Axis |

Cretlay Step (F:)

Graph Header
Process Description
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Grid Oiff

W

| oK

| | Cancel Header..




Adding Header Information

Header Editor { ChrHeader )

Header areas

Cancel

[ Clearal |

||
Cell: Line 1, Left

Group

RawFileHeader v
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RawDataDate

RawlDataTime
SignatureUser
SignatureDate =
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Adding Header Information Waters:
X|

Header Editor ( ChrHeader )

Header areas

| | ]
Cancel
| Clearan |
Cell: Line 1, Right
Group
FawFileHeader b | Format
Element Format

wawblatalliate A RawFileHeader RawlDataDate
Fi_awDataTime =i End

Signaturellser

SignatureDate = - Ramove

SignatureReasaon

Joh b

LlserMame e
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Adding Header Information

28 Chromatogram - [13 analgesic mix faster]

% Fle Edit Display Process Window Tools Help L & X
A8 BRLB LAL @ABRD QA me »
30 mm col 02-Mar-2006
13 analgesic mix faster 3: Diode Array
Range: 8.442e-1
4.0e-1
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Adding Header Information
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Waters’
28 Chromatogram - [13 analgesic mix faster] i

% Fle Edit Display Process Window Tools Help

- | & X
B A eh LBkt @A BR[| e » R
30 mm col

oﬁnnar-ﬁoos ]
13 analgesic mix faster 3:
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Range: 8 4421
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0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10
13 analgesic mix faster 2 Scan ES-
: TiC
100 0.92e6
=
0 T T AR RN T T T T T T RAER T T 0 R LR S
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90 1.00 1.10
13 analgesic mix faster 1. Scan ES+
TIC
1.00e8
m
e Time
g 1.10
[ |




~ NP X # ‘. g A\ \ -
ob S g (RN @ e
7 S35 Y e
: e

Chromatogram Processing Waters®

= Smoothing
= Background (Baseline) Subtraction

= Integration

— Setting integration parameters
o Baseline Defined Peak Integration
o Apex Track Peak Integration

— Integrating a selected chromatogram region
— Editing detected peaks
— Peak annotation

= Signal-to-Noise

©2025 Waters Corporation




Smoothing a Chromatogram

28 Chromatogram - [13 analgesic mix faster]

Woaters:

@ File Edit Disply Bielk:==# Window Tools Help
1 i
@]@|@Q—_¢‘- Integrate... Ea“*‘nIQ"Q‘Q"hIc« ® 52
30 mm col | Pu'ty"'
13 analgesic mix faster | 1: Scan ES+
o Subtract... 0.85 TIC
] Process All Traces 1.90e8
Combine Spectra...
Components 4
Signal To Noise... 0.65
0.50 0.57
g_
0.31
0.12 0.78
0 U 27 s i P o027 ) R s ke IS 0 ] % PR R R 77 i SR RS T Time
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Smooth chromatogram trace
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Smoothing a Chromatogram

E8 Chromatogram - [13 analgesic mix faster]

% Fie Edit Display Process Window Tools Help

o | B X
B AR GBIk @ABRD | QAAQ| e $
30 mm col
13 analgesic mix faster 1: Scan ES+
0.85 T
100+ 1.00e8
B Smooth chromatogram [*|
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Smoothing a Chromatogram

28 Chromatogram - [13 analgesic mix faster]

@ Fie Edit Display Process Window Tools Help

A GR2LR LA @A BRRD QA e » K
30 mm col
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Integrating a Chromatogram

28 Chromatogram - [13 analgesic mix faster]

@ File Edit Disply Process Window Tools Help

Zap ahbB Lo @aBadaaate s

30 mm col

13 analgesic mix faster 1: Scan ES+
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100+ 1.90e8
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Integrating a Chromatogram Waters:

28 Chromatogram - [13 analgesic mix faster]
@ File Edit Display BEfee==8 Window Tools Help i

Z & e IEEENEEEEE -0 QX ne »x

30 mm col o i
13 analgesic mix faster | SMooth... 1- Scan ES+
o Subtract... 0.85 TIC
] Process All Traces 1.90e8
Combine Spectra...
Components 4
Signal To Noise... 0.65
0.50 0.57
g_
0.3
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L s e B L B B s e T Time
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Perform peak integration [ [
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Integrating a Chromatogram

E2 Chromatogram - [13 analgesic mix faster]

@ File Edit Display Process Window Tools Help

ZAnehLe LA @A BRD QAR e » K
30 mm col
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0.85 TIC
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Integrating a Chromatogram

8 Chromatogram - [13 analgesic mix faster]

% Fie Edit Display Process Window Tools Help

S R kbR k] @ABRS (@ e » 2
30 mm col

13 analgesic mix faster
100
Ml Integrate chromatogram

MNaoize

[ Ok,
Feak-to-peak amplitude
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[“]Enable smoothing Easta
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1: Scan ES+
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Integrating a Chromatogram

Chromatogram - [13 analgesic mix faster]

©2025 Waters Corporation

Fle - Edit

Cisgiay:

Window: Tools  Healp

2 an kL6 LAl @AaBRd|laa| e » R

30 mm col
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Integrating a Chromatogram Waters:
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EH Chromatogram - [13 analgesic mix faster]

@ File Edit A
ZlapvanalLa @aABRo | aa|ce » B

cowr  Tools  Hele

30 mm col
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Peak-to-peak amplitude |2552?D1 | E 10.00] % ahove baseline. sl -
[ Automatic noise measurement
E Reduce peak tailing until trailing edge
[ Enabl i is no more than
mooth... nable smoothing — o il
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Integrating a Chromatogram

28 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help

B A R LER LA @A BRI e » R
30 mm col
13 analgesic mix faster 1: Scan ES+
R 085 TIC
1005 M |ntegrate chromatogram 1.90e8
Maise
Ok
Feak-to-peak amplitude |2552?g1 |
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[ Threshold.. |
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Integrating a Chromatogram

28 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help

Z A EB2LB kAL @ABRD QAQ e s K
30 mm col
13 analgesic mix faster 1: Scan ES+
= 0.85 TIC
Utts B B |niesrate chromatogram 1.90e8
MNoise
Ok
Feak-to-peak amplitude |2552?g1 |
T
o 0.65
DAutomaUC'nmse measgurement
[¥]Enable smoathing Paste
[ ]ApexTrack Peak Integration
Threshold...
aﬁ_
0.31
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Integrating Chromatograms Waters®
28 Chromatogram - [13 analgesic mix faster] .

@ Fle Edit Display Process Window Tools Help

E An| ek RE| L @ARBRS Qe s

Clalx
30 mm col
13 analgesic mix faster Sm (Mn, 1x2) 1 Scan ES+
085 _ TIC
e 2825963 1.57e8
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————— Time
|
©2025 Waters Corporation




S AN e
3 |

ApexTrack Peak Integration Waters®

= Major Advantages
— Peak apices detected by curvature
— Apex detection independent of baseline determination
— Reliable shoulder detection
— Adjustable baseline criterion
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Curvature of a Peak Woaters:

Gaussian peak

08 | i
06 | _
04 | ]

0.2 + 4

-10 -8 -6 -4 -2 0 2 4 6 8 10

Second derivative

ol 0] 0 _
0.5 | i
-10 -8 -6 -4 -2 0 2 4 6 8 10
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Woaters:

Curvature of a Peak

Gaussian peak

%8I High curvature j/'

0.6

i N

-10 -8 -6 -4 -2 0 2 4 6 8 10

Apex has high curvature.
Inflection points have no curvature.
Upslope/downslope has high curvature.

Baseline has no curvature.
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Curvature of a Peak

©2025 Waters Corporation

0.8

Gaussian peak

L o =
® &

Woaters:




N/ . b) -'_.' =

The Complete Second Derivative Waters:

Gaussian peak

0.8 |
0.6
04
0.2}

-10 -8 -6 -4 -2 0 2 4 6 8 10

0.5 T T /\ T f\l
of 0 0
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Apex Detection Waters:

= Computation of second derivative
— Automatic Determination of Peak Width
— Automatic Determination of Apex Detection Threshold

= Detection of peak apices
— ldentification of Inflection points
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Two Peaks Woaters®

x10° 12-Oct-2000 13:47:31 D1028DAT
34r-

32~

31
29~

271

26

[ I 1 T T 1 i
7 8 9 10 11 12 13
Minutes. Measured Chrom Peak Width: 36.00 sec, Threshold: 3.70e+000 pV/sec, Number of Apices: 13
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Zoom in on Baseline Woaters

x10° 12-Oct-2000 13:47:31 D1028DAT

2499
2498~
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AU

2.496

2495~

2.494-

2493 | | | ] ] |

7 8 9 10 11 12 13
Minutes. Measured Chrom Peak Width: 36.00 sec, Threshold: 3.70e+000 pV/sec, Number of Apices: 13
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Second Derivative

©2025 Waters Corporation
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Woaters:
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Zoom in on Second Derivative Waters®

Peak Apex

Zero Curvature Baselll’le NOISC

Inflection
Points \ \ /
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AutoWidth Woaters®

/\ \ yWidth

iV
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AutoThreshold Woaters:

AutoThreshold
\ Ayt@Width \
K
“\/ \/ \
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Apex Detection Waters:

Ap?ietection

AutoThreshold
\ Ayt@Width \
K
“\/ \/ \
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|dentify Inflection Points Waters

Ap?ietection

AutoThreshold
Ay’wWidth \
e

\Y% \

Inflection point
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Mark up Chromatogram Waters

x10° 12-Oct-2000 13:47:31 D1028DAT
34r-

32~

31

29~

28

26

25

1 T T 1 i
7 8 9 10 11 12 13
Minutes. Measured Chrom Peak Width: 36.00 sec, Threshold: 3.70e+000 pV/sec, Number of Apices: 13
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Apices and Inflection Points

©2025 Waters Corporation

ApexTrack Peak Detection Parameters

Peak-to-Peak Baseline Noise

Peak \Width at 5% Height (Mins)

Baseline Start Threshold®:

Baseline End Threshold®:

D Detect Shoulders

Cancel

Lo ]I

M Integrate chromatogram &|

Feak-t

Automatic noise messuremeant

[ ]Enahle smoothing
ApexTrack Peak Integration

Threshold.

MNoise
o ]

Hazig

1450066 [V] Automatic
0.034 [V] Automatic

n.o0

[ Relative height  |1.50

|
[JAbsolute height (1000 | Cancel
|

Felative area |2.DD
[ Ahsolute area n.oo

Response Threshold g
|

0.50

Set to 0.0 to see all detected peaks

Set to 100% to see inflection points

Woaters:
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Baseline Determination Woaters

= Connect inflection points
— Inflection points define initial baseline!
— Final baselines satisfies % slope criterion.

= Form cluster baseline
— From adjacent peaks

= |dentify shoulders
= Compute Height, Area, Retention Time
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ApexTrack Peak Integration Waters:

28 Chromatogram - [13 analgesic mix faster]
@ File Edit Display Bxiele:=-8 Window Tools Help i

zaalennEEENEEEEE -0 Qv e s

30 mm col i
13 analgesic mix faster | oMoOth... 1- Scan ES+
o Subtract... 0.85 TIC
] Process All Traces 1.90e8
Combine Spectra...
Components 4
Signal To Noise... 0.65
0.50 0.57
g_
0.3
0.12 0.78
G ] B o 0 e I e 2,00 ) o A 1 P ) e s Bl 711
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90

Perform peak integration [ [
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ApexTrack Peak Integration

28 Chromatogram - [13 analgesic mix faster]

@ File Edit Display Process Window Tools Help

2 A2 Ll @ABRI QO Q|me
30 mm col
13 analgesic mix faster 1. Scan ES+
= 0.85 TIC
100+ ntegrate chromatogram 1.90e8
8] ]
e 0.65
Automatic naise measurament
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ApexTrack Peak Integration

28 Chromatogram - [13 analgesic mix faster]

Fle Edit Display Process Window Tools Help
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ApexTrack Peak Integration

28 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help
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30 mm col
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ApexTrack Peak Integration

Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help
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ApexTrack Peak Integration m
Summary Waters

= Peak detection separate from baseline determination
= Robust shoulder detection

= Automatic parameter determination

= Rapid method development
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Editing Detected Peaks

8 Chromatogram - [13 analgesic mix faster]

Woaters:

@ File B=s® Display Process Window Tools Help
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Modify integrated peaks




Editing Detected Peaks

Woaters:

Chromatogram - [13 analgesic mix faster]
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Editing Detected Peaks

28 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help
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Editing Detected Peaks

28 chromatogram - [13 analgesic mix faster]

©2025 Waters Corporation

@ File Edit Display Process Window Tools Help
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Editing Detected Peaks

ZH chromatogram - [13 analgesic mix faster]

Woaters:

@ File Edit Display Process Window Tools Help
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Peak Annotation

pmatosra anale aste =
@ File Edit @» Process Window Tools Help - |8 x
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Set peak annotation parameters | [
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Peak Annotation

©2025 Waters Corporation

Chromatogram Peak Annotation

Annaotation Type:

