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Hmotnostni spektrometrie pro
klinicke laboratore
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Kvantitativni analyza je dulezitou souc¢asti mnoha oboru

B Vyzkum

~/)
i Analyza potravin
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Hmotnostni Spektrometry ThermoFisher
z rady TSQ Plus vam nabidnou maximalni
vykonost a zlepsenou produktivitu
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Hmotnhostni Spektrometry rady TSQ Plus

Rozsah hmot
Maximalni rozliseni
Citlivost
Rychlost skenovani
Linedrni rozsah

Prepinani polarit

praqolab

TSQ Altis Plus
2-2010m/z

0,2 FWHM
1 500 000:1
600 SRM/sek
6

5 ms

TSQ Quantis Plus
2-3000mM/z

0,4 FWHM
500 000:1
600 SRM/sek
>6

5 ms

| —

TSQ Fortis Plus
2 -3000mM/z

0,4 FWHM
150 000:1
600 SRM/sek
>5
5 ms



SChéma pﬁStere TSQ Fortis Plus

lon transfer tube

; o Maximalni robustnost a nenarocna
VylepSena electron multiplier detekce C s
udrzba
Vylepsena stabilita a presnost, ktera

vyZzaduje méné castou kalibraci a T T
S sa: L Maximalizuje robustnost a minimalizuje

zaruci vétsi produktivitu o

ztratu iontu

Matrix separator ion guide (MSIG)

TSQ Quantis Plus
lon transfer tube

Maximalni robustnost a nenaro¢na udrzba
Stacked ring ion guide (SRIG)
Efektivni introdukce iont(, ktera

minimalizuje fragmentaci a maximalizuje
citlivost

Aktivni Reakéni Kolizni Cela Il (ARC 11)
s DC axialnimi poli

Umoznuje lepsi prenos iontd s nizkou
hmotou

lon beam guide s blokatorem OptaMax NG lontovy Zdroj

heutront TSQ_ A_ltls Pllfs MS ) Automatizované pripojeni
Poskytuje robustni vykon a Optimized high-capacity transfer tube (HCTT) Mynd a nagéti pro maximalns
maximalni citlivost diky blokaci Maximalizuje introdukci iontt a udrzuje snadné pouziti

neutron( a efektivnimu pfenosu robustnost

iontd Electrodynamic ion funnel (EDIF)

Efektivni zachyceni a pfenos iontt z HCTT do
p ' n q ° @ vakua zaruci maximalni citlivost



Zvysena produktivita diky novym vylepsenim

* Novy zdroj napéti umoznuje rychlejsi prepinani polarit -
meéné nez 5 ms One Cycle

EN EN N N - 2 [ 3 | 4 5
* Rychlé prepinani polarit je skvélé pro UHPLC a HPIC o * ‘.‘

separaci k maximalni produktivité a také fesi problémy (10ms) Pos/Neg Switching Pos/Neg Switching

(5ms) (5ms)
pri analyze velkého mnozstvi slouéenin
S prepinanim polarit Bez prepinani polarit
«  Nova Aktivni Reakéni Kolizni Cela (ARC 1) umoznuje ot 300 Nabieli 373050
RT: 3.97 RT: 3.98
ultra rychly sbér dat a vylepsuje prenos iontu s nizkou ] At 3798 ] Mt 3005
hmotou 3500 3500
3000% 3000
, : : : , g g 20
* QR4 (Fortis, Quantis) a QR5 (Altis) sesgmentované £ 2000 E 000
kvadrupolove filtry hmoty vylepsuji prenos a stabilitu 1500 1500
iontt a tim zaruci vysokou citlivost a reprodukovatelnost 10002 10003
5005 500
_II|III|I'I_'I|I|'III‘|II'I_'II|IIII|I 9||||||||||||'||||||!'|||||||||
3.85 3.90 3.95 4.00 4.05 410 3.85 3.90 395 4.00 4.05 410
RT{min) RT{min)

Nobiletin Nobiletin

Primérnad plocha = 6948 Primérna plocha = 6858
%RSD = 2.0 %RSD =1.9
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Priklad vylepseni u rady Plus - Nitrosaminy v metforminu

» Nitrosaminové necistoty jsou skupinou kontaminantd, které jsou

spjaty s genotoxickymi a karcinogennimi ucinky 20000
* Regulacni organy po celém svété neustale aktualizuji pokyny pro £ o000
kontrolu a omezeni tvorby téchto sloucenin pfri vyrobé léciv é
« Ke stanoveni nitrosaminovych necistot v lécivech byly vyvinuty =
validované LC-MS a LC-MS/MS metody, které musi spliovat o
regulace 0
« Diky vylepsenim u TSQ Plus dochazi k lepsi detekci iontu
1.7x vétsi plocha

