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Novy ,ion injector”, vstupni kapilara.

e VacShield - vyjmuti kapilary bez ztraty vakua.
* Nova konstrukce nalevek.

e VysSi kapacita vakuového systému.



Vyssi citlivost...
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Stejna nebo lepsi opakovatelnost diky

vice iontu na detektoru.
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Vyssi citlivost...a zaroven robustnost

2000+ nastrikti neredéného extraktu cerného caje za 16 dni

MRM chromatogramy analytt kazdych 500 nastrika

Pyraclostrobin Atrazine
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Kontrola po 2000 analyzach:
* Checktune

* |IDL (Chloramfenikol)
* Kontrola optiky
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B Summary
Run Date: March 09, 20230915 PM
Run Time: 13 minutes : 56 seconds
Run S@tus: Dane
Owerall Result: Fassed L

& Initiglize Check Tune

ok Start check tune Quad_Sndard mode
¥ Run Dtector Nois

& Wait far lon Source Settle

b Evaluzte Signal Stability

h Evaluate Maz: Calibration in All Modes
b Evaluzte lag Factor Calib@tion

h Evaluate Detector Gain

 Evaluate Spectum Quality

ok Finich tune Quad_Sandard meds
St check tune Quad_Lags Meksule mede
h Evaluate Detector Gzin

trum Cuality
uzd_Large_Mokule mads

vk Finalize Tune Procedure
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RSD (%) plochy analytl

Doplnéni rozpoustédel v LC V¥ Preruseni prdtoku, vyména jehly.

® Pyraclostrobin

.

Peak Area (x10%)

1

@ Atrazine @ Diazinon @ Dimethoate

v

=4.8%

3 g g SO Wit = 3.7
2%:9.1%

=7.4%

500

x101
14

105

0.9
0.85
08
0.75
0.7
0.65
0.6
0.55
05
045
04
0.35
03

CAP: - MRM (321.0 -> 152.0) CAP_1fg-r008.d

Post Run Checkout
Neg IDL = 0.42 fg CAP
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Zadna kontaminace
na konci kapilary.
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Co maji vSechny Inteligentni LC/MS spolecné...
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Ladéni & kalibrace

SWARM autotune pouziva techniku ,Optimalizace hejnem castic”
(Particle Swarm Optimization) ke zjisténi nejlepsiho nastaveni celé
skupiny parametru.

Aktivni monitoring

Early Maintenance Feedback hlasi zavady, upozornuje na
pravidelné udrzby systému.

Automatizace

Automaticky Autotune/Checktune zajisti, Ze pfistroj je vidy
nakalibrovany a v optimalnim stavu. Automatické ladéni MRM a
optimalizace iontového zdroje urychli vyvoj metod a pridani

novych analytd do stdvajicich, zajisti pouziti optimalnich podminek.

Inteligentni Reflex

Intelligent Reflex na zakladé predchoziho nastriku systém upravi
sekvenci podle danych ptikazli (prfenos vzorku, rychly screening
apod).
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Powerful Onboard
Computing Platform

with MassHunter 12




Co maji vSechny Inteligentni LC/MS spolecné Altium

s‘e. SWARM Autotune
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Nastaveni kazdého elementu
ovlivni optimum ostatnich!

®

SWARM Fine Mass Calibration of PMS2.Wide.N:12.A:5

Calibration Axis and Width Offsets using SWARM + Mathieu Equation
[ 322 Score 20 | 2122 Score 83 || 1822 Score 88 [ 1522 Score 99
[l 1222 Score 87 |} 822 Score 83} 522 Score 89 ] 118 Score 82

-0.10

-0.15

-0.20

-0.25

-0.30

Width Offset

-0.35
0.40 | 4
-0.45
-0.50

Particle Swarm Optimization

Vyhody SWARM Autotune:

Nalezeni optima celého systému.

Mala variabilita mezi rznymi pfistroji.

Algoritmus zabrani ,,sklouznuti“ do lokalniho optima.



