Woaters:

Tat'ana HaleSova
VIZE 2025
Hotel Hermitage, Praha



Novinky na poli MS

Waters:

Cilena analyza (targeted, QQQ, MRM)
Xevo TQ Absolute XR
= Kvantifikace znamych latek pfi ultra nizkych koncentracich
= Rutinni analyzy — plnéni legislativnich povinnosti

= Analyza — mikropolutanty, rezidua, forenzni analyza, cilena

omika

citlivost, robustnost (rutinni provoz)

multirezidualni analyzy (100vky latek v nastfiku)

=

HeVO

TQ ABSOLUTE

R
v =
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Necilena a suspect analyza (untargeted, HRMS)
Xevo MRT
= |dentifikace latek, objev novych latek a metabolitl
= Vysokeé rozliSeni — moznost rozliSit izobarické interference

= Analyza — metabolomika, lipidomika, forenzni screening, screening

emergentnich polutant(l, farmakokinetika a studium metabolismu lé&iv
- vyzkumné a screeningové aplikace

- moznost vracet se k datiim




A=
Novinka Waters Xevo TQ Family ~CUO  Waters:

TQ ABSOLUTE XR
HEVO ~@VO ~EVO ~EVO

TQ ABSOLUTE

TQ-S cronos TQ-S micro TQ-XS

i

waters connect

©-

Vysoka uroven — maximalni citlivost a flexibilita a

Rutinni troven - dostupny, spolehlivy vykon Stredni aroven - citlivy, flexibilni a kompatibilni
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NSRS
Srovnani citlivosti — Waters Xevo TQ Family Waters:

srovnani S/N - nastfik 1 pg

7000000
6000000 , v . ‘v

Novy vysokonapétovy fotonasobic
5000000 Nova iontova optika - StepWave XS
4000000

Nova iontova optika — StepWave XR
3000000
2000000

Polarni pesticidy (ESI -)
1000000 I l = Xevo TQ Absolute vykazuje 4x az 19x lepSi odezvu nez Xevo TQ-XS pro fadu polarnich pesticidi
0 L . - N
Xevo TQ cronos Xevo TQ-S micro  Xevo TQ-XS Xevo TQ Xevo TQ
Absolute Absolute XR

20

BES|+ reserpin  MESI- chloramphenicol

@

Relative response
s

MRM transition = 110-81 110-79 110-63 168-150 168-63 180-95 180-85 180-63 8179 81.63 10G-81 109-63 125-95 125.79 145.107143-107151-133151-107 151-63 152-110 152-63 222136 222-59

Compound = AMPA phonic Acid Fosetyl Al HEPA Ethephon MPPA M-acety-AMPA  N-acetyl-
Glufonisate

mTQ-XS mXevo TQ Absolute

©2025 Waters Corporation 4



Xevo TQ Absolute XR

= navazuje na Xevo TQ Absolute

= XR = eXtreme Robustness
" nova generace iontové optiky StepWave ™ XR
= vhodny pro komplexni vzorky

v v s

= eliminace iontd s vy$Si hmotnosti (matrice)

= 50% nizsi produkce tepla, spotfeba N, el. energie

= rozméry: 43,0 cm (S) x 79,0 cm (V) x 96,0 cm (H)

= Software — MassLynx, waters_connect

©2025 Waters Corporation
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TQ ABSOLUTE XR

Waters:

[«

c ACT.

The Environmental
Impact Factor Label

&

EU

Waters Xevo TQ Absolute Triple

Quadrupole Mass Spectrometer
Wexford, Ireland
SKU 176005117

Environmental Impact Scale

‘1 Decreasing Environmental Impact 10
Manufacturing
Manufacturing Impact Reduction 1.0
Renewable Energy Use Yes
Responsible Chemical Management 1.0
Shipping Impact 1.0
Product Content 5.0
Packaging Content 5.0
User Impact
Energy Consumption (kWh/day) 19.3
Water Consumption (liters/day) N/A
Product Lifetime 3.0
End of Life
Packaging 5.3
Product 6
tion
Innovative Practices -1.0
Environmental Impact Factor: 46.1
Label Valid Through: December 2025
“
A act.mygreenlab.org

C
7]
m
B
=




Parametry Xevo TQ Absolute XR

Mass range

Scan speed

Rozliseni

Linearni dynamicky rozsah
lontové zdroje

ESCi mode switching time
Polarity switching time

Typy skenu

Dwell time
MRM acquisition rate

Software

©2025 Waters Corporation

2 — 2050 m/z (PFAS m/z 19)

20 000 Da/s

10 scan/s (m/z 2 -2050)
20 scan/s (m/z 50 -1000)
40 scan/s (m/z 50 - 500)

0.5 Da, 0.7 Da, 1.0 Da

az 6 rada

ESCi, UniSpray, nanoFlow, ASAP, APGC, DESI XS
20 ms ESI/APCI

4 ms +/-mod

Full scan, SIR, MRM, Produkt, Precursor ion scan,
RADAR

min. 1 ms MRM; min. 1 ms inter-channel delay
max. 500 MRM/sec

MassLynx, waters_connect

s

ssLynx’

Z-SPRAY™

Probe temperature Capillary

voltage

Cone voltage

L_# o

® ionicspecies At
e ]| ) - v" Niz8i kontaminace :
v &7 UK J
vacuum from pump Lepsi robustnost oe ®
) °
UniSpray
Xevo TQ Absolute XR
:‘ ) —
TQ ABSOLUTE
ANALYTE
SPR AER  FUTER  COLLSONCEL
4 - a ~ CONVERSION
DYNODE

s {7 |
ISOLATION / ‘ mnr———-—]unmnlrlm[

S5 ¢ 7}_%" (L Hm"lllH"HH IH”[HHIHIH

| M

QUADRUPOLE QUADRUPOLE
\ \ (MsS1) i (MS2)

SINGLE TURBO WITH SPLITFLOW

HIGH GAIN/LOW NOISE
DETECTOR

PHOSPHOR
PHOTOMULTIPLIER

ZSpray™
ION SOURCE

<@~ waters_connect




Xevo TQ Absolute XR - StepWave XR Woaters:

Resolving section ‘ "
elementy maji Stérbiny, které umoznuji odstranit ionty s . ~
vysokou hmotnosti Uplné z drahy iontu

nezadouci ionty jsou filtrovany

* * Stérbinami ven z dréhy

Non-resolving entrance Non-resolving cooling
umoznuje efektivni zachyceni iontd umoznuje soustiedit ionty zpét do
ze zdroje stfedu iontové drahy a ucinné

postupuji dal do analyzatoru

Cil: eliminace kontaminace kvadrupdlu

Prakticky dopad: méné Sumu, delSi dobu bez ztraty citlivost a nutnosti Cisténi

©2025 Waters Corporation



Xevo TQ Absolute XR - StepWave XR

oy

4" Non-resolving mode

'] | ‘ | | \ |

= N 1!'1: hdj." " "“"“«'. ‘ ,-.‘.-\\.,.. " PV R | "R R .4"“" LUl v___.'~ b, \ ’; o I P %
2025400 2/ T % AR50 B 5.00e+8
= ‘[” 4.00e+8 -
i | |1l ’ 4-' Resolving mode | 5 >%**7
(Ll
——— i e = = = = = 1.00e+8

—

 STAR=2
Waters:

Rusivé vlivy - eliminace
Fosfolipidy
Peptidy

Sacharidy

PEG

Citlivost dlouhodobé zachovana

T
3115
Observed m/z

T T
309.5 3105

High mass cut off

6x robustnéjsi, delsi provozuschopnost a méné preruseni

S/N > 1,6x oproti Xevo TQ Absolute

1 T
3125 313.5

kvali adrzbé

©2025 Waters Corporation 8



Stanoveni PFAS ve vodach

Primy nastiik vzorku, ESI-

Objem nastfiku 10 pl

Mensi zatizeni stroje matrici — Xevo TQ Absolute XR

Matrice (Cista voda, odpadni voda)

Linearita 0,5 — 250 ng/L

Preciznost (10 inj.,10 ng/L) RSD < 10%

Legislativa: DW suma 20 PFAS 0,1 ug/L, total PFAS 0,5 ng/L

GW suma 24 PFAS 4,4 ng/L (PFOA ekvivalent)

Wastewater = Drinking water | Ground water | Surface water

PFHxXA 17.4 4.6 3.8 | 3.8
PFHpA | 44 ' 2.0 ’ 2.0 ‘ 2.2
PFOA | 162 | 4.4 ’ 2.8 \ 4.3
PFNA | 25 | <o | & | .
PFDA | 1.6 | = [ = [ =
PFBS 2.6 ’ 1.9 ’ 1.5 | <LLoQ
PFHXS | 1.2 | <LLoq | = | <LLoq
PFOS | 1.8 | - | - | 1.0
FBSA <LLOQ <LLOQ - | <LLOQ
FOSA | <LLOQ | = ' = =
NMeFOSAA | 2.7 ' = ' = \' -

Compound

Method
detection limit
\na/L)

Waters:

Suma 50,1 ng/L 12,9 ng/L 10,1 — 4,2 ng/L(RPF) 11,3 ng/L

©2025 Waters Corporation

PFBA | 21.9 PFNS 1.3 LOD
PFPeA 77 PFDS 11 32 |a'tek v, metodé
PRHXA g PFUNDS 17
PFHpA 08 PFDoDS 10 LOD pro vétsinu Il.
PFOA 1.2 PFTIDS 15 =
PFNA 1.2 GenX 11
PFDA 1.5 ADONA 0.9 1 ng/L
PFUNDA 2.0 9CI-PF3ONS | 1.0
PFDoDA 1.5 11CI-PF30UdS 1.5
PETriDA 14 42 FTS 1.4
LEGISLATIVA - VODA
PITNA VODA POVRCHOVA PODZEMNI VODA
(0,1 pgll) VODA (4,4 ng/l) RPF - PFOA ekvivalent
PFBA PFBS PFOS PFBA 0.05 PFBS 0.001
PFPeA PFPeS PFPeA 0.03 PFPeS 0.3
PFHxA PFHxS PFHxA 0.01 PFHXS 0.6
PFHpA PFHpS PFHpA 0.5 PFHpS 1.3
PFOA PFOS PFOA 1 PFOS 2
PFNA PFNS PFNA 10 PFDS 2
PFDA PFDS PFDA 7
PFURDA PFUNDS PFDoDA 3 6:2 FTOH 0.02
PFDoDA PFDoDS PFUNDA 4 8:2 FTOH 0.04
PFTIDA PFTIDS PFTIDA 1.65 Gen X 0.06
PFTeDA 0.3 ADONA 0.03
PFHXDA 0.02 C604 0.06
PFODA 0.02

3.6 ng/L




PFAS - lepSi citlivost s pouzitim Uni
Zvysena ionizace a ucCinnéjsi desolvatace

B Zvyseni S/N

Spray

B ZvySeni signalu

500%
400%
é
E 300%
£
5
&
200%
0%
Q(,pg;oo&’ & Géj- 6” Q\‘J 4\ Nyi\ @:.}' Q~1‘ Q‘c‘b:&t:q?‘ QQ‘*qukovq&vq@th@;O@z\ Q& '«f’a *<"$ ¥ \:"0;7 & (‘Qﬁ
&K " AN
& o
'\\
Ethers Precursors Carboxylates Sulfonates

UniSpray poskytuje minimalné 3x lepSi signal

a minimalné 2x vyssi S/N

Intensity

Intensity

Intensity

_—uw_—es | Waters’
4.0e+5
ADONA
1 9CI-PF30ONS
2.0e+5 Genx
11CL PF30UdS
1.0e+5
4.5 55
Retention T|me (mm)
Z h
3.0e+5 FBSA % g
FHxSA S 8 N
2.0e+5] n o ; FOSA
a 3
m -
1.00+5 4:2 FTS 6 2FTS
A
4.0 4.5 .0 7.0 7.5
Retention Time (min)
8.00e+6]
PFOA
6.00e+6|
4.00e+6 PENA
2.00e+6| k
5.7 59 6.0 61 6.2 63 64

Retention Time (min)

©2025 Waters Corporation



Stanoveni steroidnich hormont ve vodach Woaters

Pitna voda vyhlaska ¢. 252/2004 Sb. - 17p-estradiol LOQ 1 ng/L
Smérnice 2013/39/EU pro povrchové vody (Watch list) LOQ 0,4 ng/L

e i Parameter LOR (XTQA)  LOR (piivodni)
17a-ESTRADIOL 1.0 ng/L 1.0 ng/L
17B-ESTRADIOL 0.4 ng/L 0.8 ng/L