2.0e2

I

-5.0e1-

9 - NDEA

20 s RT. 7.9, Area= 19, SIN=8.6

4x vétsi plocha

I

1.0e2+

1 min
2.0e1-

9.00

@ @ TSQ Fortis MS analyza LOQ 5 ppb
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Nitrosamines in Metformin - APCI -

Fortis vs Fortis Plus

Il Fortis

H Fortis Plus

NDMA

9.0e2+

7.5e24

5.0e2

2.5e2+

0.0e0-

7.0e2+
6.0e2+

4.0e24

2.0e24

NMBA  NDEA  NEIPA NDIPA NMPA

Nitrosamine Series

NDBA

9 - NDEA

counts

c
[}
S
=

RT: 8.0; Area= 112; S/N=32.1

9 - NDEA

0.0e0 !

counts

\RT: 8.0; Area= 75; S/IN=22.0

7.00

7.50 8.00 8.50

TSQ Fortis Plus MS analyza LOQ 5 ppb

9.00



Integrace mzCloud databaze

Multiple Collision
Energies
* Knihovna spekter mzCloud obsahuje kompletni Im 2 — T ——
522 ,,"EP, Higher-energy Collisional Dissociation
informace o fragmentech u vice nez 19 000 slouéenin —K ,/I | U
2 o R Low Resolution Spectra
1 2Io I T h 8 r . HR High Resolution Spectra
* Analyza sloucenin je provedena ha HRMS ThermoFisher T’T e — e e L LT D
. Ao | drﬂuentisoln'ionA\Mth,
Orbitrap * | T | | s e
/ll {
+ Identifikace abundantnich produktovych iont a e r———— :
s ] : .. _— — 1 o
optimalni nastaveni NCE je vyuzito k vytvoreni mzCloud  » ‘ wo
% <400
databazi pro MS TSQ Plus | i - l i . | 1
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Recipe Kits RECIPE

RECIPE
* Spoluprace se spole¢nosti RECIPE nham umoznuje
nabizet spolec¢né s nasimi pristroji kity pro stanoveni ClinMass®
napriklad vitamin(, TDM ¢i steroidt TDM 200 Kit System

a-C SAE
0-Ofl Sepe

*  Kromé kompletnich LC-MS/MS a HPLC Kit{, jsou k
dispozici jesté kalibratory ¢i interni standardy pro
maximalni usnadnéni prace

* ClinMass TDM 200 Kit Systém optimalizuje sledovani
hladin lékt u pacientt. Tento kit obsahuje kolonu, na epeon s Nolodee (0
které se da zanalyzovat Siroka skala latek, jako jsou
napriklad Benzodiazepiny, Antimykotika, Antidepresiva

apod.
« ClinMass kity se také vyuzivaji pfi vyvoji aplikaci pro LC- TCA b
MS/MS analyzu na nasich pristrojich z rady TSQ Plus AED MPA

ISD

U Antidepressants
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Aplikace v praxi

thermoscientific

TECHNICAL NOT! 73768

Quantification of free metanephrines in human
plasma by LC-MS/MS for clinical research

Authors: Mariana Barcenas and Marie Calvet
Thermo Fisher Scientffic, Les Ulis, France
Keywords: Metanephrines, online analysis,
plasma, mass spectrometry, TSQ Altis

Application benefits

«  Accurate and confident results obtained by
Implementation of a comprehensive kit for sample
preparation

*  Robust, sensitive LC and MS platforms enable
increased confidance in data

Goal

Implementation of an analytical method for the
quantification of free matanephrines in human piasma
on a Thermo Scientific™ TSQ Altis™ triple quadrupole

in this report, an analytical method for clinical ressarch
for the quantification of metanephrines in human plasma
s reportad. Samples were pre-processed by proten

mass spsclrometer.
BB precipitation fobowed by online solid-phasa extraction

introduction (SPE) and chromatoaraphic separation on a Tharmo

Plasma free metanephrines (PFM) are the most specific Scientiic” Vanquish” Flex Binary UHPLC system, Detection

incBcators for the (agnosis of extra-adrenal chromafin was performad on a TSQ Altis tripia quadrupote mass
tumors. Bacause catecholamines are metabolized within spectrometer with heatad electrospeay ionization (HES)
fon mode by selected roa

chromaffin cels to metanephring or normetanephiing, these  Operated in posi
metabolites can ba used 10 diagnosa pheochromocyloma,  monitoring (SAM). Method performance
Tha measurement of PFMSs (matanepheine (M), using the CinMass” LC-MS/MS Complete Kit for Free
AT Metanephrines in Plasma — online analysis from RECIPE
Chemicals + Instruments GmbH (Munich, Germany) in

hin the calibration ranges.
assay pre

normetanaphiing (NM), and 3-methaxytyramin

s challenging because of thelr potar nature, their

molscular weight, and their low physiological concentration  terms of lingarity of respon

in human plasma. aceuracy, and intra- and
analyles

on for all

ThermoFisher
SCIENTIFIC

thermoscientific

TECHNICAL NOTE 73679

Quantitation of 25-OH Vit D in human plasma
and serum for clinical research by LC-MS/MS