Co maiji vSechny Inteligentni LC/MS spolecné

r = 1 Aktivni monitoring
| ol
@ Casovace: pomahaji pfedvidat
ukony udrzby

\lystrazna upozorneni: detekce
nezadoucich udalosti

Early Maintenance Feedback Counters |

Maintenance

4 Autotune | | |
Enable

Service Due threshald (Days) | S ‘ Expires on  11-Apr-2022

| Set to factory value | | Set to custom value ‘
4 Checktune I | |
Enable

Service Due threshald (Days) | 14 ‘ Expires on  25-Mar-2022

| Set to factory value | | Set to custom value ‘
4 Injection count [ | | |
Enable

Service Due threshold (Counts) | 10000 ‘ Remaining (Counts) 9827
[ sevmyee | | semomnee
A Diverter valve switches - | |
Enable

Service Due threshold (Counts) | 10000 ‘ Remaining (Counts) 9304
| sevpayee || seoammes
4 Rough pump [ | | |
Enable

Service Due threshold (Days) | 365 ‘ Expires on  09-Mar-2023
[ semmayee || sevammen
A Gas filter [ ] | |
Enable

Service Due threshold (Days) | 365 ‘ Expires on  09-Mar-2023

Reset timer

Set to factory value |

| Set to custom value

4 Detector health

Detector lifetime remaining (%) 91%

Mebulizer status

lon injector status

Spray stability status

®
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Co maji vSechny Inteligentni LC/MS spolecné
“’ob Automatizace

Novy algoritmus optimalizace
MRM a iontového zdroje:

Potfebujeme nazev, sumarni
vzorec, potencialni adukty.

Lze pouze zkontrolovat a
optimalizovat znamé MRM,
napr z literatury, databaze
apod.

Odseparované isobarické
analyty jsou ladény zvlast.
Optimalizace zdroje maze byt
vazena pres vSechny analyty v
metodé.

Vysledky lze kdykoli projit a
zkontrolovat.

"Add compaunds for optimization

Compounds Adducts
=R= i
Positive lons | Negstive lons
Compound name CAS numb Formul opeizcnpl =
ma: EX

b (z)}-Methadone 76-99-3 C21HZING 3092
(£)-Methamphetamine 632-10-2 C10H15N 149.1 s
6-Acetylmarphine 2784738 CIOHZINGA 3271
Alprazolam 28081977 CI7HI3ON4 3081 ]
Buprenorphine 52485-79 C20H4ING4 4673 ]
Codeine 76-57-3 CleH2ING3 2992 4
Desalkyiflurazepam 2836-65-9  CISHIONZOCIF 288
Hydromarphane 466-99-9 CI7HIONG3 2851

Dwell jms) | 3

(R Charge State

Append

Compound parameters Source parameters

A Fragmentor (V)

From 50 To | 200

Step Size | 10 [ Gas Temperature (°C)

@ Optimize from defined range Gas Flow (L/min]

Optimize from method setpoint Step size: "
o " ° Sheath Gas Temperature (C)

A Collision Energy

From 0 To | 80 Step Size | 4
Capillary Voltage (V)

® Find product ions from defined range
Nebulizer (psi

) Optimize from defined range . (psi)

>
g
3 Sheath Gas Flow (L/min]
B
4
b

O Optimize from method setpoint  Step size: Nozzle Voltaze (V]

Change optimization order | T || |

Determine parameter range from method source setpoints

Capillary (V)
107 2500 3000 3500
2000 W =7 w 4000
8 - v 4500
- 500D
5
4
2000 250p
i} Y_ v 3000 o
. T T 4000 4500 spoo
— v o
0 -~ Weightsd
2000 3000 4000 5000
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x104 |cis-Aconitic Acid: - MRM (173.0 -> 85.1) cell_selectlist_standardifunnel-r008 d Smooth

Fragile

=l Standard

103 104 105 106 107 108 108 n 11 nz
Counts vs. Acquisition Time (min)

Parametry iFunnel jsou noveé specifické pro
jednotlivé analyty.