. 17a-ETHINYLESTRADIOL 0.8 ng/L 0.8 ng/L
w ESTRON 0.4 ng/L 1.0 ng/L
ESTRIOL 1.0 ng/L .
e M EQUILIN 0.8 ng/L 0.8 ng/L

UPLC I-Class
Xevo TQ Absolute

pfevod metody na Xevo TQ Absolute

dosahnout nizSich LOQ

snizeni objemu vzorku na analyzu (SPE Oasis® HLB) 250 ml — 100 ml)
zkratit ¢as analyzy (15 min. — 11 min.)

snizeni spotfeby organickych rozpoustédel, dusiku a energie

SN0

©2025 Waters Corporation 11




Analyza bisfenolu OTerSW

*  Smérnice EU 2020/2184 o pitné vodé; Bisfenol A (BPA): 2,5 ug/l

CH3
* 3 vzorky pitné kohoutkové vody + 1 balena voda, spike 5ng/L = . . Lo

CH3

* BPA - nejlépe prozkoumany, prokazané endokrinni uginky, vyvojova toxicita (50 ng/L — 50x pod leg. limitem)

*  BPB - pravdépodobné siln&j$i estrogeni aktivita nez BPA, malo dat HO@PEQOH

- BP uginnéjsi xenoestrogen nez BPA, ma vyssi stabilitu v zivotnim prostredi, vy$si odolnost — vy$$i riziko kumulace "CH;

« LOQ pro bisfenoly 0,5 — 5 ng/L; linearita 0,5 -5000 ng/l, RZ 0,9998; RSD < 10% ) S

- LC-MS/MS, ESI-, 50 pl nastfik, MF: methanol:voda (NH,Ac), 7 min. analyza @/ S\@

« SZU: v roce 2016 byly bisfenoly v CR zjistovany v moé&i celkem 395 déti ve véku 5 a 9 let. HO OH

+ bisfenol A byl nalezen v mog&i témé&F vSech déti (97 %) v nejvétsim mnozstvi, bisfenol S byl nalezen u poloviny déti (53 %) (VZ SZU 2016,2019)

Compound Precursor Product

BPS 2494 919

2494 179 s I BPF BPA BPB BPS BPAF
234 1280 ample (nglL) (ng/L) (nglL) (ngiL) (ng/L)
BPA 2272 1330
2272 2111
e e 1 Unspiked n.d. 53.6 n.d. BLOQ n.d.
BPE 18 788 spiked 5.89 57.3 483 5.15 404
199.1 92.9
p— porp o 2 Unspiked n.d. 4.90 n.d. 3.39 BLOQ
spiked 5.04 111 5.01 9.54 4.65
- — = : Unspiked nd. 2.55 0.34 0.263 BLOQ
w51 10 spiked 6.42 5.87 5.08 545 3.86
3351 197.0
3351 2251 4 Unspiked n.d. 4.23 n.d. 0.103 BLOQ
3351 2651 spiked 4.67 7.97 478 519 4.49

©2025 Waters Corporation 12




N-nitroso-ramipril

(2S,3aS,6aS)-1-(N-((S)-1-ethoxy-1-oxo-4-phenylbutan-2-yl)-N-nitroso-L-alanyl)octahydrocyclopenta[ b]pyrrole-2-carboxylic acid
+ Prevod metody pro stanoveni NO-Ramiprilu: UPLC I-Class Plus, Xevo TQ-XS — Xevo TQ Absolute (ESI)

Analyza nitrosaminovych necistot ve farmacii

+ Stejna LC i MS metoda, chemikalie, nastfik 5 pl cgrp 50 pg/ml (50% methanol)

Typic_al Retention Precursor Product Dwell time Cone Collision
Compound tfete"t"?" window (min) (miz) (miz) (s) voltage (V) |energy (eV)
ime (min)
NO-Ramipril 5.1 3.0-7.0 444 .25 2322%2205 8::28 12 ?;
*Xevo S/N (Isomer-l) | Area (Isomer-l) [ Area (Isomer-ll) | Area (sum)
TQ Absolute 75 1973 1338 3311
TQ-XS 7 135 68 203
UPLC I-Class UPLC I-Class
Xevo TQ Absolute Xevo TQ -XS

©2025 Waters Corporation

ZENTIVA
H
N : o
YUY T
,/g o] N o}
AN
O/\OH o
Chromatogramy

=  MRM 444.25 — 223.2 CE (21 eV)
= dva piky — separace rotameru

= rotamery (konformacni izomery) —
liSi se rotaci kolem N-N vazby

stanovuje se jejich suma




Analyza terapeutickych Iéku - TDM .
o ANAl PEUHCEY aters
nalyza vybranych léCivych latek v séru

«  Xevo TQ Absolute with ACQUITY Premier UPLC
« ESI+, 3 plinj.

19: MRM 26411 > 58.09 18V 15V ESi+: O-desmethylvenlafaxine
-

» Pozadavek na linearitu 0,01-1000 ng/ml s e
]
L, . . , § 1ooes | LTicl Acquity UPLC HSS C18, 1.8 pm, 2.1 x 100 mm
* Srovnani ESI*/UniSpray 5
e T sovesr 0O-Desmethylvenlafaxine | |‘,
i\
Compound Precursor Product snens v
cb T ) ]
Sy 108 0 1O it
Citalopram 325.13 109.03 e I
- o= -
261.99 & : ) . Tramadol Acquity Premier HSS T3, 1.8 pm, 2.1 x 100 mm
o O-Desmethylvenlafaxine =
Haloperidol 376.12 122.98 ] N -
S — B B 2 = C = & e =
164.98 ey | @ [——
R TR ——
Memantine 180.20 107.0 -

63.1

Tramadol D3

O-Desmethylvenlafaxine 264.11 58.09

Tramadol L3 ™ =

200eer] | 8
Olazapin 313.0 84.0 |
256.0
Paliperidon 427.14 110.03

Antidepresiva: citalopram, venlafaxin, sertralin

i .  olanzapin, risperidon
206.97 -|
s Desmethyivenjataxine Neurologické lé&ivo: memantin (alzheimer)