Feak Top Time
Feak Top Scan

[ | Peak Purity

Decimal Flaces

[ ]5can Base Peak Mass
Decimal Flaces

Feak Response Area
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Cancel

Woaters:




Peak Annotation

=5 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help

B ARGEDR LA @ABRD | QAQQ e » X

Woaters:

0.10

©2025 Waters Corporation
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Signal to Noise

B8 chromatogram - [13 analgesic mix faster]

@ Fie Edit Display B8 Window Tools Help
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Calculates Signal To Noise ratio for the current chromatogram
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Signal to Noise  Waters

28 chromatogram - [13 analgesic mix faster]

@Hﬂ Edit Display Process Window Tools Help e =
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Signal to Noise Waters:

28 Chromatogram - [13 analgesic mix faster]

©2025 Waters Corporation

@ Fle Edit Display Process Window Tools Help
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Signal to Noise

28 Chromatogram - [13 analgesic mix faster]

@ Fle Edit Display Process Window Tools Help
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Spectrum

©2025 Waters Corporation

= The Spectrum window is accessed from the MassLynx window by selecting
spectrum from the sample list menu bar

Woaters:

B spectrum - [13 analgesic mix faster]

(L] Fle Edt Disply Process Tools Window Help
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Displaying Spectra Waters®

= Setting magnified ranges

= Peak annotation
— Changing the number of decimal places for mass labeling
— Labeling peaks relative to a reference peak
— Setting the threshold for annotation

= Adding text to a spectrum
= Displaying a list spectrum
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Magnifying Regions Within a Spectrum

Waters’
B Spectrum - [13 analgesic mix faster] ' '

@ File Edit Display Process Tools Window Help
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Magnifying Regions Within a Spectrum

Woaters:

pe anals = =
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Set magnification range
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Magnifying Regions Within a Spectrum

B spectrum - [13 analgesic mix faster]

@ File Edit Display Process Tools Window Help
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Magnifying Regions Within a Spectrum

B spectrum - [13 analgesic mix faster]

@ File Edit Display Process Tools Window Help
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Magnifying Regions Within a Spectrum

™ Spectrum - [13 analgesic mix faster]

[Z] Fie Edit Display Process Took Window Hep 7N\
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Spectrum Annotation

I Spectrum - [13 analgesic mix faster]
@ File Edit Wejse="8 Process Tools Window Help
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Set peak annotation parameters [ [
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Spectrum Annotation

™ Spectrum - [13 analgesic mix faster]
@ File Edit Display Process Tools Window Help
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Spectrum Annotation
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Spectrum Peak Annotation
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Spectrum Annotation

B spectrum - [13 analgesic mix faster]

Q File Edit Display Process Tools Window Help

Woaters:
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Spectrum Annotation
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Spectrum Annotation

B spectrum - [13 analgesic mix faster]

@ File Edit Display Process Tools Window Help
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Spectrum Annotation
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B spectrum - [13 analgesic mix faster]
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Spectrum Annotation Waters®
B spectrum - [13 analgesic mix faster] I '
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Adding Text to a Spectrum

B spectrum - [13 analgesic mix faster]

@ File Edit Display Process Tw\mndow Help
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Adding Text to a Spectrum
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Edit Text String
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Adding Text to a Spectrum

B Spectrum - [13 analgesic mix faster]

Q File Edit Display Process Tools Window Help

Woaters:
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Processing Spectra Waters

= Combined spectra

= Combined spectra with background subtraction
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Combining Spectra

Chromatogram - [13 analgesic mix faster]
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Combining Spectra

28 Chromatogram - [13 analgesic mix faster]

@ Fie Edit Display Process Window Tools Help

Gl A @k LA @ABRS Q@@ me »
30 mm col
13 1: 5can ES+
L I | J 0.85 TG
7 : 1.90e8
Q Fle Edit Display Process Tools Window Help = *®
Z AR @R e @A BRI QA& ¢ » 12
|- A
13 analgesic mix faster 252 (0.848) Cm (250:257) 1- Scan ES+ |°
56 85067
[ 151
280
110 5158 [ 221207 “X 296 305 V365 419 4sg iria%[q]
PR R O TR LA R R L e A R A P A REL A o B AR S R
150 200 250 300 350 400 @ 450 = 500 e
| |
UJ"'I T T T T T T T T T T T T T Time
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
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Combining Spectra with Background Subtraction

8 Chromatogram - [13 analgesic mix faster]

Woaters:

] Fle Edit Disply Process \sdqu  Tools  Help

©2025 Waters Corporation

zassrneLfhf@Prscojaax|ne sy

30 mm col A

13 analgesic mix faster 1- Scan ES+

TIC
1004 1.00e8
0.65

g_

-+————r——r—r——r — — Time
Combine spectra




Combining Spectra with Background Subtraction

28 Chromatogram - [13 analgesic mix faster]

% File Edit Display Process Window Tools Help

30 mm col

A 6RLe LAl ABRRT QA me » 5

13 analgesic mix faster
1004

Average

Fealk
separation

Subtract

Bl Combine Spectrum

File: 13 analgesic Funchion:

\Y\

| | Cancel

|1.uuu

[ ]Multiple Average

[1.000

0

U 0.78

0.85 TIC

! 0_1 0
©2025 Waters Corporation Combine spectra

e [ime




Combining Spectra with Background Subtraction Waters

EH chromatogram - [13 analgesic mix faster] (=}
|2 Fle Edit Display Process Window Tools Help - 8 x

=

LaeakhalrtAl @AERD QY| e s
1: Scan ES+
0.85 TIC
: 1.90e8
File: 13 analgesic Function; 1
Average (190,194 |
Fealk : :
Speicton 1.000 [Multiple Average
Subtract | | x |1.DDD |
0.50 057
aQ_
03
— )
012 0.78
0 T L B e B B B L L L B B B T Time

0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
©2025 Waters Corporation Retention time window : 0.0329 | 0.5877 |  0.6206




Combining

Spectra with Background Subtraction Waters®

28 chromatogram - [13 analgesic mix faster]

©2025 Waters Corporation

2| Fle Edt Display Process Window Tools Help - | & x
ZapebhelLa @aBRo (A e » 1
30 mm col
13 analggsicmi 1: Scan ES+
I Bl Combine Spectrum 0.85 TIE
100 Pe 1.00e8
File: 13 analgesic Function; 1
Aversge (190194 |
Feak -
3y 1.000 [Multiple Average
Subtract 175154 | #® ooo |
e 0.57
ﬁ_
0.31
0.12 i
0 T T T T T T T T T T T T e e Jime
0.10 0.20 0.30 0.40 0.50 0.60 0.70 0.80 0.90
Retention time window : 0.0425 [ 0.6780 |  0.7205




28 Chromatogram - [13 analgesic mix faster]

|| Fle Edit Disply Process Window Tools Help
A BRLE LALQARRD QAR me s

©2025 Waters Corporation

30 mm col
13 analggsic.m C 1.5can ES+
I Combine Spectrum 0.85 TIC
1004 s J 1.0088
File: 13 analgesic Function: 1
Aversge  [190:194 |
Peak : :
2 iy 1.000 [Itultiple Average
Subtract 1175184202214 | % [tooo |
0.50 0.57
E-'Q_
0.3
012 075
0 S B o e e P o D) FR o 2 ) BT i e 5 o i e I T Time
010 020 0.30 0.40 0.50 060 0.70 0.80 090




Combining Spectra with Background Subtraction Waters:
- BIX]

. Spectrum - [13 analgesic mix faster]

% Fle Edit Display Process Tools Window Help
Z A5 R R Ln @ASRD X # ¢ » R
. -
13 analgesic mix faster 192 (0.645) Cm (190:194-(175:184+202:214)) 1- Scan ES+
T 26 1.01e8
EE:—
13? 224 491
. 115 l. .1_’7 133 \2352522?1 2?? 32?331 359 33? 415 421 459 431/,43;3
1{][] 125 150 1?5 2{][] 225 250 2?5 3{10 325 350 3?5 4{10 425 450 4?5 500
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Woaters:

Chapter Seven

TargetLynx™
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Quantitation Woaters:

= Determines the concentration of specific analytes within a sample

= Can be done on data acquired through a variety of Acquisition Modes:
- Multiple Reaction Monitoring (MRM)
- Single lon Recording (SIR)
- Full Scan Acquisition

©2025 Waters Corporation
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How Do We Quantitate? WCI’rerS“‘

= |n addition to unknown samples, a set of standards is also run to form a calibration
curve.

= MassLynx analyzes the response of unknown samples and compares their
response to that indicated by the calibration curve, then calculates the
concentrations of the unknowns.

©2025 Waters Corporation




Calibration Curve Woaters:

Compound name: Parent

Correlation coefficient: r = 0998763, r2 = 0.997527

Calibration curve: 0.555469 * x +-0.0034825

Response type: Internal Std ( Ref 1), Area* (1S Conc. /13 Area )
Curve type: Linear, Qrigin: Exclude, Weighting: 1/, Axis trans; Mone

5.00-] ]
7.00-
5.00- %
5.00-

4.00

Response

3.00

2.00

1.00

L L e A s RS L AR s LS L LA LA LA L) RIS A AR AN MR A Lk L s e e e L
0.0 1.0 2.0 3.0 40 5.0 6.0 7.0 8.0 9.0 10.0 11.0 12.0 13.0 14.0 15.0
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More On How Do We Quantitate? Waters:

= Steps in Creation of a Calibration Curve for Quantitation:
— In each chromatogram, determine the location of the peak relating to a specific compound
— Integrate peaks in chromatograms
— Calculate response factor for the located peak
— Create a calibration curve for that compound

©2025 Waters Corporation
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Quantification Example Waters®

= Set of analyses on samples using an MS method that has 2 MRM channels
— Alprazolam (309.2 > 281)
— Alprozolam-D5 (314.2 > 286.1)

©2025 Waters Corporation
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Internal Standards Woaters:

= 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:

(Peak Area of Analyte)
(Peak Area of I.S.) / (Conc of 1.S.)

©2025 Waters Corporation
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Quantification Steps Waters®

= Enter sample types & concentrations into sample list

= Determine correct integration parameters for chromatogram peaks
= Create Quantification Method

= Process samples

= Check results — adjust if needed

= Print out results — save results in report File

©2025 Waters Corporation




Set up Sample List

Woaters:

] MassLynx - drugmixture - alprazolam_quantify.SPL

File View

ﬁ =

Run

D= d

Help

> O il

‘ @ Shortcut ‘

& Queue £ Status

DpenLlynx QuanOptimize Tools Instrument

TargetLynx

TargetLynx &

&

Edit Method

©

Process Samples

@

View Results

U

TrendPlot

@
m

Quanpedia

®

QCMonitor Email

Queue Is Empty

Spectrum Chromatogram Map Edit Samples~
File Mame | File Text | M5 File | Inlet File | Wial | Inject Yolume | Sample Type Conc &
1 [1TP1208_Alpraz_QC_2098 ‘&lprazolam Alprazaolam_4min I 24 I 20.000) Standard om
2 [1TA1208_Alpraz_QC_2097 ‘Blprazolam Alprazolam_4min 2h 20.000) Standard 0.0s
"3 [171208 Alpraz_OC 2098 Alprazolam  Alprazolam_dmin 26 20,000 Standard 01
4 171206 _Alpraz_0OC_2099 Alprazalam  Alprazolam_dmin 27 20,000 Standard 05
"5 [171208_Alpraz_GC_2100 Blprazolam Alprazolam_dmin 28 20.000 Standard 1
& [171208_Alpraz_GC_2101 \Blprazolam Alprazalam_4min 29 20,000 Standard 5
"7 [171208 Alpraz_OC 2102 Alprazolam  Alprazolam_dmin 210 20,000 Standard 10

©2025 Waters Corporation



Set up Sample List

= Standard Sampile list plus two additional categories:
— Sample Type
— Concentration A (B, C, D....)

©2025 Waters Corporation

File Mame File Text M5 File Inlet File "ial Inject Uulumeﬁample Type Conc .-’-'-.\h
1 171208 _Alpraz_[C_2096 Alprazalam Alprazalarm_4min | 24 | 20.000 Standard 0.
2 [171208_Alpraz_0C_2097 Alprazolam Alprazaolarm_4min 25 20008 Standard .05
B [n 208_Alpraz_QC_2093 Alprazolam Alprazolar_4min 26 20.000 Standard 0.1
Bi [ 208 _Alpraz_QC_2099 Alprazolam Alprazaolarm_4min &7 20008 Standard 05
Bs [1n 208_Alpraz_QC_2100 Alprazolam Alprazolar_4min & 20.000 Standard 1
B [ 208_Alpraz_OC_21M Alprazolam Alprazaolarm_4min 29 20008 Standard a
BEr [1n 208_Alpraz_QC_2102 Alprazolam Alprazolarm_4min 210 20.00§ Standard

10 )




Set up Sample List — Load Format

©2025 Waters Corporation

Queue Is Empty

jram  Map Edit~

File Text |

M5 File

Alprazolam

Alprazolam

Alprazolam

Alprazolam

Alprazolam

Alprazolam

Alprazolam

Samples~
Add Sample Type Conc A
Inesd I.Standard .o.m
Delete I.Standard .0.05
|\ Standard 01
Fill ¥ | Standard 05
Clear ¥ | Standard i
Column b i Standard 5
Format » Customize...
Sort » Load...
save...