Authors: Zuzana Skrabakova,

Thermo Fisher Scientific, Hemel Hempstead, UK
Katharina Kemn, RECIPE Chemicals +
Instruments GmbH, Munich, Germany
Keywords: 25-hydroxyvitamin D, online

SPE, human plasma, human serum, mass
spectrometry, TSQ Fortis

Application benefits
Simple offine sampla praparation by protein pre
folowed by online SPE

« Robustnass and sansithvity with entry level triple

quackupole MS with atmosphy ionization operated
in positive ionization mode wass used for the detection
of all analytes. Data were acquired by selected reaction
monitoring (SR using d,-25
intemal standard for both anal
s evaluated using the Gl

5-OH-Vitamin D,/D, in Plasma and Serum from
oty RECIPE Chemicals + instruments GmbH (Munich,
15 analytical method for the quantification  Germany) in terms of lnearity of rasponse within the
callbration ranges, carryover, accuracy, and intra- and inter
assay pracision for both analytes,

Goal

Implementation of an analytical methad for quantification
of 25-hydroxyvitamin D, and D, in human plasma and
serum on a Thermo Scientific™ TSQ Fortls™ triple-stage
quadkupole mass spectrometer for clinical research K

amin D, s the

Arobust LC-M
of

5-hydroxywitamin D, and D, in human plasma and
seeum for clinical research is reported, Samples were

‘extracted offing by protein pracipitation with concormitant
addition of the internal standard, Extractad samples were
infacted onto a Thermo Scientific™ Vanquish™ Flax UHPLC
stem configured for online solid-phase extraction (SPE).
A TSQ Fortis triple-stage quadrupols mass spectrometer

ThermoFisher
SCIENTIFIC

thermoscientific

TECHNICAL NOTE

66005

Quantification of vitamins B1, B2, and B6 in human
blood by liquid chromatography-tandem mass
spectrometry for clinical research

Author: Mariana Barcenas,
Thermo Fisher Scientific, Les Ulis, France

Keywords: TSQ Fortis MS, TSQ Quantis MS,
Vanquish Flex Binary UHPLC, flavin adenine
dinucleotide vitamin B2, mass spectrometry,
pyridoxal phosphate vitamin B6, pyridoxal
vitamin B8, thiamine pyrophosphate vitamin
B1, whole blood

Goal

Development and implementation of a robust and reliable
analytical method for quantification of vitamins B1, B:
and B6 in human blood using a Thermo Sc ‘T80
drupole mass sp
TSQ Quantis™ friple mass

8

spectrometer.

Introduction

Active variants of B vitamins are found in varying
concantrations in biofiuids and tissuas in bot d
phasphorylated forms. A numiber of analytical approaches
have been developed for the determination of B vitamins
Including microbiological assays, Immunoassays, and HPL
aupled to ekectrochamical, uitr en
detection. However, most studies focus on analysis of
icividual or a small subset of vitamers. B vitamins ae often
extracted by acid and enzymatic hydrolysis and determined
by tha total content of vitamins. whia the chamically distinct

e, or fuores

e

bicactive forms ara not individually measured. Hence, there
s a nead 1o develop a comprehans
sach of the native forms of 1 it

ive method to measure
mins in tlood

in this study, a robust and refiable analytical method for
inical research for quantification of vitamins 81, B2, and
86 in human blood is reported. Whole blood samples were
extracted by offing internal standard acdition and protein
precipitation. Extracted samples were injected onto a
Thenmo Scientific™ Vanquish” Flex Binary UHPLC system
for LC separation. Detection was performed using
a TS50 Fortis triple quadrupole mass spectrometer o a
TSQ Quantis triple quadrupole mas
& heated electrospray ionization (HES) source operated
in positive mode by selected reaction monitoring (SAM)
Method performance was evaluated using the CinMass’
LC-MS/MS Complate it for Vitamins B1, B2, B6 in Whole
Blood from RECIPE Chem
(Munich, Germany) in term
e
precision for all an:

s + Instruments GmbH

of linaarity of response within

calioration ranges, accuracy, and intra- and inter-assay

es.