Risperidon 411.13 110.01 § Memantine s Kardiovaskularni: telmisartan (krevni tiak)
191.01 1 Paliperidon  Risperidon * Analgetikum: tramadol

Sertraline 306.05 158.87 ‘ Citralopram Haloperidol
274.93 ] ‘ ‘

Telmisartan 515.20 276.03 ‘

Sertraline Telmisartan
/ | Olanzapin
|
|

Tramadol

Ravantion Time min)

©2025 Waters Corporat




Analyza terapeutickych 1&k(i - TDM Waters:

+ Zlep$ena citlivost ESCi ESI+ x UniSpray o] unsere -
£ ot
— UniSpray g T APCI
ESI* : Citalopram 3 ot {
= APGC
Low Polarity High
- v V ESI+ Unispray
SIN SIN
Citalopram 40 81
I Tramadol 25 82
ESI*- :
APGI - Traess Paliperidon 8 39
ESCi ' Haloperidol 6 310
; Memantine 21 42
O-desmethylvenlafaxine 6 10
Olanzapin 9 27
Risperidon 15 49
Paliperidol

Sertraline 5 i
Telmisartan 45 123

UniSpray minimalné 2x vyssi S/N (3x, 5x, 50x)

©2025 Waters Corporation




Waters TOF: QTOF — Xevo MRT Waters

> 40 000 FWHM
TOF 20— 100 000 m/z
Q20-4000 (16 000) m/z
Scan speed 1-30 Hz
Mass accurancy <1 ppm

100 000 FWHM
QTOF 40 - 8000 m/z
Scan speed MS 50Hz

Scan speed MS/MS 100Hz
Mass accurancy < 0,5 ppm

>10 000 FWHM
TOF 50-9000 m/z
Scan speed 1-20 Hz
Mass accurancy <2,5 ppm

BioAccord System Xevo G3 QTof

MRT

ACQUITY RDa Detector it ~CLVO
Increased cone voltage DUAL STAGE L

PVM

REFLECTRON

FOCUSSING

4 REGION
4

QUADRUPOLE  PORE LENS

soukmN

QUADRUPOLE  pDRE LENS
- ot

STEPWANE KON GUDE v
I || wwwwwmmnnnns [ Iﬂll Multi-Reflecting Tof (MRT)
0 ] -“-7"---- I’ J \
L 7 ] _STEP[WAVEXS \
_STEP[WAVEXS KS oo mt?:;m Hlpﬁ;;‘\;n lnugglsgm
[ N
=’ MassLynx

GRIDLESS MIRRORS DETECTOR

<@~ waters_connect | DATA convert mzML
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Hmotnostni spektrometr Xevo MRT — nova technologie Waters

» systém optimalizovan pro efektivni pfenos iontd

* mensi ztraty signalu, lepsi detekce stopovych mnozstvi

Nova kolizni cela PVM (Phase volume manipulator)

. chlejsi pfepinani mezi rznymi koliznimi energiemi *  specidlni iontova optika, ktera ,fidi"Cas
rychiejsi prep y 9 prachodu iontl
+ komprese iontového paprsku - ionty se soustfedi do - umozfiuje dynamicky manipulovat s ionty —
uzsiho svazku napf. vybirat, zrychlovat nebo zpomalovat
jejich prachod
« vice iontd se dostane do analyzatoru, coz zvySuje citlivost

» flexibilila - kombinace rdznych akvizi¢nich
rezimd — vysledkem je jesté vyssi kvalita dat a rychlejsi, spolehlivéjsi analyza

©2025 Waters Corporation 17



Xevo MRT Mass Spectrometer — Enhanced duty cycle (EDC)

2 msecs

Scan Interscan

o IR
S
- ANEEEENEEENENEEENENNENNENNEEER
- AlIEEEEEEEEEEEEEEEEE
| I I N N
1

Xevo MRT

Scan rate (Hz)

0.0 02 0.4 0.6 0.8 1.0
Time (seconds)

14 msecs

Scan Interscan

Xevo G3 QTOF

Scan rate (Hz)

Time (seconds)

Kratsi Interscan

Efektivn&jsi sbér dat

EDC - vylepSeny pracovni cyklus
KZ + PVM - rychlé pfepinani mezi
scany, synchronizované vypousténi
iontd do TOF — zamezeni ztraty
signalu, 1 citlivost

Interscan a duty cycle

e XeV0 MRT e Xevo G3 QTOF

100% 30 Hz, 94%

100Hz, 80%

2 Xevo MRT: vyrazné
E 30Hz, 58% vys$i duty cycle pri
5 50% 3x > rychlosti akvizice
0%
0 20 40 60 80 100

Spectra per second

©2025 Waters Corporation



Scan speed and sensitivity

Série infuzniho méreni Leucine enkephalin 10 — 100 Hz

Interscan and duty cycle

100%
o ——® 100Hz, 80%
5
> 50%
>
a
0%
0 20 40 60 80 100
Spectra per second
55 8 Sample 2 - 1: TOF MS (50-1200) OV ESI+ (BP1) W Sample 2 - 1: TOF MS (50-1200) OV ESI+ (8P}
Y W om Sample 4 - 1: TOF MS (50-1200) OV ESI+ (8PI) @ Sample 5-1: TOF MS (50-1200) OV ESI+ (B8P} 5.82e+7
6.00e+7 4
\ I | || M
Al il A A, )
M m ‘l \ j‘ ‘W 'lf'll u| ““ ||“ h Nlu .l.rl [‘[\'VW 1\,‘ “‘H |l wf A \‘KM “ml' ' ‘ ‘\M”W || I/ ' H“" 10 Hz
> 4.00e+7«‘ l | ‘ ' \“ ‘
_ \ \ L L \a M‘*\q Al “”‘ ﬂu b i \w‘ "“ ‘! \ I’MM i
‘\"‘ w M\ || U \ M i LNJ Wﬂ H L\’fr"” \' 'S» ?f \ [ ‘ yeh r\' N, M‘ 20 Hz
2.00e+7
‘H‘ &1‘ )" rm ':nl‘#'m L’J ' 'h" m’]t' |§ VM’\P”\J rl 30 Hz
| 40 Hz
s 50 Hz
by Mf\“'* 'i"w pov W*”d e w& ch ’WWM’MMW AL r\wm e ax.\,ww" Ll wJumu (100 Hz
0.00e+0 1