Number of Samples...
Number of Injections...

AutoSampler Bed Layout...

Load Sample List Format _ |

Chhdasslynxd,

l

Woaters:

X

Ok

tetabolynx Acg Format

betabonomics
Frofilelynx
Frofilelyn=Calibration
Froteinbynx FMT

betabolynx Molecule Demo
tetabolynx M35 Demao

Eruteinlinx_msms.fmt

W

Descnption

Cluantify sample listformat

Cancel

Browse

ik
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Review of Sample Types Waters®

= Blank - Ensures that system is clean and/or shows endogenous material in sample.

= Solvent — Similar to Blank sample type. This setting is used with the QC monitor
feature.

= 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.

©2025 Waters Corporation
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Specify Sample Types and Concentrations Waters:

= Pull Down menu within the sample list. Specify whether the sample is a Blank,
Standard, Analyte, Solvent or QC.

Caonc A,
(.07 = The known
concentrations of
sample Type 0.05 Standards or QC’s
0.1 _must b_e entered
Analyte " ' into this column.
fnalyte 0.3
Blank :
Salvent
LIC K
Standard
Hecoverny 10
Clatar
Heceptar

©2025 Waters Corporation




Reference Samples

Woaters:

Queue Is Empty

Spectrum Chromatogram Map Edit Samples~
File Mame File Test ‘ M5 File ‘ Inlet File: Wial Inject Volurme Sample Type Cong & Huan Reteren...
1 171208 _Alpraz_QC_2096 \Alprazolam Alprazolam_4min &4 20.000 Standard 0.m
2 171208 Alpraz_QC_2097 Alprazolam Alprazolam_dmin 25 20,000 Standard 0.05
"3 171208 Alpraz_0OC_2093 \Alprazolar Alprazolar_dmin 26 20,000 Standard 0.1
T4 171208 Alpraz_OC_20099 \Alprazalar Alprazolar dmin 27 20000 Standard 05 '
5 171208 Alpraz QC_2100 Alprazolam  Alprazolam_dmin 28 20.000 Standard 1
B (171208 Alpraz OC_2101 Alprazolam  Alprazolam_dmin 2.9 20.000 Standard 5 '
7 [171208_Alpraz_0OC_2102 Alprazolam_dmin 210 20,000 Standard 10 '

©2025 Waters Corporation




Determining Integration Parameters Waters

©2025 Waters Corporation

Fle View Run Help

@ =

N2 d

Pl HE ‘@Shortcut!_

Queue Q_?} Status

Targetlynx Openlynx QuanOptimize Tools Instrument

TargetLynx &

Edit Method

&

Process Samples

Q0

View Results

TrendPl

]
-3

@
m

Quanped

a

®

QCMonitor Email

Queue Is Empty

Spectrum ChromatogramIMap Edit+ Samples~

File Mame File Text | M5 File | Inlet File | ial Inject Wolume Sample Type Conc &
Alprazolam

171208 Alpraz_OC_2097 Alprazalam Alprazalam_4min 25 20.000 Standard 005
171208_Alpraz_GC_2098 [ Alprazolam Alprazolam_dmin [z | 20.000 Standard 01

171208 _alpraz_GC_2093 | Alprazolam | &lprazolam_dmin [z ] 20.000 Standard 05
171208_Alpraz_GC_2100 [ Alprazolam Alprazolam_dmin [z | 20.000 Standard 1

171208 _slpraz_GC_2101 | Alprazolam | &lprazolam_dmin Cozs 20.000 Standard 5
171208_Alpraz_GC_2102 [ Alprazolam Alprazolam_dmin [ 20 20.000 Standard 10




Peak Integration - Display All Traces

©2025 Waters Corporation

Mass Chromatogram

File: 171208_Alpraz_0QC 2096 [ K ]
Description {chan): [ Pe— ]
Ch1.Ch? |
| File. |
Function: | R of 2 Channels ES+ ¥ ez |
Channels: | 1: 309.2 » 281 (Alprazolam)
23142 » 286,71 (AlprazolamDh) (9] Add trace

() Replace trace

() Nesw wind o

ARSI, SR
Y L ]

Wate

IS




Peak Integration - Display All Traces

©2025 Waters Corporation

®¥ Chromatogram - [171208_Alpraz_QC_2096]
Fle Edit Display Process Tools Window Help

Woaters:

= OX

o X

AR GRDR AL @AEBRD QQUU| e » 2

0.01

171208_Alpraz_QC_2096
100~

0

1.61

MRM of 2 Channels ES+
3142 » 2861 (AlprazolamDs)
1.54e6

—
171208_Alpraz_QC_2096
100+

T
0.50

1.00

e T
3.00 3.50

— T
MRM of 2 Channels ES+
300.2 = 281 (Alprazolam)

4 15e4




Setup Peak Integration - Noise

¥ Chromatogram - [171208_Alpraz_QC_2096]
| Fle Edit Display Process Tools Window Help

o LA @A ERY QA e » R

Woaters
COxX

10.01
171208_Alpraz_QC_2096
100~

0

—
0.50
171208_Alpraz_QC_2096
100+

©2025 Waters Corporation

M |ntegrate chromatogram

MNaoise

MRM of 2 Channels ES+
3142 » 2861 (AlprazolamDs)
1.54e6

Peak-to-peak amplitude |24 0g|

Cancel

[ ]Automatic noise measurement

Enable smoothing Easte I

[ ]ApexTrack Peak
Threshald...

Integration
finels ES+

Iprazolam)
4.15e4

314



Setup Peak Integration-Smoothing

©2025 Waters Corporation

b Chromatogram - [171208_Alpraz_QC_2096]
% Fle Edit Display Process Tools Window Help

G ehn® LA @ARRD XXX e

B

10.01
171208 _Alpraz_QC 2096

MRM of 2 Channels ES+

161 3142 = 2861 (AlprazolamD3a}
1.54e6
= ¥
Wilindow size (scans) ¢ |2 | l 0k J
Number of smooths i ' [ _cancel_] — N —
s ) 1.50 1.60 1.70 1.80
R R MRM of 2 Channels ES+
@Mean 151 309.2 = 281 (Alpra;‘ac;lg;ni
() Savitzky Golay 156
EE—
147
1.34
143
tay 120 12 120 o 170 1.74 186
0 T T Time

1.20

Woaters:




Setup Peak Integration — Peak Detect

M Integrate chromatogram

MNoise

Peakto-peak amplitude | 24.0q| |

[ |Autamatic noise measurement

Smooth... [v/| Enahle smoothing

[ Peckdetect._) []AperTrack Peak e

Threshald...

©2025 Waters Corporation

Setups Baseline

_—

Shoulder

Peak Detect

Baselines

Join walleys if peagetesoled to

2501 % abowve basdfine.

Reduce peak tailing until trailindf edge
is no-more than

Qﬂi ¥ widef than leading edge
1}

Raise baseline by no phore than

7 500
Feak separation

Draw verical fpeaks resolved to

7= of peak height.

% abowe baseline.

|7 |Dstact Shoulder paaks
if slopeis less than

30.00|

% of maximurm.

P B E

<

S

/]

=

BO0% 10%
0% 0%
10% A B0%
50% - 0y
80% 10%
8] ] [ Cancel

J




Peak Detection with Apex Integration

Bl Integrate chromatogram

f.\JDiSE [—
Feakio-peakampliude  |gg | D

[ =moath... ] [v|Enable smoothing

[ Feak detect... ] [v] ApexTrack Peak Integration

| Threshald.. |

©2025 Waters Corporation

ApexTrack Peak Detection Parameters

X |/

Woaters:

X

‘Check’ if you
want Shoulders
detected

Feak-to-Feak Baseline Maoize E495E [V] Autamatic
FPeak Width at 5% Height (Mins) 0.837 [V] Autamatic
Baseline Start Threshold®s _III|
Baseline End Threshald®: 5
[ | Detect Shoulders
l \QK J l Cancel J

\

\ \

Set starting and
ending Baseline
levels




..l‘\ =5 1 ’ ‘1".7" . 3
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Response Threshold Waters®

Ml integrate chromatogram [X|

Moise [ oK ]

Feakio-peakampliuce  |ag
[ Cancel ]

F s i e Tardlroat — - o~
Automalic nolse measursarmeant

[ Copy ]
[ smoath... ] [v| Enahle smoathing Faszig

(I e

Feak detect... ApexTrack Peak Integration

| Threshold... | !
Response Threshold |

[ |Relative height  |1.50 | oK

v

— e

[ |Absolute height  |0.00 | Cancel
V] Relative area 2.00
[ ]Absolute area 0.00

©2025 Waters Corporation
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Setup Peak Integration Parameters aters"

= 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 attained, 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.

©2025 Waters Corporation




Review Peak Integration Waters

= This is an example of a well integrated peak (left) and a poorly integrated peak
(right).

= Chromatogram
Fle Edt Display Process Tools Window Help
zapebbRrd@AFRc A me » B

| #5 171208_Alpraz_aC_2096 [CIOX) Zi171208_aipraz_ac_2096

| |
|171208_Alpraz_QC_2096 Sm (Mn, 1x2) MRM of 2 Channels ES+ J|171208_Alpraz_QC_2096 Sm (Mn, 1x2) MRM of 2 Channels ES+
1004 1.61 _ 314.2> 286.1 (AlprazolamDS) i . 161 _ 314.2 > 286 1 (AlprazolamD35)
25311 1.33e6 17728 1.3%e6

Area Area

©2025 Waters Corporation



Review Peak Integration — Example

Example of Peak
Integration

Note Smoothing
Parameters for
each transition

©2025 Waters Corporation

= Chromatogram - [171208_Alpraz_QC_2096]
Fle Edit Display Process Tools Window Help

DX

I L

0.01

171208_Alpraz_QC_2096 S (Mn, 1x2) MRM of 2 Channels ES+
161 _ 3142 >286.1 (AlprazolamD5)

108 26311 1.33e6
Area

B
O e T e B R
1.40 1.50 1.60 1.7 1.80

171208_Alpraz_QC 20986 5m (Mn, 1x2) MRM of 2 Channels ES+
151 300.2 = 281 (Alprazolam)
1004 959 2.71ed
Area
— Time

Woaters:




Build Quantitation Method

©2025 Waters Corporation

ud MassLynx - drugmixture - alpr3
File View

ﬁ =

Run Help

0 & d

QuanOptimize Tools Instrument

1X

Process Samples

@@

View Results

TrendPlot

I untitled - TargetLynx Method Editor
Fle Edt Update View Compound Help

U2 H|S Q- b Bn

Compound List faZARElE %%

User Defined Properties
Compound Name

Acquisition Function Number
Quantification Trace

Use absolute mass window?
Chromatogram mass window (PPM)

Locate Peak Using

Locate Peak Selection

Predicted Retention Time
Predicted Relative Retention Time
Retention Time Window (mins) +
Relative Retention Time Reference

Response Uses
Response Type

Totals Group
Totals Include

Calibration Reference Compound
Concentration Units.
Concentration of Standard: Level
Concentration of Standard
Polynomial Type

Propagate Calibration Parameters?

Smoothing Enabled?