Pro jednoduchost existuji tfi volby: Standard,
Fragile a Large molecules

~
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Co maji vSechny Inteligentni LC/MS spolecné Alt(it:m
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m—1-m Inteligentni Reflex
]

Detekce prenosu vzorku Vzorek nad kalibraci Rychly screening
Vlozi dalsi ndstrik blanku Prida analyzu s nizS§im objemem nastfiku Potvrzeni pozitivniho nalezu
S = =
S>> . QE?
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Celé portfolio inteligentnich LCMS Agilent Ak

Zameéreno na spolehlivost, robustnost a rutinni pouziti

Ultivo LC/TQ

Rutinni analyza

=

6475 LC/TQ

Rutinni analyza & Vyzkum

\.d—/ 4__.‘

Novy 6495 LC/TQ

Narocné analyzy & Viyzkum

@ Jednoduchy / Snadna udrzba

» Vykon \',\ Minimalni
prostorove

naroky

Kompaktni, ale vykonny LCMS
trojity kvadrupol. Zakladni LCMS
pro rutinni analyzy.

c.x. Univerzalni
«
ﬁ Compliant

Robustni a spolehlivy LCMS

systém s vestavenou inteligenci.

Jednoducha udrzba, ¢isténi
vstupu iontd bez zavzdusnéni.

¢~y High-end Lo

Performance @'l Easy to Maintain
Made for P Production-Ready
Research 8 ™ Robustness

Nejcitlivejsi trojity kvadrupol.

Vv s

a cilenou kvantitativni analyzu ve
vyzkumu.




(/] Jesté neni
Altium konec...
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Revident

Revolutionize |dentification




Novy LC-QTOF Revident

e Polovicni velikost dat.

e = 2x vysSi citlivost ve srovnani s predchozim modelem.

e Moduldrni koncept: snadnéjsi pristup a servis, bez kabeld.

* TCD (Tune, Calibration, Diagnostics): Jednotlivé moduly

\ poskytuji readback o svém stavu, FW, datu vyroby, historii atd.J

VacShield
Umoznuje rychlé vycisténi vstupni
kapilary bez zavzdusnéni,

minimalizuje ¢as potrebny k udrzbé.

Nové CDS (calibrant delivery system)
Novy systém zaloZen na pistové
pumpé. Stabilni a spolehlivy pritok
kalibrantu.

Nova iontova optika
Provérena iontova optika
prevzata z trojitych
kvadrupoll Agilent.

-

®

Altium

Teplotné stabilizovana
letova trubice

Teplotni Cidla a ohfivace
podél letové trubice zajistuji
maximalni stabilitu teploty
a presnost hmotnosti.

Novy ADC detektor

Kompletné novy ADC detektor.
Vyssi MS rozliseni pro nizké
m/z, lepsi linedrni rozsah a
presné meéreni izotopové obalky.



¢

lontova optika: Inspirace v LC/TQ a Altium
Kvadrupolovy Kolizni cela
prefiltr z 6495C Z Ultivo LC/TQ

Novy
Detektor

Zadné IBC
(lon Beam
Compression)



CDS: Calibrant Delivery System Ak

Vestavéna pistova pumpa (drive
vyuziti tlaku dusiku)

e Stabilni pratok reference.

* Rychlost prutoku reference lze
ovladat z metody.

* Konstantni prutok ladici smési
(TuneMlix) pro lepsi
reprodukovatelnost ladéni.

* TuneMix slouzZii pro kontrolu
odezev, stavu spreje, vstupni
kapilary (EMF) a pro monitoring
stavu celého systému.