0.08 0.10 0.15 020 025 030 035 0.40 045

Retention Time (min)
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Intensity

Intensity

Waters:

1.50e+9:
<4“— 10 Hz @ 99% duty cycle
L ooero || 4—— 100 Hz @ 80% duty cycle
5.00e+8 4
O e O 65 ss0275 | 550285
Observed m/z
Nl = Duty cycle 80% pfi 100 Hz
= Sbér dat pfi vysoké rychlosti
1008421 = RozliSeni nezavislé na
rychlosti skenovani
5 00+s ] = Citlivost - ovlivnéna cca 10%
0.00e+0 i

556.2 550.4 550.8 550.5 557.0 557.2 557.4 5578 557.8 553.0 558.2

Observed m/z




Xevo MRT — skenovaci rezimy Waters

Kombinace cileného a necileného pfistupu - multifunkéni metoda

Acquisition modes Full scan MS, MS/MS, MSE DDA, TofMRM

Targeted MS/MS + Untargeted DIA (MSE)

——
I
I I
— e -
I L]
I I
I —_— [
] I
I I
| _
L
Analysis Time Analysis Time I
L]
Analysis Time
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Xevo MRT - skenovaci rezimy Waters

Citlivost MSE x TOF MRM

Aminokyselina Tyrosin

W Cal 5 - 50: TOF MSMS 352.2 > (50-1200) 25V ESl+ (TIC) W Cal 5-2: TOF MS (50-1200) 6V ESl+ (m/z: 352.11917 - 352.14099) W Cal 5-3: TOF MS (50-1200) 20-45V ESI+ (m/z: 352.12488 - 352.13782)
76446
8.00a+6
TOF MRM 352.2 > 171.10 ‘«,
\
£ |
£ [
£ 400e+6- [ ‘I
[ 11
| | |
. MSFlow CE (6V)
IR
20046 I\I |
Il \|
MSE elevated CE (20-45V) [\
| / '\ ".‘
T T T T “I‘ g b \-__ T T T T
24 26 28 70 32 34 36 78

Retention Time (min)
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Xevo MRT — environmentalni analyza Wi T
Analyza PFAS — identifikace a kvantifikace Sttidani se nizké a vysoké kolizni energie O -I-e rS

Low-energy scan — zachycuje prekurzorové ionty (intakini molekuly)

MSE -~ DIA High-energy scan — viechny lonty generuje
- ziskani fragmentaénich dat pro viechny nalezeng ionty ve vzorku, bez vybén spekira
konkrétnich prekurzord . . Wysledkem jsou dvé paralelni datové sady: prekurzory + fragmenty viech ionta
- umozfiuje diky bohaté ni informaci Fragmenty (high energy) — potvizeni identity
- kvalitativnf | 'Waﬂ‘ﬂa“\'"f analyza Prekurzorové ionty (low energy) — kvantifikace
o FOEL F 5.0 PR 408.5310 o e name: 1-P7AS-2ngrml. Channel name: Low energy  Time 128367 +/- 00038 minutes ! . T s e e [
o7 A zn B asagsof e o e o3 _
o Mass error 0,4 ppm i
g .
7566, Linear ?m Low collision energy i I PR e o i ine I e s y
- # (4eV) 3 ” = = - - = = , = = F” - 3 . =
il PFOS | L= i |
2 58 100 150 200 % 300 350 400 50 500 High Energy Fragments «
z Mgen rame: 11-9FAS-2ng-ml. Channel name: High energly : Time 128367 +/- 00038 minutes Pt 2 gt bt ot gt
H o dnipion . ) P . .
i igh collision energy (rampa 20-45 eV) o W -
o i L o430, afers
2 Teb. \ v
1276 § 16896116 21898841 s
o 4 L E JBEw g d 20081
12 122 124 126 18 3 12 134 18 18 u 100 150 200 E:") 30 %0 %00 s 500 mialie - - - .
o e Ouvervedmas Analysis of Per- and Polyfluoroalkyl
Waters PFAS knihovna: 140 latek [ Fragmentaéni spektrum - ofisk J o [[Rantaniliy - Substances in Groundwater by Direct
EPA knihovna: > 4,000 latek Injection Using the Benchtop Multi-

Component Summary ~

Identifikace a kvantifikace PFAS v jednom pracovnim postupu 4 con

Reflecting Time-of-Flight Xevo™ MRT Mass

T oA dertied amases = 03¢ trometer
T oot o Spectromete
s .| s w _—

e name: 05-994S- Cabbraton companent: PFOS-L [T 9 s " p

Charmtram PROSA LT+ 5.0 POA 4945005 Taumion ¥ & 30000 - 23268 s ‘ s b Hania Khoury-Hollins, Sara Stead, Jayne Kirk, Richard Lock

Weghteg VX 5 ohph dertied 296 1084
100000 A Standard mix noss STD 20 ng/L 1258 C ) R o Pus p— mosce  esss 100 Waters Corporation, United States
2t Kalibraéni kfivka } Fr soowwy eare

§

imtenaty [Ccunts]

! “ 0.01 — 5000 ng/L _— ree— oo Bu
o NWM PN — o

o - enrame v e
136 18 g _— Channel neme: P78A FHI- (50 PoM) 2129753
- - oA
rem name: l-pw-m i
ot s RS P11 50 PR 4989000 K i )// so00ed Abstract
L Se? e
= 100000, Spiked drinking zm vzore s .
s o - The increasing regulatory seruting and scientific i st in per- and palyfluoroalkyl substances (PEAS)
g water 2507 /f'// e driving  shift in analytical workflaws from traditional tandem quadrupale (TQ) methods toward high-resalution
§ 00 P Lot ws o
i | - o Lineami dynamicky rozsah 5-6 fad( - mass spectrometry (HRMS) platforms. While TQl systems are the preferred choice for absolute quantification,
N . e \ o oo they are restricted by the availability of commerci standards and the limited number of compounds that
w2 da T s s 0 EENRE "R TR T u W k0 W W w0 w0 %0 Mo om0 can be identified and quantified within a singhe mathod. In contrast, HRMS enables both absalute quantification
Retertin bme fme] Concentration (ng/]

and nan-targeted s

g (NTS) workflows simultaneously, offering a more holistic understanding of PFAS

profiles in complex envirenmental matrices.