(e Tt i

Value

NO
0.0000

0.0000
0.0000
0.0000

0.0000

& NO

X NO

|

Ready

Woaters:




Build Quantitation Method

K C:\MassLynx\drugmixture.PRO\MethDB\setup.mdb - TargetLynx Method Editor
Fle Edit Update View Compound Help

WL R ==

CompoundList ||z BA G HE % %
1. Alprazolam User Defined Properties Value

~

2: AlprazolamD5 Compound Name Alprazolam

Acquisition Function Number 1

Quantification Trace 309.2 > 281

Use absolute mass window? YES

Locate Peak Using Retention Time

Locate Peak Selection Nearest

Predicted Retention Time 1.6200

Retention Time Window (mins) + 0.0300

Relative Retention Time Reference None

Response Uses Area

Response Type Internal (relative - use internal standards)

Totals Group
Calibration Reference Compound 1: Alprazolam

Concentration Units

Concentration of Standard: Level Conc A

Polynomial Type Linear

Propagate Calibration Parameters? NO

Smoothing Enabled? YES
#Smooth Parameters

Apex Track Enabled? YES
[F Apex Track Parameters =
< | &

Ready NUM

©2025 Waters Corporation
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Build Quantitation Method Wo’rersm

Integration Params

Compound Params (e.g. smoothing, peak  Reference Spectrum
(e.g.Name, m/z trace)  detect)

A& C:\MassLynx\drug\mixture.PRO \MethDB\setuf.mdb - Target

Sample
Fie Edit Update View \Compound\ Help Flagging
_» o [Z (4 i % %KEI
User Yefined Prpperties
Cgmpound Narmpe
QC Monitor
All P \ '
o allramTI Calibration Params Target lon Params  Calculation Factors
(Display (line fitting) (confirmatory ions)  (e.9- S/N)

params)

©2025 Waters Corporation



Build Quantitation Method

©2025 Waters Corporation

Compound Buttons

Import Add Delete

A C:\MassLynx\drugmixture:..PRO'Metb OB\setup.mdb - Target

File Edit Update View

Compound el

= = a A i y’ L‘
NS H S - &FXan

| Compound List

1: Alprazolam

2. AlprazolamD5

User Defined Properties
Compound Name

SR8/ : ,. <

Wate

IS
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Quant Method Editor — Add Info on Compounds Woaters®

0.01
171208_Alpraz. QC_2086 Sm Mdodu2) MRM of 2 Channels ES+
1.61:25311 314.2 = 2861 (AlprazolamD5)
100 1.33e6
Area
Internal 1
Std
0- I T T
1.59 1.60 1.61 1.62 : 1.64 1.65 1.66
171208_Alpraz_QC_2096 Sm (Mn, 1x2) MRM of 2 Channels ES+
S 1.62-142 309.2 = 281 (Alprazolam)
| f.89e3
Area
Alprazola ® =
m )
0 T T T T T T T — Time
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Build Quantitation Method Wo’rersm

T Untitled - TargetLynx Method Editor

File Edit Update View Compound Help

DZ2H S 2 &% B0

Compound List ﬂ§,| o If“é Rl R %%
User Defined Properties Value o)
Compound Name
Acquisition Function Number 0
Quantification Trace
Use absolute mass window? NO

Select Parameters to View

Locate Peak Using

Locate Peak Selection
Predicted Retention Time ¥ Compound Name A
Retention Time Window (mins) + [1CAS Number |
Relative Retention Time Reference COGompound Type
Macquisition Function Number
Response Uses ¥ @uantification Trace
Response Type ¥Use absolute mass window?
OChromatogram mass window (Da)
Totals Group MLocate Peak Using b
¥ Locate Peak Selection
Calibration Reference Compound ¥Predicted Retention Time
¥ Retention Time Window (mins) +
Concentration Units ¥ Relative Retention Time Reference i
Concentration of Standard: Level ¥Response Uses
¥ Response Type
Polynomial Type ClInternal Standards
¥Totals Group
Propagate Calibration Parameters? ¥ Calibration Reference Compound
¥ Concentration Units
Smoothing Enabled? #Concentration of Standard: Level
[ElSmooth Parameters [5tock Concentration Factor
CUser RF Yalue i
Apex Track Enabled?
EApex Track Parameters
$
Beady [ oK ‘ i Cancel ]

©2025 Waters Corporation




Build Quantitation Method

©2025 Waters Corporation

‘I” Untitled - TargetLynx Method Editor
File Edit @EsEEIGE View Compound Help

D @ E v Quantitation Ion  Ctrl+Q |

' Noise Range Cri+E —
Compou % ‘ -
FrstTargstlon  Ctri+1 &‘é' B%%
SRS Second TargetTon Ciri2 rties

Third TargetIon  Ctrl+3 me

Fourth Target Ton  Ctrl+4 :
netion Number

v Compound Name  Ctri+M Trace
) Use absolute mass window?
Chromatogram mass window (Da)

Locate Peak Using

Locate Peak Selection

Predicted Retention Time
Retention Time Window (mins) £
Relative Retention Time Reference

Response Uses
Response Type

Totals Group

Value
MNew Compound

0

YES
0.0200

Retention Time
Mearest
0.0000

0.2000

None

Area
External (absolute - no internal standards)

NUM

Woaters:




Build Quantitation Method Wo’rersm

. Untitled - TargetLynx Method Editor
Fie Edit Update View Compound Help

0.01 R o ﬂ" ﬁ‘f < l
e A R L B % %

171208_Alpraz_RC_2096 Sm (Mn, 1x2) o

100+ 1.61;25301 314.2 > 286.1 (AlprazolamD5) E\
1.33e6
1 Area

arias Value
Compo — AlprazolamD5

1

314.2 = 2661
YES
0.0200

Acquisition Function Numbe
uantification Trace

159 160 161 162 | 164 T 66
171208_Alpraz_QC_2096 Sm (Mn, 1x2) MRM of 2 Channel

100, 162 3092> 281 (Aprazolar) I Retention Time

Area Locate Pea Nearest

Predicted Retention Time 1.6100

- Retention Time Window (mins) + 0.0100
1 Relative Betention Time Reference None
. Response Uses Area

1 18 161 1 18 164 16 1 Response Type External (absolute -
“ Totals Group

©2025 Waters Corporation



WA=

Quantify Trace Woaters®

= A single decimal number (m/z) for mass chromatograms from SIR or Full Scan data

= Two single decimal numbers separated by a ">" for an MRM function (e.g. 609.2 >
195.1)

= TIC for total ion current chromatograms

= BPI 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.
Ch1 is the first mass in the list, Ch2 is the second etc

©2025 Waters Corporation



Woaters:

Enter Compound Properties (Internal Standard)

T Untitled - TargetLynx Method Editor
File Edit Update View Compound Help

IR A=)

[ compound List folonlz Ml B %"
1: AlprazolamD5 Compound Properties

©2025 Waters Corporation

Value
Compound Name AlprazolamD5
Acquisition Function Number 1
Quantification Trace 314.2 > 286.1
Use absolute mass window? YES
Chromatogram mass window (Da) 1 0|
Locate Peak Using Retention Time
Locate Peak Selection Mearest
Predicted Retention Time 1.6100
Retention Time Window (mins) + 0.0100
Relative Retention Time Reference Mone
Response Uses Area
Response Type External (absolute - no internal standards)
Totals Group
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Enter Calibration Parameters (Internal Standard) Woaters®

T Untitled - TargetLynx Method Editor
Fie Edit Update View Compound Help

N2H S - B BD
| Compound List £ aldre By
1: AlprazolamD5 Calibration Properties Value

Compound Name AlprazolamD5

Calibration Reference Compound 1: AlprazolamD5

Concentration Units

Concentration of Standard: Level Fixed
Concentration of Standard 1.0000
Polynomial Type Average RF

Propagate Calibration Parameters? NO

©2025 Waters Corporation




Enter Integration Properties

©2025 Waters Corporation

T Untitled - TargetLynx Method Editor
Fie Edit Update View Compound Help

NZH S e Lsxmn)

Compound List Lo ERE %Y
Integration Properties Value
Compound Name AlprazolamD5
Smoathing Enabled? YES
ElSmooth Parameters
Smoothing Method Mean
Smoothing lterations 1
Smoothing Width 2
Apex Track Enabled? YES
ElApex Track Parameters
Peak-to-Peak Baseline Noise 169.9400
Peak Width at 50% Height 0.039
Baseline Start Threshold % 0.00
Baseline End Threshold % 0.50
Detect Shoulder Peaks? NO

EThreshold Parameters
Threshold Relative Height
Threshold Absolute Height
Threshold Relative Area
Threshold Absolute Area

Integration Window Extent

Propagate Integration Parameters?

wn
(=}

HEXX
oo =
o
S

—_

.00

YES

Woaters:




Enter Integration Properties

M Integrate chromatogram

MNoise

Pagk-to-

Automatic noige measurement

Enahle smoathing

Threshaold...

Cancel

Paste

ApexTrack Peak Integration

i,

T Untitled - TargetLynx Method Editor
Fie M=s(&l Update View Compound Help

Woaters:

©2025 Waters Corporation

ElThreshold Parameters
Threshold Relative Height
Threshold Absolute Height
Threshold Relative Area
Threshold Absolute Area

(3¢ Unde i i |
N[ i BEG BB %
Copy O n Properties Value
und Name AlprazolamD5
Copy Integration Ctrl+A hing Enabled? YES
ElSmooth Parameters
Smoothing Method Mean
Smoothing lterations 1
Smoothing Width 2
Apex Track Enabled? YES
ElApex Track Parameters
Peak-to-Peak Baseline Noise 169.9400
Pealk Width at 50% Height 0.039
Baseline Start Threshold % 0.00
Baseline End Threshold % 0.50
Detect Shoulder Peaks? NO

w
o

X E X X
oo =
=]
=




Woaters:

Enter Target lon Parameters

T Untitled - TargetLynx Method Editor
Fie Edit Update View Compound Help
D ﬁ E j q‘;o o{;ﬂ’ = {Cﬂ,t}_‘él’ ‘;'%. = |
[ Compound List 1@ oo 4 Al fil B & %

Target lon Properties Value

Compound Name AlprazolamD5
Quantification Trace 314.2 = 286 .1
Use Quan lon in Response Calculation? YES
Target lon RT Window (mins) + 0.0000
Target lon Ratio Method Quan/Target
Calculate lon Ratio Tolerance As Ratio

Update lon Ratios Using Multiple Samples? NO

[=IView First Target lon Parameters
Target lon Trace

Use trace in response calculation? NO
Target lon Ratio 0.0000
Target lon Ratio Tolerance (%) + 0.00
Target lon Must Exist? NO
Target lon Must Pass Ratio? MO

[*View Second Target lon Parameters
[FView Third Target lon Parameters
[+View Fourth Target lon Parameters

©2025 Waters Corporation



Reference Spectrum

< ) '__— =

Woaters:

1T Untitled - TargetLynx Method Editor

Fle Edit Update View Compound Help
NS H & %@ @ %

| compound List £ o e %@E %%

1: AlprazolamD35 Reference Spectrum Properties

Compound Name

Propagate Spectrum Seftings?
Forward Fit Threshold
Reverse Fit Threshold

©2025 Waters Corporation

Value
AlprazolamD5

X NO
X 0
Xl 0




Enter Calculation Factors

o
oo

\ L Sl
. & L

Woaters:

T Untitled - TargetLynx Method Editor
File Edit Update View Compound Help

DSH

: Compound List E A e

=

12 AlprazolamD5 Calculation Factors

Compound Name

User Peak Factor

©2025 Waters Corporation

Value
AlprazolamD5

0.0000




QC Monitor Page

T Untitled - TargetLynx Method Editor

File Edit Update View

D2H S ¢ -4 B0

Compound Help

Compound List
1: AlprazolamD5

EA - ) 2

QCMonitor Properties
Compound Name

ElBlank Settings
Check Blanks?

ElSolvent Blank Settings
Check Solvent Blanks?
Propagate Solvent Blank Settings?
Maximum Solvent Blank Absolute Response
Action On Error

ElCalibration Quality Settings
Check Calibration?

ElQc Settings
Check QCs?
Propagate QC Settings?
Maximum Allowed Concentration Deviation

Allow Greater Concentration Deviation Below Concentration

Flag Error if lon Ratios Qut of Tolerance
Flag Error if Retention Time Out of Tolerance

Flag Error if Peak Asymmetry/Shape Out of Tolerance

Flag Error if Signal/Noise Out of Tolerance
Action On Error

Maximum Reinjections

Reinject Failure

[ElStandard Settings
Check Standards?

EAnalyte Settings
Check Analytes?

Value
AlprazolamD5

H NO

YES

NO

0.010
Continue Batch

H NO

YES

NO

0.00
0.0000

NO

YES

NO

NO
Reinject Sample

1
Run Shutdown

M NO

X NO

Ready NUM
©2025 Waters Corporation 338



Sample Flagging Page

©2025 Waters Corporation

File Edit Update View

Compound Help

NZ2H 3 ¢2- L ag

Compound List
1: AlprazolamD5

Sample Flagging Properties =

Compound Name
F Calibration Curve Settings

ElSignal To Noise Parameters

Propagate Signal To Noise Parameters?

Signal-to-noise method

Moise calculation factor

Moise window start (min)

Moise window end (min)
Measure peak signal level from
Detection Limit Factor
Quantitation Limit Factor

Flag Minimum Signal/Noise Ratio

ElRetention Time Settings

Propagate Retention Time Parameters?

Predicted RT {mins)
Flag RT Tolerance?
Lower Retention Time Tolerance (%)
Upper Retention Time Tolerance (%)

ElConcentration Flag Parameters
Maximum Concentration Limit
Reporting Concentration Limit

Peak Asymmetry

EPeak Shape

Value
AlprazolamD5

NO

RMS

3.00

0.0000
0.0000

Peak Baseline
0.0000
0.0000

2.00

NO
1.6100

NO
0.00
0.00

0.0000
0.0000

Woaters:
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7 .\.-‘,,\ . "'_7::&":7#.

Adding to the TargetLynx Method Waters:

= This entire process now needs to be repeated for the two other compounds in the
example.

