Zvyste 1Q Vaseho LC/MS trojitého
kvadrupolu: Novy Agilent 6475

Jitka Zrostlikova
Produktovy specialista LC,GC/MS QQQ a QTOF

Novinky a trendy Agilent Technologies, 9.11.2022
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Agilent LC/MS trojité kvadrupdly
Portfolio

Ultivo ESI Ultivo AJS 6475A

R4 A --*
g‘ # Novinka ASMS
‘ - 2022

Instrumentalni mez

50 fg 10 fg 3,5fg 0,6 fg detekce (IDL)
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Agilent 6475 LC/MS QQQ
Specifikace

Instrument Detection Limit IDL< 3,5 fg

(IDL)

Mass Range m/z 5-3000

Scan Speed 18 700 Da/s

Polarity Switch Time <25ms

Minimum Dwell Time 0.5 ms

VacShield Cisténi vstupu do MS bez zavzduinéni
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Powerful Onboard
Computing Platform

with MassHunter 12
my green lab - A c T. o
certification. e e
6475 LC/MS trojity kvadrupdl ACT certifikat vlivu na Zivotni prostredi
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MassSpec inteligence
diky vestavenemu vykonnemu PC chipu

R Novy SWARM autotune: ladéni a kalibrace MS na bazi umélé inteligence, rychlejsi
e. a kvalitnéjsi nalezeni optima

E Aktivni monitoring systému v realném case: méreni toku iontu a sledovani stavu
- elektroniky, snadnéjsi diagnostika problému

r ~.7 Early maintainance feedback: monitoring opotrebeni a v€asné upozornéni na
udrzbu

‘f‘a Automaticka optimalizace MRM a iontového zdroje, uceleny workflow, planovany
- Autotune/CheckTune
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SWARM autotune
Ladeni a MS kalibrace zalozené na umele inteligenci

SWARM Autotune

=  Multiparametrové iteracni ladéni

= Vysledkem je lépe a rychleji nalezené optimum a mensi

Zména nastaveni jednoho variabilita mezi pfistroji

elementu ovliviiuje ostatni

Width Offset

CUHpsT



Monitoring systému v realném case a v€éasné

upozornéni na udrzby
Early Maintainance Feedback

Early Maintenance Feedback Counters

4 Autotune
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@ Odpocet doby do dalsi preventivni udrzby
pro jednotlivé elementy

Detekce a indikace kondice systému a
M probléma, napfriklad ucpani nebulizéru, ion

injectoru, stabilita spreje nebo zbyvajici
zivotnost detektoru

Enable

Service Due threshold (Days) 21 Expires on  11-Apr-2022

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

Service Due threshold (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
‘ Set to factory value | | Set to custom value
4 Diverter valve switches e ‘ ‘
Enable

Service Due threshold (Counts) 10000 Remaining (Counts) 9304
‘ Set to factory value | | Set to custom value
4 Rough pump | \ \
Enable

Service Due threshold (Days) 355 Expires on  09-Mar-2023
‘ Set to factory value | | Set to custom value
4 Gas filter || ‘ ‘
Enable

Service Due threshold (Days) 365 Expires on 09-Mar-2023
‘ Set to factory value | | Set to custom value
A Detector health - ‘ ‘

Detector lifetime remaining (%) 91%

Nebulizer status

lon injector status

Spray stability status

CUHpsT



Inteligentni optimizer s

Optimalizace parametrti iontového zdroje a MRM prechodti v ramci jednoho workflow
Volba mezi nastriky po separaci na LC koloné, nastriky pres smycku nebo z infuze
Rozliseni latek se stejnou hmotou prekurzoru rozdélenych chromatograficky

Podpora vaZeni signalli pro optimalizaci zdroje tak, aby finalni metoda uprednostriovala
hlre ionizujici, méné abundantni latky

Snizena spotreba vzorku
Lze dat do fronty nékolik optimalizaci

Workflow splnuje pozadavky na datovou integritu a compliance (GLP laboratore)
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Inteligentni optimizer

Vytvorte novou nebo nahrajte
existujici metodu

Vlozte chemické vzorce

Nastavte parametry pro
optimalizaci

Zvolte , Guided” nebo
»Automated” proceduru

Provedeni postupu

Revize vysledkl

UloZeni do databaze,
vyg_enerovénl’ pdf reportu

,0

Method Editor

Eﬂ B B % Disco?_chromatography_onky.m MRV ¢ B |

Properties DA Multisampler  Multisampler Pretreatment  Column Comp.  Binary Pump TQ
+ Method
Acquisition |/_‘| | 4 b
Source
Chromatograms Compound parameters Source parameters  Change optimization order | Optimization mode Weighted EIC ~
Timetable Influsnc und fact 2
MRM database browser ¥ | Fragmentor () [] Determine parameter range from method source setpoints nriugnce max aaundance factor