PFOS identifikovan s presnoti hmoty + 0,4 ppm 200

To demanstrate the capabilities of HRMS, the Xewo MRT Mass Spectrometer was evaluated for sensitivity and
SIN =17 (PtP)

dynamic range by direct injection of groundwater samples and standards. 30 PFAS compounds were detected

vzorek=30 ng/L (10 pl objem nastfiku vzorku) SRS SO T e e TR e e
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Xevo MRT — analyza potravin Waters:

: Analyza ¢erného c¢aje - DDA
DDA, negative ekl G aaldiididion I

Taa No3 DDA Mahod 1 2 DDATOF MS {50-1200) 6V ESS @P1)

Identifikace — Natural products
Tea library

< i = = o
i s g Y -
-
2]
- o le s
R ol S n . . il
4 ol ML Bel
it i I il &1
A | Il / °
Ta \ b 1
& el [re—

Analyza Flavonid v Cerném ¢aji - DDA Izomery kaempferolu-3-O-rutinosidu nalezené v ¢erném Caji
Bosros U ot 0 conimmaz X B onk Aol =i e Q@ Spekira DDA odhalujici rozdily mezi 3 izomery v komplexni matrici
0 I e — et e S s \dentifikaci iy .
© 70 Tea Mg DOA M. Guereein 3 Ot . .
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i<as # _0O ) e . miz593.1520 o
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| oo .
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Xevo MRT - klinicka analyza

Clozapine a jeho hlavni metabolity v mikrosomech potkana

Xevo MRT, MSE Clozapine a jeho hlavnich pét metabolitis

Item name: Rat_Clz_GSH-1h-1

Channel name: Clozapine [+H] : (11.8 PPM) 327.1368 Desmethylclozapine

m1)
1e7

Clozapine-N-oxide GSH
(M2)
Clozapine-GSH
(M3)

Intensity [Counts]

Clozapine

56 Desmethylclozaping Clozapine hydroxyl
25¢6
Clozapine N- oxide
(M2)

Bylo identifikovano nékolik izomeru
oxidu clozapinu a konjugatt s
glutationem

24 26

Retention time Iminl

16 18 2 22

28

Waters:

N-Desmethylclozapine (M1)

XIC a spektra pii vysokych a nizkych koliznich energiich.

e e Rt Cz G411

Item name: Rat Ciz GSH- The1
Item description: Rat_Clz_GSH-The 1

Channel name: Low energy - Tine 24832 /- 00480 e
14268

sttt 20
(3 . -
S Low collision energy
et <
. fir
o f\ c I I T
H N L L RAE D R T R R - R AR O S
& 7N N\/J fiem name:Rat Gl G- -1 Charnelname: igh energy : Tine 24832 +/- 0014 minutes
8 ftem description: Rat_Clz_GSH-Th-1
P RH. sz 1
§ g‘-‘* High collision energy
3
26 S
Se7. 27007926
§ . P —— ysim
- 31110613 31612200
. = TON g osus & I e |  a2s 11660
% T T = ™ 3 = T A T LR MR R R R R I R I A

= N-desmethylclozapin byl detekovan v mikrozomech potkana po 1hodinové inkubaci s klozapinem s presnosti méfeni

hmotnosti
Monoisotopickd [M+H]+ 313.12145
Observed [M+H]+ 313.12132

Observed mass ]

o 094 11 Pre—
[ (7 fmande

@i B

L1474 on 04 "

Clozapine-GSH
(M3)

=

—\
N—CH:

4 \'N\J

NH

a o Q
w N"\)J\
HO NH OH

NH, 0

C,sHs4CIN,04S
[M+H]+ 632.2055

Mass Peak Resolution >88k

Met ID — metabolické transformace

Waters®

Metabolomics Workflow using a Xevo™ MRT
Mass Spectrometer

Abstract
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Xevo MRT- toxikologicky screening

LC-MS Conditions
LC/MS methods with ACQUITY UPLC I-Class Plus & Xevo MRT

lonization Mode

ESI Positive ESI Negative

Run time

Mobile Phase A
Mobile Phase B
Acquisition range
MSE conditions

Tof MRM
conditions

Column
Flow rate

Injectionsvol.

15 min gradient elution 7.5 min gradient elution

5mM ammonium formate pH 3.0 Water with 0.001% formic acid

Acetonitrile with 0.1% formic acid Acetonitrile with 0.001% formic acid
m/z 50-1000

Collision energy ramp 10-40 eV

23 MRM transitions for compounds of interest
ACQUITY UPLC® HSS C18 Column
400 pL/min

S5uL

Quantitation Sensitivity: Tof MRM vs. MSe

Ratio of S/N measured between ToF MRM and MSe acquisition @ the same level

500
450 Tof MRM is approximately 9 times more
400
50 sensitive than MSe for targeted quantitative
7 ¥ analysis, although the actual improvement
F 250
@ %0 varies by analyte.
Z 150
100
--------- o
50 I"I Median: 7.9 A
DDm::u(o(n. E= ::!.EW'BEWE
TR ..
BE3TpE pAcEEEIFSEES S ®
SHE LA A £ Bl S L
5 <
g s 3 "
Ratio of S/N = Analyte S/N (Tof MRM) + Analyte SIN (Mse) ;

Amphelamine and oxazepam are excluded, as their S/N in MSe mode is <3

THC-COOH is not

‘The ToF MRM data acquisiion mode

aters:

Quantitation Accuracy: Tof MRM vs. MSe

Measured quantitation deviation (%)* of a wide range of analytes at different concentrations

MSE data acquisition mode

ToF MRM data acquisition mode

ALt Bcua B cus BIcAs EICAs BCAs BEsaca CALlL BICAZ BCAS MGt [ GAS EGiE

40% 40%

0% 1 = 0%

20% L] : r 20% T

10% é | T = ) - H 10% 427 "
1 T - . ) + 5

| - _mE - I R e =

0% [ T -10% i +

-20% ! 1 1 -20%

-30% - -30%

-40% -40%

0% -50%

The Tof MRM method demonstrates greater quantification accuracy compared to MSe.