= Parameters that may differ between compounds:
- Name
— Transition (Quantify Trace)
— Integration Parameters
— Internal Reference (Selecting an Internal Standard if used)
— Concentration of Standards
— Retention Time
- Time Window
— Response Type in General Parameters Window
— Polynomial Type in the General Parameters Window

©2025 Waters Corporation



Add Compound to List Waters®

A C:\MassLynx\drugmixture.PRO\MethDB\QOmeth1.mdb - TargetLynx Method Editor
Fle FEdit Update View Compound Help

DZH & - s @O

| Compound List o =

1: AlprazolamD3 Compound Properties Value

2 New Compound Compound Name New Compound
Acquisition Function Number 1
Quantification Trace
Use absolute mass window? YES
Chromatogram mass window (Da) 1.0000
Locate Peak Using Retention Time
Locate Peak Selection MNearest
Predicted Retention Time 1.6100
Retention Time Window (mins) = 0.0100
Relative Retention Time Reference Mone
Response Uses Area
Response Type External (absolute - no infernal stande
Totals Group

©2025 Waters Corporation



Add Compound to Lis

0.01

171208_Alpraz_QC_2096 Sm (Mn, 1x2)
100+ 1.61;25301

L%

1.59
171208_Alpraz_ QC_2096 Sm (Mn, 1x2)

1.60 1.61

100+

NZ2HS ¢« s B0

Compound List
1: AlprazolamD5

MRM of 2 Channels ES+
314.2 > 286.1 (AlprazolamD5)

1.33¢6
Area
162 163 164 165 166
MRM of 2 Channels ES+
162 309.2 > 281 (Alprazolam®™]
142 7.85e3
Area

©2025 Waters Corporation

2 Alprazolam

e e LR Y

Compound Properties
Compound Name

Acquisition Function Number

Value
Alprazolam

1

Quantification Trace

309.2 > 281

Use absolute mass window?
Chromatogram mass window (D)

Locate Peak Usin

¥ YES
1.0000

Retention Time
MNearest
1.6200
0.0100

None

Area

[ Response Type
[=lInternal Standards

| Internal Standard:

Internal (relative -

J

1: AlprazolamD5

Internal Standard:
Internal Standard:
Internal Standard:
Internal Standard:
Internal Standard:

T NP G0 O —

Totals Group

MNone
None
MNone
None
MNone
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Enter Calibration Properties (Analyte) Waters:

T Qmeth1.mdb - TargetLynx Method Editor
Fie Edt Update View Compound Help

DSH 8¢9 - Bt a0

[ Compound List |6 sn|ija & 1 B & &

1: AlprazolamD35 Calibration Properties Value

2: Alprazolam Compound Name Alprazolam
Calibration Reference Compound 2: Alprazolam
Concentration Units ng/mL
Concentration of Standard: Level Conc A
Polynomial Type Linear
Calibration Ornigin Exclude
Weighting Function 11X
Propagate Calibration Parameters? NO

©2025 Waters Corporation




Enter Integration Properties (Analyte) Waters:

AR C:\MassLynx\drugmixture.PRO\MethDB\Ometh1.mdb - TargetLynx Method Edito
Fle Edit Update View Compound Help

Nl S 4@~ |l o @ | B L]
| Compound List 8 o |_/éﬂ|@|% d BB % %

1: AlprazolamD5 Integration Properties Value
Compound Name Alprazolam
Smoothing Enabled? YES
ESmooth Parameters
Smoothing Method Mean
Smoacthing lterations 1
Smoothing Width 2
Apex Track Enabled? YES
EApex Track Parameters
Peak-to-Peak Baseline Noise 169 9400
Peak Width at 50% Height 0.040
Baseline Start Threshold % 0.00
Baseline End Threshold % 0.50
Detect Shoulder Peaks? NO

[=IThreshold Parameters
Threshold Relative Height
Threshold Absolute Height
Threshold Relative Area
Threshold Absolute Area

X EEERE
o

Integration Window Extent 200

Propagate Integration Parameters? YES

©2025 Waters Corporation



Reference Spectrum

©2025 Waters Corporation

e

i Help

O T A=

1: AlprazolamD5

2 Alprazolam

Compound List £ | o B A %|@‘ B&E %

Reference Spectrum Properties Value
Compound Mame Alprazolam
Propagate Spectrum Settings? NO
Forward Fit Threshold 0
Reverse Fit Threshold 0
Reference Spectrum
o 281
E

Copy Ctri+C

Paste Ctri+V

Clear Del 309

P
274
165
s 241
138 2057 251
219 255 282 308
| il | 1|-I|r2. 191|20..4‘] hz?ﬁ/ﬁ| Ly ml/ Ly &
0=t rrre e e e e e e e et miz
120 140 160 180 200 220 240 260 280 300

Ready

NUM|

Woaters:




Processing Samples Waters

= Repeat the previous steps for additional compounds that would be present in your
method.

= Once the entire method is built, it is time to process the samples.

= 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 TargetLynx then click Process Samples.

©2025 Waters Corporation




Processing Samples with TargetLynx

©2025 Waters Corporation

ud MassLynx - drugmixture - alprazolam_quantify.5PL

Eile View

ﬁ -

Bun Help

0= d

> [l 0l | @ shortcut

‘*;é Queue 5 Stat

1X QuanOptimize Tools Instrument

TargetLynx &9

Edit Method

Process Samples

View Results

S

TrendPlot

G

Spectrum Chromatogram Mar

File Mame
171208 9% s

Create TargetLynx Dataset
171208]

171208

l! Cipas sbyndrugmixture PRO

File Text

171208)  Operations

171208 [Update Method Times
171208 [NUpdate lon Ratios
171208 [V Integrate Samples
Calibrate Standards
V] Quantity Samples
[1Blank Subtract

[ ]Print Quantify Reports

[ IExport Results ta LIMS

Qantify

From Sample 1 | ToSample |3 |

hMethod: |Ometh'|

L]

Curve: |—fi:i;|:-=:51._:

Frinting Report Farmat

File: [

LIMS Expiort

File: Lims

0K

J |

Cancel

J

Woaters:
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TargetLynx Browser Waters’

= The TargetLynx Browser is used to create and view TargetLynx datasets, print
results or export results to other applications.

= A dataset contains the extracted raw data, methods, calibrations and results

associated with a processed set of samples. All required processing can be
performed from the TargetLynx Browser.

= The TargetLynx Browser file is automatically displayed when a Sample List is
processed from MassLynx.

©2025 Waters Corporation




Viewing Results

Summary__|
Window

TargetLynx - untitled *

Fle Edit WView Display Processing Window Help

SHY/ D P -

¢
.hL

L
Iy

XN Ezarle @ =2

w1

A #|Mame Type Std. Conc RT Area IS Area Response| Primar.._ Cone. YaDev
1|171208_Alpraz_... |Standard 0.010 1.62 141.832 26423432 0.006 bb 0.011 3.3

2 2(171208_Alpraz__. |Standard 0.050 1.62 616.029 24661.928 0.025] bb 0.047 5.6

3 3|171208_Alpraz_._. |Standard 0.100 1.62 1299.074 24644 279 0.053] bb 0.098 15

4 4171208 _Alpraz___. |Standard 0.500 1.62 6374225 24618.268 0.259 bb 0.480 4.1

5 5\ 171208_Alpraz_._. |Standard 1.000 1.62 12970.400 24678.539 0.526] bb 0.973 2.7

6 6| 171208_Alpraz_.__ |Standard 5.000 1.62 54934 422 23928.697 2714 bb 5.018 0.4

7 T|171208_Alpraz_._. |Standard 10.000 1.62 130528.805 24056.088 5426 bb 10.033 0.3

l Chromatogram

Campound name; Alprazolam

Caorrelation coefficient: r = 0.999936, 12 = 0.999871

Calibration curve: 0.540893 * x + -0.00054696

Response type: Internal Std ( Ref1 ), Area® (1S Conc. /15 Area )
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None

71208 _Alpraz_QC_2096 Smooth(Mn,1x2}
£0.01

MRM of 2 channels,ES
309.2=28
3.715e+00

151
1.55
rd

©2025 Waters Corporation

%
ﬂprazolam;1.52:141.83:?033 L 1003
194 232 ] E
0 g
| o 0.0 7
; - #
171208_Alpraz_QC_2096 SmoothiMn,1x2) MR of 2 channels ES+ e .X. =i R — Cone
[ 0.01 3142>2861 ' ' ' ' ' ' ' ' ' '
AlprazolamD5 1.326e+008
100 T
161
25423.43 | 3
1324851 % 4004
% o e
o
A o 2004
o 3
0 RSN RRARE LEAN LR | TT T L RAARS AR AR RN LR aE R | .min 0.00 | O L L UL 0 L | T T ™ Conc
0.50 1.00 1.50 200 250 3.00 350 0.0 2.0 4.0 6.0 8.0 10.0
Ready & Alprazolam NUM




Results Window and Shortcuts

Show

TargetLynx - untitled' *

Slide

Browse
Sample

Browse

Compound

File Edit View Display

- i e e = — z —

ZH B BEHE Q- -1 ) HENUDesED DS 50 S 2

Alprazolam

g #|Name Type 5td. Conc RT Area IS Area Response| Primar... ng/mL YaDev

T 11171208_Alpraz_... |Standard 0.010 1.62 141832 25423 432 0.006) bb 0.011 133
2 2|171208_Alpraz_._ |Standard 0.050 1.62 £16.029 24661.928 0.025| bb 0.047 5.6
3 3|171208_Alpraz_... |Standard 0.100 1.62 1299.074 24644 279 0.053] bb 0.098 -1.5
4 4|171208_Alpraz_._ | Standard 0.500 1.62 £374.225 24618 268 0.259| bbb 0.480 4.1
g 5| 171208_Alpraz_ . |Standard 1.000 1.62 12970.400 24678.539 0.526| bb 0.973 27
6 6|171208_Alpraz_... |Standard 5.000 1.62 (4934 422 23928 697 2714 bb 5.018 04
7 7| 171208_Alpraz_ . |Standard 10.000 1.62| 130528.805 24056.088 5426 bb 10.033 03

©2025 Waters Corporation




Summary Window

©2025 Waters Corporation

TargetLynx - untitled *
File

Flags Refer to Integration:
d=dropped baseline
b=baseline
X=excluded from calibration line

Edit View Display Processing Window Help

SH Y EEE P G-

M=manual modific

i

)

tion

K EE@ @@

Alprazolam

% Deviation from

Calculated

Calibration Line

x|

#|Mame Type Std. Conc RT Area IS Area Response Moar ng/mlL "o

1| 171208 _Alpraz_... [Standard 0.010 1.62 141.832 25423 432 0006 bb 0.01 13.3
2|171208_Alpraz_... |Standard 0.050 162 616.029 24661.928 0.025 bb 0.047 56
3|171208_Alpraz_... [Standard 0.100 1.62 1299.074 24644 279 0.063 bb 0.098 156
41171208_Alpraz_... |Standard 0.500 1.62 6374225 24615268 0.259 bb 0.480 4.1
5(171208_Alpraz_._. |Standard 1.m 1.62 12970.400 24678.539 0.526 bb 0.973 2.7
6| 171208 _Alpraz_... [Standard 5040 1.62 64934 422 23928 697 2714 bb 5018 0.4
7| 171208 _Alpraz_... [Standard 10.000 1.62| 130525805 24056088 5426 bb 10.033 0.3

e || R =

Std. Conc. = Concentration from Sample List




Change Column Order Waters:

TargetLynx - untitled *
Fle Edit View Display Processing Window Help

ZH /B EHHE G- ¢<- () HEowOnle &

= #|Name Type Std_ Conc RT| Areal 1S araal  RasnanealPrim
M 1{171208_Alpraz_._.. |Standard 0.010 162 B W S hrmaiograms
2 2|171208_Alpraz_ . |Standard 0.050 1.62| 61602 ~—CU0F
3 3|171208_Alpraz_... |Standard 0.100 162 129907 ListBy Sample
4 4[171208_Alpraz_.._ | Standard 0.500 162 B3T42 |ide column
Column Order ﬂ Edit Column Properties... -
64934 4; -
Awailable Columns | Calumn Order oK b - = Change Column Order...
1% Det. Flags 1 Add Sample Entry o
12 Maximum Conc. Flag = Sarmple Mame Cancel Sort ﬂSCEﬂdiﬂg —
19Fi.ep0rting.Limit Flag Sample Type Sort andin
1¢ Signal/MNoise Flag Stdl. Conc Desc g
1% Target Area Found Peak RT L2pE s
1t Target Height Peak Response 300.2=281
12 Target Ratio (Actual) Primary Det Flags 3.715e+004 DLQpla‘f Options...
1! Target Ratio (Pred) Calculated Caonc I ==
1% Target Signal/Moise Conc. Deviation Curve tvoe: Linear. Origin: Exclude. Weial
1% Target Trace
2! Det. Flags
2% Maximum Conc. Flag
2! Reporting Limit Flag
2! Signal/Moise Flag
2% Target Area
2% Target Chrom Noise
2! Target Flag
2! Target Height
2¢ Target Ratio (Actual) e
o) ’ I

©2025 Waters Corporation




Edit Column Properties

TargetLynx - untitled *
File Edit View Display Processing Window Help
Z2H /B EERE 99 - 2 { ) HEizaErle & =m 4