Stabilita odezev

750 nastrikl extraktu brokolice b&€hem 14 dnd, cca 230 pesticidl

Peak Reponse - Area

Peak Reponse - Area

T.0E+05
&.0E+05

5.0E+05 ()

4.0E+35
3.0E+05
2.0E+025
1.0E+05
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2. 0E+0%
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0.0E+00

0

0

Omethoate Results, RSD=5.6%

ﬂiﬁpmmw

100 200 300 400 500 500 o0
Stress Injection number

Phosphamidon Results, RSD=6.4%

S T S0 g o0

100 200 2300 400 500 G600 TOD
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Peak Reponse - Area
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Imidacloprid Results, RSD=6.4%
4.0E+05
3.5E+05 M
50Ev05 RSO mem
2.5E405 @
2.0E+05
1.5E+05
1.0E+05

5.0E+04

0.0E+00
o 100 200 200 400 500 800 T00

Stress Injection number

Tebuthiuron Results, RSD=5.4%
1.2E+06

1.0E+08 Mﬂﬁhﬁ

8.0E+05

G.0E+03
4.0E+05
Z.0E+03

0.0E+00
o 100 200 200 400 500 B0 700

Stress Injection number

Zobrazen pouze kazdy desdty ndstrik



Stabilita presné hmoty

750 nastrikl extraktu brokolice b&€hem 14 dnd, cca 230 pesticidl

Mass ermor {ppm)

Mass ermor {ppm)

Omethoate Results, mean error = 0.1 ppm

]
4
3
2
1
o
-1
-2
-3
-4
-5
0 100 200 300 400 500 00 Ta0
Stress Injaction number
Phﬂsphamidﬂn HEEU"E, mean error = 0.3 PRpmM
]
4
3
2
1
o
-1
-2
-3
-4
-5

0 100 200 300 400 500 G600 Taa

Stress Injaction number

mass errar (ppm)

b o 2o = pw s

mass errar (ppm)
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Imidacloprid Results, mean error = 0.1 ppm

=]

100 200 300 400 S00 GO0 o0
Stress Injection number

Tebuthiuron Results, mean error = 0 ppm

. ...
b dmioamwasm

0 100 200 300 400 S00 GO0 o0
Stress Injection number

Zobrazen pouze kazdy desdty ndstrik
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Presna hmota na vSech koncentracich Altium

750 nastrikl extraktu brokolice b&€hem 14 dnd, cca 230 pesticidl

Presnost hmoty vs velikost piku
Dimethomorph

x102

1

0.5

04

x102

0.5

x102

0.5

x102

0.5+

x102

0.5

+ESI Scan (rt: 8.063-8.107 min, 9 scans) Fljag=120.0V Broccoli_Op1ppb_raplp6_pos_e...
388.thoss Konc.: 0.1 ppb
I Mass err: -0.4

: ppmr L /

+ESI Scan (rt: 8.068-8.106 min, 8 scans) F|!ag=120.0V Broccoli_1ppb_raplp6_pos_eb_...
388.!3062 Konc: 1 ppb
I Mass err: -1.0
I ppm
I
+ESI Scan (rt: 8.067-8.105 min, 8 scans) F!ag=120.0V Broccoli_10ppb_raplp6_pos_eb...
38813003 Konc: 10 ppb
Mass err: -0.2
I
: ppm
1
+ESI Scan (rt: 8.065-8.109 min, 9 scans) F!ag=120.0V Broccoli_100ppb_raplp6_pos_e...
388 J3100 Konc: 100 ppb
: Mass err: -0.0
: ppm
I
+ESI Scan (rt: 8.064-8.107 min, 9 scans) F|!ag=120.0V Broccoli_1000ppb_raplp6_pos._...
388.13085
Konc: 1000 ppb
I Mass err: -0.4
| ppm
|
388.08 38,1 38812 38814 38816 38818

Counts (%) vs. Mass-to-Charge (m/z)

Mass Error (ppm)

Presnost hmoty vs vyska piku — vSechny analyty

1000 10000 100000 1000000 10000000
Spectral Peak Height (counts)



Revident: Prvni inteligentni LC-QTOF
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Ladéni & kalibrace

SWARM autotune pouziva techniku ,Optimalizace hejnem castic”
(Particle Swarm Optimization) ke zjisténi nejlepsiho nastaveni celé
skupiny parametru.