» Deviation(%) = "SR ngimt. (mira odchylky mezi namérenou a skute¢nou koncentraci)

Expected

Tramadol (25.6-720 ng/mL)

Tof MRM
Analyte ;
{ A A

)8

o
Tramadol R* = 0.9994 Y = 0,019 - 0,167

MSe
AaowBWE -0

Chvomatograms «

Analyta

Posks + vi-

The Tof MRM method demonstrates greater linearity than MSe in the quantitation of tramadol.

within the positive mode

©2025 Wate

Corporat
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HRMS - toxikologicka knihovna

= Amphetamines

= Anaesthetic agents
= Analgesics

= Antiarrhythmics
= Anticonvulsants
= Antiepileptic

= Antimalarial

= Antipsychotics

= Anti-seizure

= Antidepressants
= Antihypertensive

= Benzodiazepines

©2025 Waters Corporation

Vice nez 2000 toxikologicky relevantnich latek
« vice nez 200 analogl fentanylu
+ obsahuje tg, MS/MS fragmenty

« Custom library — Ize upravovat

Cocaine + metabolites
Opioids
Fentanyl/Fentanyl analogues

Novel Psychoactive
Substances

Cathinone's
Hallucinogen’s
Nitazene’s

Synthetic Cannabinoid’s
Pesticides (136)
Piperazines

SSRIs /TCAs

Toxikologicky screening - Identifikace latek — tfi pristupy:

Targeted analysis

analyzuje se presné definovany seznam (prekurzord, fragmentu, tR)

vyhledavani Waters HRMS knihovna (Scientific Libraries — Master library, custom library)

obsahuje experimentalni Udaje méfena spektra, fragmenty, retencni ¢asy, CCS hodnoty

Semi-targeted analysis

analyzuje se Sir§i seznam potencialnich latek, ale nejsou k dispozici experimentalni Gdaje (tR, fragmenty)
k identifikaci vyuziva vyhledavani MOL. files (prekurzory, struktura)

Waters pouziva algoritmy (UNIFI fragment prediction), které umi ,fragmentovat‘molekulu podie chemicky realistickych mist

vygeneruje teoretické fragmenty (in-silico fragments)

CHU Lille Developed

Wiey Library
Marer, Meyer, Hefies, Weber

. Name of the library NPS library N LC-HRMSMS Library of Drugs,
Non-targeted analysis o Pasons, nd Thes letzsones
# of analytes 23713 1483 Over 3200 ‘

vyhledava se vse, co je méfitelné

vyhledavani v knihovnach tfetich stran (NPS, CHU Life, Wiley, NIST, CHemSpider)




High Throughput

Xevo MRT — lipidy

Waters:

EXPERIMENTAL CONDITIONS

SAMPLES
samples
& Healthy cantrol plasma
4 Colon cancer plasma
Colorectal
cancer (CRC) 2 Rectum cancer plasma
human serum NIST SAM 1950 plasma
samples

Study Reference/pooled (QC)

A100x dilution of EQuiSPLASH

LC conditions
LC System Waters ACQUITY™ Pramier
ACQUITY Premier UPLC™CSH™

Column C,,21 x50 mm, 1.7 ym

. o 150048
Ana[yza hp,.du . - [ PRODUCT SOLUTION ]
Z100es
Conventional — 12 min H
= 5.00e47 78942010
1. 2 3. g
00060 S - . . . .
L A A =0 a0 w0 w0 1000 1200 A High-Throughput Lipodomic Workflow Using
2.000+8 ! ! f ! Observed miz
™ | P the Waters Xevo MRT Mass Spectrometer
1.50e+8 086 : '
z = "0 i 4% 450 455 480 465 470 52""’&“5
1.000:8 Setenson Time imin)
é 1" é 100848 TeRgIss
500847 U‘ (di |“ | L. MS1 Mass Error = 0.45 ppm 73341970
I i = 242 92454
000800 —=) 4._.UJ I WSt Resoluton =~80,000 FWHM ooz PEES INTRODUCTION
2 6 10 12 MS2 Resolution = ~60,000 FWHM Observed miz The Xevo™ MRT Mass Spectrometer delivers an unrivaled
Retention Time (min) X .
of per speed, providing high
time-af-flight data independent of spectral
High-throughput — 5 min g The ification of 100, b
PR resolution at scan rates of up to 100 Hz combined with <500
1. 2. 3. ppb mass accuracy enables canfident identification nfanaiytes
L L 500e7y AT at put levels that cohor
. R —T il e e
1:)5 e §‘“‘*"' 0M0ed — 00 600 600 1000 1200 The cutting-edge multi-reflecting ToF technology that
2 Famer] Observed miz Waters™ Corparation pioneered in the SELECT SERIES™ MRT,
E +o0ee7. ' 20009 has been scaled inta a compact benchtop platform to solve
Es5.00e+7 ‘E3 ' - e R R e e the mast challenging prablemsin biomedica research and
\ | f ol 4. [ —  F e epidemiological studies.
. wJ \ x_)_g/\_/;/u g . . )
oo 1 3 MS1 Mass Error = 0.01 ppm = sent - In lerge iment
erformance is critical, from instrument stability over
Retention Time (min} MS1 Resolution = ~80,000 FWHM T - T Earge studiesto precision of maasummem,gent:raling high
1. FFA/Lysophospholipids; 2. Glycerophospholipids; 3. Glycerolipids MS2 Resolution = ~60,000 FWHM Observed miz quality xperimantal outcomes. The navel system,

Waters®

[ Aovtcaion note |

High Sensitivity, High Throughput LC-MS
Analysis of Eicosanoids Using the Xevo™ MRT
QTof

Nyasha Munjoma, Gemma Malyneux. Loe A Gethings. Jayne Kirk, Richard Lock

2025 Wate

Corporation

Waters®

The Achievability of Single Cell Lipidomics
Utilizing the Novel Xevo™ MRT Mass
Spectrometer

Scarlet Ferrinho, Nyasha Munjoma, Preeti Mourya, Shazneil Briones, Lee A. Gethings, Robert S. Plumb, Oliver

Cexus, Paul A. Townsend

Waters Corporation, Faculty of Health and Medical Sciences, University of Surrey

with dual gain analogue-to-digital converter, delivers long

term system stability over @ high dynamic range, ensuring
quality data with

andreproducibility.