Alprazolam

& #|Name Type Std. Conc RT Area IS Area|  Response|Primary FI_|  na/mL|  %Dey|
mk 1|171208_Alpraz_... |Standard 0.010 1.62 141.832 26423 432 0.006 bb | Show Chromatograms
2 2|171208_Alpraz_... |Standard 0.050 1.62 616.029 24661.928 0.025 bb e
3 3({171208_Alpraz_... |Standard 0.100 162 1299.074| 24644 279 0.053 bb List By Sample
4 41171208_Alpraz_... |Standard 0.500 1.62 6374 225 24618 268 0.259 bb :
i 5| 171208_Al Standard 1.000 162| 129704000  24678.539 0526 bb | B ROt
AR St : - . . . 1 Edit Column Properties...
& 6(171208_Alpraz_... |Standard 5.000 1.62 64934 422 23928 697 2714 bb |
Change Column Order...
i T{171208_Alpraz_... |Standard 10.000 162 130528 805 24056.088 5426 bb
= Sort Ascending ]
I Wi W), e 2 - 0 31
: Ybration: 09 Apr 2009 09:05:0 USRI )
Column Properties T —— F
nd name: Alprazolam
| 0.01 jon coefiicient: r = 0.999936, r*2 = 0.99987
b curve: 0.540893 * x + -0 000546096 | : :
100 Froperty Valus [L] & type: Internal Std (Ref1 3, Area ™ (1S o Bleplaty DPHORS.
MName Calculated Conc
Visile ves
Heading ngrl
Heading Alignment  Right
Width [inch(es)] .52
Alignment Right
Farmat Types Decimal Flaces
Decimal Flaces 3
Default Walue
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Overview Table

TargetLynx - untitled *

| I chromatogram

| 171208_Alpraz_QC_2095 Smooth{Mn, 1x2} MRM of 2 channels ES+

Fle Edt WView Display Processing Window Help

ZH N EEE G- -

ﬁ #|Name Type Std. Conc RT Area IS Area Response|Primary FI__. ng/mL|  %Dev
1 1|171206_Alpraz_... |Standard 0.010 1.62 141.832 26423432 0.006 bb 0.011] 13.3
2 2|171208_Alpraz_... |Standard 0.050 1.62 616.029 24661.928 0.025 bb 0.047 56
3 3|171208_Alpraz_... |Standard 0.100 1.62 1299.074 24644 279 0.053 bb 0.098 -1.5
4 4({171208_Alpraz_... |Standard 0.500 1.62 6374225 24615268 0.259 bb 0.480] -4.1
5 5|171208_Alpraz_... |Standard 1.000 1.62 12570.400 24678.539 0526 bb 0.973 27
8 6|171208_Alpraz_... |Standard 5.000 1.62 64934 422 23928.697 2714 bb 5;(}’?‘8 04
7 7|171208_Alpraz_... |Standard 10.000 1.62| 130525.805 24056088 5426 bb 10.033 0.3

ﬁ AlprazolamD5
171208 _Alpraz_QC_2096 1.035
171208_Alpraz_QC_2097 1.004
171208 Alpraz_QC 2098  |1.003
171208_Alpraz_QC_2099 1.002
171208 _Alpraz_QC_2100  [1.004
171208 _Alpraz_QC_2101 0.974
171208_Alpraz_QC_2102 0.979

-~

: Calibration: 09 Apr 2009 09:05:02

[ IEX)

Cmpound name: Alprazola

| 0.01 3002 =281 Correlation coefiicient: r= 0.999936, r"2 = 0.999871 =
3.715e+004 Calibration curve: 0.540893 * x + -0.00054698

Response type: Internal Std ( Ref 1 ), Area * (18 Conc. /15 Area )

Curve type: Linear, Origin: Exclude, Weighting: 14, Axis trans: None

]

= 10.0:;‘

; @ 0.0 =
T min & 4]& T et e NG TIL
| 0.0 20 40 6.0 8.0 10.0 7]
& Alprazolam NUM
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Overview Window Options

©2025 Waters Corporation

TargetLynx -

untitled *

L EX)

| 0.01

| 171208 _Alpraz_QC_2096 Smooth(Mn, 1x2)

T

MREM of 2 channels, B

ﬂprazolamj.ﬁz,ﬂ41.83,7033
232

329

3092=13
3.715e+

File Edit View BMS0=8 Processing Window Help
G2 H /[ Nextsampe b - 4 ) HEDmeEr e € 2SS ?
Previous Sample
xl #|Name Next_Compound Std. Conc RT Area IS Area Response| Primary Fl._. ng/mL. %Dy,
ol Previous Compound —
1 1117120 0.010 1.62 141.832 25423432 0.006] bb 0.011 133
2 217120 5 0.050 162 616.029 24661.928 0.025 bb 0.047 56
3 3(17120 0.100 1.62 1299 074 24644 279 0.053 bb 0.098| -1.5
4 4117120 0.500 162 6374 225 24618 268 0.259 bb 0.480| -4.1
5 | s|17iz0  Show Chromatograms 1000]  162] 12970400 24678.539 0528  bb 0573 27
6 617120 pefaut 5000 162]  64934422] 23928 697 2714]  bb 5.018] 04
7 7(17120 10.000 162 1
Slideshow =
T e Cverview —
ﬁ Failed Peaks Slideshow 'IZFBZNBITI ‘ Summary" Chromatogram H Spectrum H Calibration | ‘ Colors and Foms\
1712{}8_pr32_ 1 Decimal Places
1?12087Npr27M72097 1.004 0.047 <= No. Decimal Places 3 %
171208 Alpraz_QC_2098 | 1.003 0.098 B
171208 Alpraz_QC 2099  |1.002 0.480 5
171208 Alpraz_QC_2100 | 1.004 0.973 E
171208_Alpraz_QC_2101 0974 5018 i
171208_Alpraz_QC 2102 [0.979 10.033

050

1.00 1.50 2.00

2.50

3.00 350

L B L e L L A R wnay s 1141

Residual

b

L e e

0.0

20

T ngdmb
0 5.0 : 10.0 5]

Set Display Opftions

& Alprazolam

NUM
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Transpose Overview Table

©2025 Waters Corporation

ﬁ AlprazolamD5 | Alprazolam _
171208_Alpraz_QC_2096 1.035 0.011 i
171208_Alpraz_QC_2097 1.004 0.047 Dieplay Andlytes only
171208_Alpraz_QC_2098 1.003 0.098
171208_Alpraz_QC_2099 1.002 0.480
171208_Alpraz_QC_2100 1.004 0.973
171208_Alpraz_QC_2101 0.974 5018
171208_Alpraz_QC_2102 0.979 10.033
. 4
ﬁ 171208_Alpr...[171208_Alpr...[171208_Alpr...[171208 Alpr...[171208_Alpr...[171208_Alpr...[171208_Alpr...
AlprazolamD5 1.035 1.004 1.003 1.002 1.004 0.974 0.979
Alprazolam 0.011 0.047 0.098 0.480 0.973 5018 10.033
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Chromatogram Window — Display Options

Chromatogram

001

100+

Alprazolam
1.62
141.82
7033

v

190 494

1.70

232

AT1208_Alpraz_QuC_2096 Smoothiln, 1x2}

=X
WMRI of 2 channels ES+
300.2> 281}
3715e+004;

Default Display Range

Add Peak

0o T R TR R e e e

Delete All Peaks

‘AAARA Rans wann wans nanll TIE

171208 _Alpraz_QC_2096 SmoothiMn, 12}
0.01
AlprazolamD5_
1.61
25423 43
1324851

100+

MRM of 2 channels ES+
314.2 > 2861
1.326e+006

™ min
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Woaters:




Chromatogram Window — View Options Waters:

Options [Z

Summary - Chromatogram !.Spectrum || Calibration | Overview || Colors and Fonts |

Style Annotation

E;Graph Header i_ WCompound £
[¥Process Description - WiPeak Top Time N
!Shuw Sample Data = WIPeak RHesponse Area =
IDF[II Trace [[Peak Response Area(Scientific)

[#Fill Detected Peaks WiPeak Response Height

AT, sl Do B melrmem i MM~ b Tmdm mdimm Dl i
MNormalize Data To. Bl Flacex |2 =
(@) Baseline atZero Display

(") Baseline (Percent Full Scale): | Range: Acquisition st |

O Lowest Point Min. Height: 0.40

[ ]Link Vertical Axes

[ OK ] [ Cancel ] [ Help }
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Calibration Window

©2025 Waters Corporation

Calibration: 09 Apr 2009 10:16:24

|Compound
(Correlation
|Calibration
IResponse type: Internal Std ( Ref 1), Area* (15 Conc. /15 Area )

name: Alprazalam
coefficient r=0.999936, r'2 = 0.999871
curve: 0.540893 * x +-0.00054695

Curve type: Linear, Crigin: Exclude, Weighting: 1/, Axis trans: Mone
10.0-
E 50
= : MNext Compound
i E Previous Compound
0.0
EES . Default Display Range
X |
-5.04 Display Options...
e o B O Ly e ey D\,p T hgimbL
Properties...
5.00
400
o E
5 3.00
o -3
D
o 200
1.00
Loy T1TrTrrTr—Trr T T T T T T T AL
0.0 0.5 b ; ; ! ; 9.5 10.0
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Calibration Window — View Properties Waters®

Options [Z

| Summary | Chromatogram | Spectrum| Calibration |Over\riew | Colors and Fonts |

Graphs

VHeader

IShow Residuals

|Show Response Curve

iDDiSFﬂEI‘y’ RF Calibration By Points

iDShow QC Points

[THighlight Calibration Point Associated with the Current Sample

[ OK ] [ Cancel ] [ Help ]
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Spectrum Window — View Properties Woaters®

| Summary" Chromatogram| Spectrum | Calibration | Overview || Colors and Fonts |
Style Annotation
!_Header Decimal Places for PICS: 2
[¥Show Reference
!Show FICS
iGraph Header
[ OK ] [ Cancel ] [ Help ]
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Summary Window Properties Waters

Options [z

Summary ‘Chrumatogram || Spectrum || Calibration || Crverview || Colors and Fonts|

List By
(@) Compound

() Sample

Slideshow

Interval (seconds): 20

Bound Calculation Options

(") Calculate using Toxic Limit of Detection

(®) Calculate using Toxic Limit of Quantification
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Color and Fonts Window Woaters:

Options [g

| Summary || Chromatogram || Spectrum || Calibration || Dvewiew‘ Colors and Fonts ‘

Graphs
Axes: | Header Abc
Trace: _ Annotation: Abc
Filled Peaks: == Scale: Abc
ighight —
Information Bar
Background: ] Text |

| ok || cancel |[ Hep |
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Manual Integration Waters

Chromatogram

 171208_Alpraz_QC_2096 Smooth{Mn,1x2} MRM of 2 channels ES+
£0.01 Alprazolam 300.2 281
[ 162 8.866e+003
100 141.83
[ 7033

%_

1.59

04— T T T T .w LN L R A B s A By B A NS B L B B B s B T -y- TR T T D T min
171208_Alpraz_QC_2008 Smooth(Mn.1x2} - — MRM of 2 channels ES+
0.01 314.2 = 286.1
S AlprazalamD5;1.61;25423.43;1324851 1.326e+006

%_

- AL AR [ o o [ L B B o v o e

1590 1595 1600 1605 1610 1615 1620 1625 1630 1635 1640 1645 1650 1655  1.660
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Manual Integration

025 Waters Corporation

Chromatogram

{171208_Alpraz_QC_2096 Smooth{Mn 12}

001
100

3092 =281
182 8.866e+003
119.68

G476%

 — S Sy

———T T T T T Min

171208_Alpraz_QC_2096 Smooth(Mn, 1x2)

MRM of 2 channels ES+
0.01 314.2 = 286.1
o AlprazolamD5;1.61,25423.43,1324851 1.326e+006
%_
0 LB By 2 s e sl 414
1590 1595 1600 1605 1610 1615 1620 1625 1630  1.635 1640 1645 1650 1655  1.660

MRM of 2 channels, ES+
Alprazolam




Manual Integration

Chromatogram

171208 _Alpraz_QiC_2096 Smooth{Mn, 1x2}
0.01 Alprazolam

100

309.2=281
8.866e+003

Default Display Range

v

Save Peak Modifications...