Aktivni monitoring

Early Maintenance Feedback hlasi zavady, upozornuje na
pravidelné udrzby systému.

Automatizace

Automatické ladéni/kalibrace m/z zajisti, Ze pfistroj je vidy
nakalibrovany a v optimalnim stavu. Kalibraci hmot i ladéni Ize
planovat.

Inteligentni Reflex

Intelligent Reflex na zakladé predchoziho nastriku systém upravi
sekvenci podle danych ptikazl (carryover, rychly screening apod).

Powerful Onboard
Computing Platform

with MassHunter 12

MassHunter Workstation

«©

Altium



Inteligentni Reflex

kalibraci ychly screening konfirmace

Prenos vzorku

gl

Blank injection Test for
carryover

' H
|
Blank injection Test for

Camyover

v
Next sample

Zname analyty,
velkeé odezvy

|

Above cal.
range

Acquisition

Reduce injection volume

L4
% > / &
Acquisition Within cal.
range
v

Mext sample

Cilena analyza,
kvantifikace

& H—-f\j?«

Fast LC methc
target detecte

!
= H xLJ;Eﬁ
H_. 1 N |- I 1
— * T
Acquisition Standard LC
method
confirmation

MNext sample

Rychlé analyzy,

malo pozitivnich
vzorkU

Mg

D1A method
flagged suspects

v

%h H+

Targeted MS/MS
method confirmation

Acquisition

v

Mext sample

Potraviny

Zivotni prostiedi
Toxikologie

®

Altium

lterativni MS/MS

> Ll_lL..]l]_L,

Run 1:
autoMs/Ms

B

i

Fun 2: exclude
|]H-':".-'ii:-ll.‘i |IIH.‘-."ISZ|.IFHII:II

Acquisition

.

Mext sample

Maximalni

charakterizace
vzorku
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Inteligentni Reflex: Screening a konfirmace Ak

1. Re-analyza vzorku Targeted MS/MS
2.Z MH Quant se ziska m/z a RT

N

MH Acquisition \//

MH Acg: 1. LC/MS DIA metoda
2. Quant screeningova metoda
3. Pravidla re-analyzy/konfirmace

3.

MH Acg: 1. LC/MS targeted MS/MS metoda Kombinovany report z
2. Quant procesovaci metoda obou analyz




4
ChemVista: novy manazer spektralnich knihoven Ak

/Prlstup na nékteré verejné databaze \ | Massgank of |

Vsechna data Seznam analytu

= @

\Jeunomve PTOJERTY, TITEetoay apoa. /

~

MassHunter

* Qual
 Quant
« Acquisition




ChemVista: Nové knihovny MS spekter Ak

4 ~N
LC/Q-TOF Mycotoxins PCDL
Bezpecost LC/Q-TOF Pesticide PCDL (+243 analyta)
potravin LC/Q-TOF Veterinary Drugs PCDL
LC/Q-TOF
LC/Q-TOF Extractables and Leachables PCDL )

Applied Market PCDL

. . LC/Q-TOF Forensic Toxicology PCDL
Nové analyty: Toxikologie .
' Designer drugs (+473 analyt()

=1500 analytq,

= 5500 spekter I
LC/Q-TOF Water Screening PCDL
Zivotni prostfedi EPA ToxCast Screening Library, (+804 analyt()
PFAS PCDL
),
METLIN PCDL [ LC/Q-TOF METLIN PCDL ]
GC/Q-TOF

= 900 metabolitl,
= 340 terpen

Pesticidy, Metabolity, Terpeny PCDLs (+1250 analyt() ]
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MH Explorer: Necilena analyza pro vSechny Altium

Agilent MassHunter Explorer

Setup Find and Al 1alize Filter atistic Identify

Project [ [ | T ail compound Groups > %0veS > 1-way ANOVA > FCo2

Untitled - Project - 01

Compound Groups (78) [F'- : HCAPlot @ [

Group  Mass (avgl mfz | AT avel Formula Cluster Order  ~ CAR..