Here we describe, using an exemplar sample set, the use of the
Xevo MRT Mass Spectrometer for the analysis of colorectal
samples. Thi

cancer
leading chemistry and separations, using premier technology,
and informatics including LipoStar2 from Mass Analytica™
(MassAnalytica.com) describes a complete lipidomic workflow.

Column Temperature  55°C

Sample temperature  B°C

0.5l

50:25:25 H20:IPA:MeCN

Injection valume

Mobile phase A w/5 mM ammonium acetate
and 0.05% acetic acid
50:50 IPA:MeCN w/5 mM

Mobile phase B ammaonium acetate and
0.05% acetic acid

Flow rate 0.4 mL/min

‘f{ Lipostar2
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Xevo MRT — DESI XS (2025)

<@ waters_connect

HD Imaging (rozliSeni 5 um)

[ SOLUTION SHEET ]

=\

Wo’rérs

DESI XS with Xevo MRT Mass Spectrometer for MS Imaging

imaging.
INTRODUCTION
This pr highlight f the Xevo™ MAT equipped with the
DESI™| lonization) (Figure 1), its ability topr pi
maintaining high With I d
mass accuracy, your lab i iity, , and higher
compound The dat; data acquiredin ive and
negative
THE POWER OF DESI XS
y h oful h imaging,
delivering a range of benefits wide range of luding pharma, chemical
materials, and pre-clinical h One of DESlis
its ability without the ple preparation
or matrix applicati analysi f kes DESI

fonization particularly valuable for high spatial resolution acquisitions where application of a matrix
could lead to analyte movement. Whilst simple, rapid sample preparation makes it ideal for real-time
analysis applications.

i

The DESI XS source high spatial imaging,
with llas s e . This level of detail alls
hers to visualize molecular o
complex
h-Defi ¥ ng rapid survey
 targeted high-resol ition of regions of interest (1)

MS atmospharic inkt

—

—— Nitrogen nebutzing gas

o Speay capillsry
Seowrdre shioged ool
i+ |~
e

Outer copilary

Primary
charged
roplots

Ansbyte on surface Excess boad in surface

Figure 1. Next-generation solution for MS imaging:
'DESIXS with Xevo MAT mass spectrometer.

FOCUSSING
DesI XS REGION

QUADRUPOLE  pORE LENS.

oy

STER|WAVEXS

GRIDLESS MIRRORS. DETECTOR

Waters:
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S 5 B
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Xevo MRT — mADb,

Spolehlivé charakteristika s vy

soce kvalitnimi daty

Subunit is: Isotopic R Great Mass A y. Peptide mapping: sub-ppm mass accuracy in MS1 and MS2 and
o high dynamic range
Host Cell Proteins (HCPs): High dynamic range for Ol ides & Nucleic Acids: Sub ppm mass accuracy

detection of low ppb proteins and high dynamic range in MS1 and MS2 for in-depth

characterization

(#) INTACT Mass _|

proteiny, peptidy, oligonukleotidy

Waters

Application Note

Enhanced Host Cell Protein |dentifid
and Quantitation with Multi-Reflecti
LC-MS

Jonathan Fox, Malcolm Andersan, Ying Qing Yu, Scott ) Berger, Nick Pittman, Laetitia
Waters Corporation, United States

Published on August 07, 2025

Waters:

Application Note

Applying Peptide Mapping and Multi-
Attribute Method (MAM) Workflow for
Biosimilar mAb Drug Products Comparison
on the Xevo™ G3 QTof Platform

Kellen DeLaney, Samantha Ippoliti, Lisa Reid, Owen Cornwell, Ying Qing Yu, Emma Harry, Mark Towers

Waters Corporation

IP RP LC-MS of GEM91 Ant|sense OI|gonucIeotnde

M- Hf*
>100k Res

Zoom in

=

I/ i L. = = e =
t Sum Spectra o
o Pesk1 @
% 008 \ Intact Mass App automated peak detection and spectral
summation for FLP (Peak 1)
|

Retention Time (min)

Waters:

©2025 Waters Corporation

] :

Complete GEM91 oligonucleotide sequencing confirmation:
Xevo MRT System and CONFIRM Sequence App data processing

i!i .lii.vx.||| \‘H | \

Xevo MRT provides high quality fragment ion data and excellent sequence coverage

Waters

() conFirM sequence

soﬂﬂqqfqgébbiafﬁhboiﬁqfEROX

\\ ‘ THI )

Waters:



Dest XS

\
(@~ waters_connect |

»
4
i

B



	Default Section
	Snímek 1: Taťána Halešová
	Snímek 2: Novinky na poli MS
	Snímek 3: Novinka _Waters Xevo TQ Family
	Snímek 4: Srovnání citlivosti – Waters Xevo TQ Family
	Snímek 5: Xevo TQ Absolute XR
	Snímek 6: Parametry Xevo TQ Absolute XR
	Snímek 7: Xevo TQ Absolute XR - StepWave XR
	Snímek 8: Xevo TQ Absolute XR - StepWave XR
	Snímek 9: Stanovení PFAS ve vodách 
	Snímek 10: PFAS - lepší citlivost s použitím UniSpray
	Snímek 11: Stanovení steroidních hormonů ve vodách
	Snímek 12: Analýza bisfenolů
	Snímek 13: Analýza nitrosaminových nečistot ve farmacii
	Snímek 14: Analýza terapeutických léků - TDM
	Snímek 15: Analýza terapeutických léků - TDM
	Snímek 16: Waters TOF; QTOF – Xevo MRT
	Snímek 17: Hmotnostní spektrometr Xevo MRT – nová technologie
	Snímek 18
	Snímek 19: Scan speed and sensitivity Série infuzního měření Leucine enkephalin 10 – 100 Hz 
	Snímek 20: Xevo MRT – skenovací režimy
	Snímek 21: Xevo MRT – skenovací režimy
	Snímek 22: Xevo MRT – environmentální analýza
	Snímek 23: Xevo MRT – analýza potravin
	Snímek 24: Xevo MRT – klinická analýza
	Snímek 25: Xevo MRT– toxikologický screening
	Snímek 26
	Snímek 27: Xevo MRT – lipidy
	Snímek 28: Xevo MRT – DESI XS (2025)
	Snímek 29: Xevo MRT – mAb, proteiny, peptidy, oligonukleotidy
	Snímek 30