1741208_Alpraz_QC_2096 Smooth(Mn, 1x2} Undo Peak Modifications Eels,
0.0 = 2861
i AlprazolamD5;1.61;25423 43;1324851 Display Options... ghe+006
%_
0 Ny e 2 441
1590 15985 1600 1605 1610 1615 1620 1625 1830 1635 1640 1645 1850 1655  1.660

min
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Manual Integration Waters

TargetLynx - untitled *
Fle Edt WView Display Processing Window Help

Z2H Y/ HEEE G- <-4 ) REDowErNe ®Fm 2
|

-éj #|Name Type Std. Conc RT Area IS Area Response|Pg ngiml|  %Dev
1 1|171208_Alpraz_... |Standard 0.010 1.62 119.683 25423432 0.005 i ) 0.011 94
2 2|171208_Alpraz_._. |Standard 0.050 1.62 616.029 24661.928 0.025 0.048 -3.2
3 3|171208_Alpraz_... |Standard 0.100 1.62 1299.074 24644 279 0.053 bb 0.100 -0.3
4 4|171208_Alpraz_._. |Standard 0.500 1.62 6374.225 24618.268 0.259 bb 0.481 -3.9
5 5| 171208_Alpraz_._. |Standard 1.000 1.62 12970.400 24678.539 0.526 bb 0.974 -2.6
] 6|171208_Alpraz_... |Standard 5.000 1.62 64934 422 23928.697 2714 bb 5.017 0.3
7 7|171208_Alpraz_... |Standard 10.000 1.62| 130528805 24056.088 5.426 bb 10.030 0.3

Chromatogram
‘1?1208_Alpraz_00_2095 Smooth(Mn, 1x2} MRM of 2 channels ES+i
£ 0.01 309.2=281
Alprazolam;1.62;119.68,6476 T.846e+003

100

%

0 '|""I""|""|""|'"'I""I""|""|'"'I""I""|""I'I"'I""I""ming
[ 171208_Alpraz_QC_2096 Smooth(Mn,1x2} MRM of 2 channels ES+
 0.01 3142 = 2861
e AlprazolamD5;1.61,25423.43,1324851 1.326e+008

B

| 3

0 N B e B e e o ML e ey e e 411

1.580 1,585 1.600 1.605 1.610 1615 1.620 1.635 1.640 1.645 1.650 1.655 1.660
Ready & Alprazolam NUM
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Report Format
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TargetLynx - untitled *

Apphy Layout...
Save Layout As...

Import Quan Data...
Export

Print... Ctri+P
Print Preview
Print Setup...
Print Current Chromatogram  Clri+A

Report Format...

F-8 Edit View Display Processing Window Help
Open... Ctri+0 Lo b~ | 44 U o |@‘
Close e
v Eis
Save As... Std. Conc RT A
Refresh 0.010 1.62 141.8:
0.050 1.62 616.0

0.100 1.62 1299.0
0.500 1.62 63742
1.000 1.62 1297041
5.000 1.62 64934 4.
10.000 1.62| 1305288

MRM of 2 channels ES+
3082 =281
3.715e+004

62;141.83;7033
£ 3.29

TR TR R e T T TN
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Report Format Options — General Tabbed Page

©2025 Waters Corporation

Report Format Options

| Calibration Report || Compounds Report || Samples Report || Sample Template Report || Audit Report |
| Statistics Report || Overview Report I Method Report Experiment Report || FICS Report |
General | Compound Summary Repart | Sample Summary Report l Totals Report |
[¥/|Page Numbers Print Margins
T 0.0 inch
[ JHeader | | i i (e=)
Bottom: (0.0 inchles)
[ |Footer | |
Left 00 | inch(es)
Right 0.0 | inch{es)
[w|Hard Copy (@) Individual Report Numbering
[ ] Soft Copy (Adobe PDF) () Continuous Numbering [ ]selected Headings
Heading Order
OK ] [ Cancel ] [ Help J




\ /

Report Format Options — Compound Summary Report Tabbed Page Waters™

| Calibration Report || Compounds Report || Samples Repaort ||_ Sample Template Report || Audit Report |
! Statistics Report | Qverview Report | Method Report || Experiment Report || PICS Report |
| General | Compound Summary Report | Sample Summary Report l Totals Report |
[+]Enable
Orientation Options Graph Size
(®) Portrat ¥Calibration Information []FitGraph To Page Width
[CJCompound PerPage ) i
Landscape | i 2136
O P [CJAllow Split Compounds Wi :l inchles)

iI:IIncIude Calibration Plot

. Fit Graph To Page Height
[wlPrint Table Row Headings [l P B g

Height: |24 inch(es)

Column Format

#| Mame Type Std. Conc RT Area IS Area Response| Primar...| ¢
Hide Column
£ [ Show/Hide Columns... 3

Edit Column Properties...

OK l l Cancel J [ Help J

Pk B e e
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Report Format Options — Sample Summary Report Woaters:

| Calibration Report |  Compounds Report || Samples Repaort ||_ Sample Template Report || Audit Report |
| Stafisics Repot | OverviewRepot | MethodReport | ExperimentReport | PICS Report |
| General I Compound Summary Report | Sample Summary Report | Totals Report |
Enable
Orientation Options
(@) Portrait IDSample perPage
| A
€ iandscape IDA”OW Split Samples

[¥Print Table Row Headings

[ Heading Order...
Column Format
#|Mame Trace RT Area IS Area Response| Primar... 4
&5 i )
[_ oK I [ Cancel J [ Help ]
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Report Format Options — Calibration Report Tabbed Page Woaters

| Statistics Report || Overview Report || Method Report || Experiment Report || PICS Report |
enera | ompound Summa eport | ample Summa eport otals Report '

| General | Compound Summary Repc | Sample Summary Rep Totals Rep
Calibration Report | Compounds Report |  Samples Report |  Sample Template Report | Audit Report |

[+/|Enable
Orientation Options Graph Size
(®) Portrait “Header [T]FitGraph To Page Width
wIShow Residuals
Landscape [ idth: |36 i
O R ¥ Show Respanse Curve Wik :l mcies)

|
lDDisplay RF Calibration By Points

Fit Graph To Page Height
[IShow QC Points [l P g g

Height [24 inch(es)

| ok || cancel || Hep |
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Report Format Options — Compounds Report Woaters:

| Statistics Report || Overview Report || Method Report || Experiment Report || PICS Report |
| enera ' ompound Summary Report I ample Summary Report otals Report '
| G | l €& ds Rept || Sample Summary Rey Tatals R
alibration Report ompounds Repo amples Report ample Template Report udit Report
Calibration R C ds Report 5 les R | 8 leT late R Audit R |
Enable
Orientation Options Graph Size
(@) Portrait :Include Summary [IFitGraph To Page Widih
) Landscape iF’rlnt Table Row Headings Min  Width: ‘2_4 inch({es)

[¥Stack Confirmatory lons in Graphs

i iect Fit Graph To Page Height
L Chromatogram Properties... ] [[MNormalize to Reference Injection ] p i a g
Min Height 17 inch(es)
[ Heading Order... J
[ ]Fit Graphs To Page
[ ]selected Compounds
Column Format
#|Mame Type Std. Conc RT Area IS Area Response| Primar.. c
&5 i )
[ OK ] [ Cancel J [ Help ]
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Report Format Options — Samples Report Tabbed Page

©2025 Waters Corporation

Enable
Orientation
(@) Portrait
(O Landscape

[ Chromatogram Properties... ]

Options

| Statistics Report || Overview Report || Method Report || Experiment Report || PICS Report
! General I Compound Summary Report | Sample Summary Report | Totals Report
| Calibration Repot |  Compounds Report | Samples Report | Sample Template Report | AuditReport

Graph Size

IDSample per Page

[JAllow Split Samples

ilnclude Summary

[¥iPrint Table Row Headings
WIStack Confirmatary lons in Graphs

[ ]Fit Graph To Page Width

Min  Width: |24 inch(es)

[ ]Fit Graph To Page Height

Min Height [17 inch(es)

[ Heading Order...
[ ]FitGraphs To Page
[ ]Selected Compaounds
Column Format
#|Mame Trace RT Area IS Area Response| Primar... 4
5 | 5
[ OK ] [ Cancel ] [ Help

Woaters:




Report Format Options — Audit Report Tabbed Page Woaters:

Report Format Options R|
| StatisticsRepot |  OverviewReport | MethodReport | ExperimentRepot |  PICSReport |
! General |! Compound Summary Report || Sample Summary Report || Totals Report '
| CalibrationRepot | Compounds Repot | SamplesReport | Sample Template Repot |  AuditReport

Enable

Orientation

(@) Portrait
()Landscape

Column Format
Date / Time Event Signed Details
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Report Format Options — Statistics Report Tabbed Page Woaters:

| General ||_ Compound Summary Report || Sample Summary Report || Totals Report |
| Calibration Report | ~ Compaunds Report l ~ Samples Report || Sample Template Report. |I Audit Report |
Statistics Repart | Overview Report I Method Report I Experiment Report l PICS Report |
Enable
Orientation
(@) Portrait
() Landscape

Compound Column Format
Compound Mo. of Samples Mean Std Dev. RS0 Abs_ Bias

Sample Column Format
Sample ID Sample Name
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Report Format Options — Totals Report Tabbed Page Woaters

Report Format Options N|
| Calibration Report || Compounds Report || Samples Report ||_ Sample Template Report || Audit Report |
! Statistics Report | Overview Report I Method Report | Experiment Report | PICS Report |
| General | Compound Summary Report | Sample Summary Report | Totals Repart
Enable
Orientation Options
(®) Partrait [1Sample perPage
| :
O iandscape IDAIIOW Split Tables

l Heading Order...

Column Format

#|Mame Trace RT Area IS Area Response| Primar... i
3 i 2
[ OK } [ Cancel J [ Help J
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Report Format Options — Overview Report

Totals Report |

| General || Compound Summary Report || Sample Summary Report ||

| Calibration Report || Compounds Report | Samples Report || Sample Template Report || Audit Report |
| Statistics Report | Overview Repart |_ Method Report | Experiment Report | PICS Report |
Enable
Orientation Options Decimal Places
(@) Portrait EDF’rintAnaIy‘tes Only Mo. Decimal Places |3 ~
€ iandscape II]F’rintCompound Advice Flags
P [C]Only Print Failed Peak Advice
Columns
() Compounds
(@) Samples
[ OK I [ Cancel J [ Help J
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Report Format Options — Sample Template Report Woaters:

Report Format Options

| X

| Statistics Report || Overview Report || Method Report || Experiment Report || PICS Report

! General |! Compound Summary Report || Sample Summary Report | Totals Report

| Calibration Report |  Compounds Report || Samples Report | Sample Template Report l__..-ﬁ_.ﬁﬁﬁé-port |

[¥|Enable Template SampleTemplatedxd O
Orientation
Page : > Add Deleta
(@ Portrait
Compound Alias Position StatRT EndRT  Plots | Plot Type
() Landscape

l Chromatogram Properties...
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Report Format Options — Method Report Waters

| General ||_ Compound Summary Report || Sample Summary Report || Totals Report |
| Calibration Report || Compounds Report !g Samples Report | Sample Template Report || Audit Report |
| Statistics Report l Overview Report | Method Report | Experiment Report | PICS Report |
Enable
Onentation
(@) Portrait
() Landscape

Column Format
Calibration Ref Compound Response Type Response Uses Polynomial Type Calibration Origin

[ oK } [ Cancel J [ Help J
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Report Format Options — Experiment Report Waters:

| General | Compound Summary Report l Sample Summary Report | Totals Report |
| Calibration Report || Compounds Report | ~ Samples Report || __Sample Template Report || Audit Report |
Statistics Report Overview Report ' Method Report Experiment Report PICS Report |
I
[v| Enable
Orientation Print Only
(@) Portrait () Print Full Record For All Samples
O (") Print Full Record For First Sample Only
(") Print Selection For All Samples
() Print Selection For First Sample Only
(@) Print Full Record For First Sample And Selection For Rest
Qptions
s nr Fiakis [ 1Pump [ |Header
[ ]Autosampler [ ] Calibration
[ | Detector(s) [ Mms
[]GC [ |Function
[ OK l l Cancel ] [ Help ]
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Report Format Options — Experiment Report Waters

Report Format Options ﬁ|
| General | Compound Summary Report | Sample Summary Report | Totals Report |
| Calibration Report || Compounds Report | ~ Samples Repaort || Sample Template Repot | Audit ReportJ
| Statistics Report | Overview Report I Method Report | Experiment Report | PICS Report
Enable
Orientation Options Graph Size
(@) Portrait [MCompound/Sample Per Page [|Fit Graph To Page Width

() Landscape Width: ‘3.5 inchies)

[ |Fit Graph To Page Height

Height |24 inch(es)

Report [ Spectrum Properties... ]

(@) Compounds

() Samples
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Print Preview
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TargetLynx - untitled *
58 Edit View Display Processing Winc
a0 |

Qpen...
Close

Save Ctri+5

Apply Layout...
Save Layout As...