ThermoFisher
SCIENTIFIC
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Aplikace v praxi

TECHNICAL NOTE 66059

Quantification of eight antimycotics in human
plasma by liquid chromatography-tandem
mass spectrometry for clinical research

Authors: Gaétan Renoulin', Claudio De Nard?®
'Thermo Fisher Scientific, Les Ulis, France
“Thermo Fisher Scientific, Reinach,
Switzerland

Keywords: TraceFinder software,

TSQ Quantis MS, Vanquish Flex UHPLC,
antifungals, antimycotics, offline sample
preparation, plasma

Application benefits

USt, sensitive hardware enables increased
fidence in data

« Simle offine sample praparation by protein precipitation

Introduction
Antifungal

drugs in a single 3.6-minute
method

« Eight antin
quantitat

e usad 10 treat and
foot 1o ringworm
igitis

fung)
s, ranging from athle
uch as cryf
onazole, flucon.

for the
antimycetics in human
fentific” TSQ Quantis™ triple quadrupy
spsctrometer, theeatening fungal infections

infections in immunccompromised individuals, The narmow

conazole,

ThermoFisher
SCIENTIFIC

thermoscientific

Quantitative analysis of estradiol and testosterone
in plasma for clinical research using the
TSQ Altis triple quadrupole mass spectrometer

Authors Goal
in Natta, To develop a sen

taudia Marting and testosterone in

Xiaokei Xie, Kristine

Neloni Wijeratne,
separation o

Thermo Fisher Scientific,

Introduction

Analysis of estradiol and

San Jr

C-MS/MS) has been

tradiiol af

Keywords tachnique for
Estradiol, LC-MS/MS, LLE, h as human serum or p
testostarone, TSQ Altis MS

Experimental
Sample preparation
To prepare the

sles, 10 ul. of spiking solufior

final congentration range:
ot 3

ml. of
id-liquid extraction
10 uL of 50:50

mjected in

0.5-10 ng/ml) an

BL of internal standard

ng/ml. estradiol-¢ asma., Th

ar added to 400
sample was vortexe
rated under it

or¢

tripiicate for LC-MS/MS analysis.

ThermoFisher
SCIENTIFIC

praqolab

thermoscientific

TECHNICAL NOTE 66052

Quantification of 15 tricyclic antidepressants in
human plasma by liquid chromatography-
tandem mass spectrometry for clinical research

Authors: Gaétan Renoulin,' Mariana Barcenas,'
and Claudio De Nard?

Thermo Fisher Scientific, Les Ulis, France
“Thermo Fisher Scientific, Reinach, Switzerland
Keywords: TraceFinder software, TSQ Quantis
MS, Vanquish Flex UHPLC, LC-MS, mass
spectrometry, offline sample preparation,
plasma, tricyclic antidepressants

Application benefits
* Fobust, sensitiv
confidence in data

ware enables increased

+ Simple offing sampla preparation by protein preciptalon -y oo a0 anaivic

« Fiftoen tri

icyclic antidepressants in a single quantitative for the quantification of 1 antidapressants In
methad plasma In elght minutes Is presented. T

Goal
Implemantation of an analytical methad for the
quantification of 15 tric essants in human
plasma on a Thermo Sciantific™ TSQ Quantis™ tripl
quadiupole mass

spectrometer with heatad electro:

operated in positive ionization mode. Method parformance
ale inMass® Add-on Set for TCAs,
incluging LC-MS/M: rs, controls, and intermal
standards from RECIPE Chem + Instruments GmbH
in terms of linearity of responsa, lower
LLOQ), a . and intra- and nter
il analytes.

Introduction was ev using h

alleviate

andpain,  (Munich,

ThermoFisher
SCIENTIFIC




Maximalni produktivita

« Udrzeni standardu, ktery udaly hmotnostni
spektrometry z rady TSQ

v
v
v

Bezkonkurencni robustnost
Rychly sbér dat
Jednoducha udrzba

* Noveé klicove vlastnosti hmotnostnich spektrometru
z rady TSQ Plus, které posouvaji kvantitativni
analyzu o krok dale

v
v
v

Nova kolizni cela pro lepsi prenos nizkych hmot
Novy zdroj napéti pro rychlejsi prepinani polarit
Nové kvadrupolové filtry hmoty pro lepsi
stabilitu hmoty

Integrace databaze mzCloud pro primy pristup
k vice nez 19 000 slouceninam

Zjednodusena kontrola a kalibrace pristroje
Integrované workflow reseni od jednoho

prodejce

praqolab
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QqQ Hmotnostni Spektrometry z rady TSQ Plus
pro maximalni vykon a zvysenou produktivitu
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