Add samples and analytical technique 4 o C S

(i) parameters then cikk ‘Run Statsooal 1020 4061892 3891830 3910 Carvedilol €24 H26 N2 O4 1 100 1 Samples
*.\ﬂﬂ‘\ﬂ" 4461796 4511614 0784 Crosatosided €20 H30 011 T 1444 171.1470

[ = [E=| 7012038 7033006 12348 Tacealonolide A €35 H45 014 3 1380 HpH20)

. 7142936 7192720 12349 Urd)

Statistics Parameters

D Sefect factor(s) to group sompies

7002789 TO11BTS 11690 v 7 7
Groups
_ o man ool PFehledné vvsle Z
[CJsampie Type
o 699.2276 7172638 11685 Per
1881502 1711472  0.461 Propamocard COHI0N2 02 18.10
1041058 1041053 0359 Chaline CSHIENO 082
P 3442050 349.1836 Ile Asn val €15 H28 N4 05 1783 -
mple Groups: -
1561557 1611333 Chanoclavine-1 C16HIONZO 1826 0]
[ sample Grougs Replicates 2821695 305.1618 1824
(€A] 153.1129 1711451 18.14
el 1500844 1730742 1848 1711476

[FK] - A+ H20]
W1l 184.1199 217.1086 144-Fluorobenzyl) piperatine C1LHISFNZ 1820 . il 1

[eawh
WlTreatment
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MH Explorer: Extrakce a ,, alignment” dat

Extrakce analytl z kazdého
vzorku novym necilenym
algoritmem MFE (molecular
feature extraction).

Zarovnani pik( podle m/z a RT.

Rychla vizualni kontrola
vysledkU extrakce a integrace

pikd.

Project

Find and Align Parameters

lon Filter
. lleight fives

lon Species

Posithes lons

i

Y

RT Correction

Compound Alignment
&1 Tokerance

Mans Toderance

Find and Align

Compound Groups (2695) *
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Compound Details = [
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extrakce (adukty,
neutralni ztraty apod.)

Statistics

Revize extrahovanych
chromatogramd a
spekter
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MH Explorer: Normalizace a nahled na data

Systematické chyby nebo
variabilita mezi sekvencemi
muze byt vyresena LOESS
normalizaci (locally estimated
scatterplot smoothing).

PCA poskytuje nahled na
strukturu dat.

Filtrovani dat podle
 Odezva
* Reprodukovatelnost

Project

Normalize Parameters

Vybér a nastaveni
normalizace

Find and Align Normalize

' All Compousd Groups
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MH Explorer: Statisticka analyza

Statistické nastroje nastroj bézné pouzivané pro necilenou analyzu:

ANOVA - Post Hoc Results
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MH Explorer: Rychlejsi procesovani dat Ak

mMFE = Alignment mGap Filling m Save Plots

MH Explorer with pre- -
processed data

0O 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Total Processing Time (Hours)

~ 8 x rychlejsi



Novy Revident LC/QTOF

* Novy detektor, iontova optika a teplotné stabilizovana TOF
trubice:

 Linearnirozsah 4,5 radu (drive cca 3,5 radu).
e Stabilni méreni presné hmoty pres Siroky rozsah odezev.
* Presné meéreniizotopové obalky.
e  Smart” funkce:
e Sledovani stavu systému, upozornéni na udrzbu.
* Planovani kalibrace/ladéni.
* Inteligentni Reflex nastfriky.

e ChemVista: Novy manazer MS knihoven + knihovny.

* MH Explorer: Novy software pro necilenou analyzu.

®
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U Dékuji za
Altium pozornost...



Prednaska Radka Jarose:
Moje cesta za Korunou Himal3jje

POSLEDNI

KLENOT
KORUNY

KDE: TADY! (OREA Resort Devét Skal) — _ HIMALAJE

KDY: DNES! (od cca 20:30)
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