Import Quan Data...
Export *

Print... Ctri+P

Print Setiin

Waters

=xtPage Pre [ Zoom In ][ Zoom Qut H Close

]

Quantify Compound Summary Report MassLynx 4.1 SCN 686

Dataset: Untitled
Last Altered:  Thursday, April 09, 2009 13:31:44 Eastern Daylight Time
Frinted: Thursday, April 09, 2009 12:42:08 Eastern Daylight Time

Fage 1 of 1

Method: C:\MassLynx\drugmixture.PRO\WethDB\Qmeth1.mdb 09 Apr 2009 10:11: 51
Calibration: 09 Apr 2009 13:31:44

Compound name: AlprazolamD5
Response Factor: 24572

RRF SD: 488.49, Relative SC: 1.98791
Response type: External Std, Area
Curve type: RF

#Mame Tyoe Std: Gonc RT Ares IS Area Resporse Frimany. . Conc e
1 1171208 _Mlpraz_Q.. Standerd 11000 181 26473430 25433437 oo 10 25
z 2171208 Alpraz_O.. Standard 1000 181 2401928 24881528 bo 10 0.4
2 2 171208_Alprez_Q., Standsrd 1000 181 24844273 24844279 oo 10 03
4 4171208_Alpra=_Q.., Standard 1000 181 24818268 24818288 bb 10 03
= £ 171208_Alprsz_Q., Standard 11000 181 24678538 4672538 &b 10 0.4
& £ 171208_Alpraz_Q.., Standard 1000 181 23908697 nWwEEN b 10 28
7 7 171208_Alpraz_Q.., Standard 1,000 181 24056088 24058088 bb 10 -2
Compound name: Alprazolam
Correlation coefficient r = 0.999936, r2 = 0999871
Calibration curve: 0.540893 * x +-0.00054695
Response type: Internal Std ( Ref 1 ), Area® (1S Conc. /1S Area )
Curve type: Linear, Origin: Exclude, W eighting: 1/x, Axis trans: Mone

& Name Type Std. ' Conc. RT Arsa IS Ares Resporse Frimary.. ngiml  %eDey|
1 1171208_Mpraz_0.. Standerd 0010 183 141.832 25473430 0008 b 04 123
2 2 171208_Alpraz_Q... Standard 0050 182 618029 24061828 0025 b 00 56
3 3 171205_Alpraz_Q., Standsrd 0100 182 1299074 24844273 0053 tb a4 -15
4 4171208_Alpraz_Q.. Standard 0.500 182 BIF4I05 24818298 0258 e 05 41
& 5171208 Alpraz_C.. Standard 1000 182 12570400  2467E535 05X e 10 27
] € 171208_Alpraz_Q.. Standard 51000 182 64834422 23908657 2714 b 50 0.4
7 7 171208_Alpre=_Q... Standard 10000 182 1208288058 24058082 54X  bb 10.0 0.7




Saving the Layout

©20

TargetLynx - untitled *

Display Processing Window Help

Ctri+0

Ctrl+5

Apply Layout...
Save Layout As...

Import Quan Data...
Export 3

Print... Cirl+P
Print Preview
Print Setup...
Print Current Chromatogram Ctri+A

Report Format...

Properties...

Exit

4;» h‘;t’ - J{ s

=A==l

Std. Conc RT Area IS Area Response
0.010 162 141832 25423 432 0.006
0.050 1.62 616.029 24661.928 0.025
0.100 1.62 1299.074 24644 279 0.0583
0.500 1.62 6374225 24618268 0.259
1.000 162 12970.400 24678539 0.526
5.000 1.62 64934 422 23928.657 2714
10.000 1.82( 130528.805 24056.088 5426
. 435 2libracic U9 AD U
MRM of 2 channels ES+ ficompound name; Alprazolam
3002 = 281 QiCorrelation coefficient. r = 0.999936,
3.715e+004 PiCalibration curve: 0.540893 *x +-0.(
Response type: Internal Std [ Fef 1)
Curve type: Linear, Origin: Exclude, \
.62;141.83,7033 " 1003
o 3.29 3 3
T e min i @
o 0.0 &
: %
MRM of 2 channels ES+! st i L oy
314.2 = 286.1; ' ' '
1.32Ee+DDE§
o

Woaters:



Saving Results

TargetLynx - untitled *

= -8 Edit View Display Processing Window Help

Apply Layout...
Save Layout As...

Import Quan Data...
Export *

©2025 Waters Corporation

Savein: | |22 drugmixture PRQ

v‘ O3 2 fr

(ACQUDB
) CurveDB
I)Data
IMethDB
=) PeakDB

[C)5ampleDB
File name: !alprazolam_ﬂ4{]9'| | [ Save ]
Save as type: |Targeﬂ_ynx Files (*.gld) bt | [ Cancel

S




More on TargetLynx Quantification Waters:

= Printing Reports (File, Print Report). 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 file for later use.

= The TargetLynx 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 point in a Calibration Curve and select ‘Exclude
Point’).

= Reprocessing samples after editing the TargetLynx method (Process, Calculate)

©2025 Waters Corporation
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Saving Results Waters:

= 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

©2025 Waters Corporation
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Titles Are Initial Capitalization Style, Blue Font, 20 Point Size Waters:

= Bullets are Arial font, 18 point, and black
= This slide master is called “Title and Content”
= |t does not have a subtitle

©2025 Waters Corporation
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Titles Are Initial Capitalization Style, Blue Font, 20 Point Size Waters:

Subtitle: Font is Arial, 16 point and text color is gray

= Bullets are Arial font, 18 point, and text color is black
= This slide master is called “Title, Sub, and Content”

= Click to edit Master text styles

— Second level

o Third level
* Fourth level
* Fifth level

©2025 Waters Corporation
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Two Column Master Slide/Two Line Header Slide: Woaters®
Titles Are Initial Capitalization Style, Blue Font, 20 Point Size

= Bullets are Arial font, 18 point, and text = Second column starts here

color is black = And so on

= This slide master is called
“Two Content”

= |t does not have a subtitle

= Click to edit Master text styles

— Second level

o Third level
* Fourth level
* Fifth level

©2025 Waters Corporation
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Woaters:

Chapter Eight

Xevo TQ-S micro Maintenance
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System Maintenance

= \What to use and not to use with MS detector
= Good practices
= Troubleshooting

= Source Maintenance

— Cleaning the Sample Cone and Cone Gas Cone
— Cleaning the Source and lon Block

= Probe Maintenance
— Replacing the ESI Probe Stainless Steel Capillary

©2025 Waters Corporation
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What to use with MS detector Waters:

= List of compatible acids, bases and organic solvent
— Acids: Formic, acetic, trifluoroacetic acid (caution)
— Base: Ammonium hydroxide
— Organic: Methanol, Acetonitrile, Propan-2-ol, Acetone

= Preferred/compatible buffer salts
- Formates, Acetates, Carbonates
— Keep below 10mM

= lon pairing reagent can be used but risk prolonged ion suppression
- TFA, DFA, HFIP can be used

— Must no use sulfonate salts

©2025 Waters Corporation
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What not to use with MS detector aters:

= Must not use non-volatile salts
— Phosphates, nitrates

= Must remove as much detergents as possible from sample
- SDS, PEG, TWEEN, Triton etc
— Will result in ion suppression and persistent peak in chromatogram

= Chlorinated solvents, non-volatile organics and those not listed as usable in
previous slide

= Strong acids and bases
= MS cleaning solution

= Concentrated buffered mobile phase
— With the exception of HILIC, consult Waters before using
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Good practices with MS Waters®

= Use clean solvents and fresh mobile phases
— Prepare daily
— Wash bottle thoroughly
— Discard mobile phase if appears cloudy or particulates seen floating

= Respect the MS max capillary voltages
— Positive 3.5kV, Negative 2.5 kV
— Always start low and go higher for better signal intensity

= Inject samples previously cleaned up or treated
— Dilute and shoot will contaminate your MS faster than you would expect
— Unfiltered samples will clog your LC system and column
- Incompatible solvents will cause LC relevant issues

= Make use of timed events, diverting LC flow to waste in between analyte detection
window

©2025 Waters Corporation




Factors Affecting Performance Waters

Matrix

[ Analyte type - )
! Buffers | RunT []
\r] o e Analyses Number ]

Sample
Concentration

Instrument
High Level of
Performance

Instrument
Low Level of Performance

1

Checking
Tests

\( Routine ]
e Maintenance

{ Methods Optimisation ]
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Checking the Instrument Performance Waters®
= Why - In order to insure optimal performance of your system.

= How - By injecting a test compound to check the parameters of your API/MS system

= Types of crucial parameters

Mass position: Mass Calibration

Resolution: Quad.

Sensitivity: lon source
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Corrective Actions WCI’rerS“‘

= Poor sensitivity

— Main Cause : Dirty (polluted) optics (source)
o Solution : Source and optics cleaning

= |[naccurate mass position

— Main cause : Inadequate operating mass range or bad choice of calibration ions
o Solution : Mass scale calibration

— Do not attempt calibration unless you know how or engineer recommended it

©2025 Waters Corporation
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Cleaning the Source Components Waters:

= When there is a noticeable drop in signal intensity that is not due to the sample or
LC components of the system, clean the sample cone and the cone gas cone.

= The source block incorporates an isolation valve that lets you service the sample
cone without venting the system.

= |f cleaning the sample cone and cone gas cone fails to increase signal sensitivity,
also clean the ion guide and ion block.

= The illustrated maintenance procedure can be found in the Xevo TQ-S micro
operator’s guide.

©2025 Waters Corporation




" 9 g

Hints and tips for sample cone cleaning Waters®

= There is no special cleaning required for the cone.

= 50:50 MeOH:Water 10% formic sonicate for 30 minutes then sonicate

= Discard and rinse then fill with water, sonicate for a couple of minutes

= Discard and cover with methanol sonicate for a couple of minutes

= Blow the methanol off with clean air or nitrogen ensuring no solvent staining

lts not
uncommon
NB — Later work has demonstrated .
that in some instances cleaning inside tO get a bIaS
the cone is difficult using formic acid .
and 10% Nitric acid has been used as IN the
an alternative IOcation Of

build-up

©2025 Waters Corporation



SN/ R — e
/ B3N \‘. / Y e i

Woaters:

Replacing the Tool Free ESI Probe

= The stainless steel capillary should be replaced when:

— There is a noticeable drop in signal intensity or
— Lack of signal accompanied by an increase in backpressure, not related to the LC

components of the system.
= The illustrated maintenance procedure can be found in the Xevo TQ-S micro

operator’s guide.
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Xevo TQ-S micro: Troubleshooting Waters:

= Source Drawings
— No signal in the Tune Page
— Basic Troubleshooting: Fluidics and MS default parameters
— Advanced Troubleshooting: The Diagnostic Page

= Miscellaneous Analytical Related Problems
— Poor Sensitivity
— Poor Resolution
— Unstable Signal

= Miscellaneous Instrument Hardware Related Problems
— Poor Vacuum
- Heating Issues
— Unstable Gas Flow and related issues (Nitrogen)
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Xevo TQ-S Micro Basic Troubleshooting Guide: No lons Woaters®

~ )

Tee Piece
1 2 3 4 7 8 o>
_ —» > > -

L/ 3
Column 5 5
HPLC UV Detector v y ESI Probe
Optional

= Basic Control of the Fluidics
— Check that the isolation valve is open on the source
— Check all connections (from 1 to 8), check the UV flow cell

— Disconnect at a specific location to see if there is a liquid
coming out

— Change any suspect parts of tubing or/and damaged nuts

— Check to see if liquid is coming out at the tip of the ESI
capillary
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Xevo TQ-S Micro Basic Troubleshooting Guide: No lons
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No lons
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after these steps, proceed to the
next troubleshooting page.
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Check the Capillary,
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Xevo TQ-S Micro Basic Troubleshooting Guide: No lons Fluidics

No lons

OO/

Wate

\ 4

If you still do not see any ions
after these steps, proceed to the
next troubleshooting page
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Miscellaneous Analytical Related Problems Waters

= Poor sensitivity
— Dirty Source
o Clean the Sample Cone and eventually the lon Block

— Leak located at the ESI/APCI connection (sample lost)
o Fix the leak

— Resolution too high

= Poor Resolution (poor peak shape)
— Resolution settings too low and/or ion energy too high
o Dirty optics
o Clean source ion guide and collision cell
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Instrument Hardware Related Problems Woaters®
= Poor Vacuum
— Leak between the rough pump and the MS
o Check the vacuum hose connections at the back of the MS and at the top of the pump

— Leak located in the source area
o Occurs most of the time when the source has been replaced after a cleaning procedure
o Dismantle the source and carefully check that all O-rings are well fitted
o Leak at lon Block Plug
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Instrument Hardware Related Problems Wo’rers*”

= Poor Vacuum (cont’)

— Poor efficiency of the primary pump
o Ballast pump for 1 hour, change the oil if necessary

— Turbo speed too slow
o Occurs when there is a leak located at the source or in between the MS and the rough pump

 Turbo Speeds -

Turbo Speed (2] [100 |

Always between 97 and 100%
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Instrument Hardware Related Problems Wo’rers*”

= Unstable Gas Flow

— No gas flow or very low flow into the MS
o Leak located on the tubing between the gas delivering system and the MS nitrogen inlet

o The gas regulators utilized in the Xevo TQ-S micro require at least 7 bars/100 psi to work correctly and
accurately deliver stable gas flow rates. Check the pressure on the gas cylinder.

o If you use a gas generator, check that the air compressor delivers the requested flow to the generator
— Excessive nitrogen consumption

o Check for leaks the entire gas line

o Check if the nebulization and desolvation gas inlets on the source have not been reversed
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Summary aters’

= Routine maintenance is required to keep the instrument working properly and
acquiring quality data.

= Frequency of source cleaning will be due to numerous factors, including mobile
phase composition, sample type, and number of injections.

= Clean the source when proper resolution and signal intensity cannot be achieved for
a known reference compound.

= Visit hitps://support.waters.com/ for learning more about errors seen on instrument
or MassLynx

= Read Overview and Maintenance Guide
https://www.waters.com/webassets/cms/support/docs/715004599v04 .pdf
for more detailed information on the MS system

= Comprehensive guides
https://www.waters.com/nextgen/hk/en/education/primers.html
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