From EO To | 130 Step Size | 10 Influence delta abundance factor | 3

A Gas Temperature [°C)
UUpdate dMRM method
Advanced override setlings

» Optimization Settings

Pre-wait (min) 30 Replicate(s) 1

To 245

® Optimize from defined range Step Wait (min) 20

(O Optimize from method setpaint Step size: From 205 Step Size 10

Parameters A Collision Energy [ Gas Flow {L/min)
» Tune .
From To Step Size R
Autotune P [ Nebulizer (psi)
(O Find product ions from defined range D Capillary Voitage (V]
(O Optimize from defined range .
[ Sheath Gas Temperature (°C)
(® Optimize from method setpoint Step size: | 4
[ Sheath Gas Flow [L/min)
Precursor abundance threshold | 2000
D Nozzle Voltage (V)
Product fon abundance thresheld | 200
MRM abundance threshold 100
Mass
Maximum number of product ions 3 v

Product ion low m/z cut-off 50

Excluded mass

=

Mazs Type
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Optimalizace iontového zdroje
vdZeni pomoci intenzity signalt

N

Optimization curves for Capillary (V)

x10 ¢
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2000 ¥ A7 4 40v00 —
Y/ \
A4
- Average EIC
21000
AU 2500
A v 3000 4500
S e X7 4000v 4500 5000
e —
Welghted
2000 3000 4000 5000

Capillary (V)

Optimum parametrti
iontového zdroje je

prizpGsobeno latkam s
malou intenzitou odezvy
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Optimalizace po chromatografii
Rozliseni izomeru

Algoritmus vyhodnoti dle
(£)-Methadone r “ < A

31 Methz.rlphenidate!anrmeperidine . rOZdllnEhO RT’ ze jde o

ol 29 832 min razna chemicka individua a

261 ’
241 Hydromorphone/Morphine nalad' je ZVIaSt

2.21 0.92 & 1.14 min Alprazolam
2] 4.28 & 453 min
18] B-Acetylmorphine/MNaloxone

16 1.6 & 1.95 min
. Desalkylflurazepam Morphine

1.4 Codeine/Hydrocodone \ 465 min

1.21 1.62 & 1.87 min .
1] Buprenarphine /

x104

Hydromorphone/

0.81
0.6
0.4
0.2

05 1 15 2 25 3 35 45 5
Counts vs. Acquisition Time (min)
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Dynamické MRM

AMMAL UL

I>

| | I 1 1 1 1 1
Analytl Jagahisies 1 1 1 1 1 1
Analyt 2 | Angyt2 | | 11| ]
Analyt 3 l Adlayes b1 1
5 mi Analyt 4 I I IAnaIyl4 | | | |
min. =
Analyt 5 I I I ﬁ!nalyt!; [ ] I
Analyt 6 I I ' AnaI t6 I I I
naly
| 11 ‘.‘ e Rl
Analyt 7 na

Y | 1o SRR

Analyt 8 I Anali/t 8

t ‘* '8 ﬁﬁﬁﬁﬁﬂ.*

6 min. 7.4 min. 5 min. 7.4 min.
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Dynamické MRM

Method Editor
Lol [ B £ Als- Pesons Somanng - Back Tea m - 5 H

Propeties  C& | GGG

- Methad lon sourre AIS ES "

Acguisition Parameters Statistics

Ston time
2] =] ;A - C AL * Tolal MAM
® AspumNa it (=R ER=N=N=, + M Group: AL Compoundt | ALL wlal MAMz

. : i 2 ’ Totzl ime vinds
E’""'“"" Compeund goup | Compoendname  Compound formuda Species  CAS | STD9 2 Frocumormiz  MS1res | Productmiz | MS2res 2T i ”'.r:J“W" AN iﬁf’é"’; Bolanty L
Compourd brawser i = Minimum concument MRMz
Update method Submix | 1833 Unit = 1430 Uit = 132 06 3 0 B3ZS Fositie = )
Advanced ovemide setings [#] Tirme fitter window (min} | 0.03 P c e w | 1m0 wit - |1 e e ) s —_— —— Mn*n'lur. mﬂ:u.m:rtMRMs
= Optimization Settings 3 n Ul - 127 - 37 06 W 3 2 i) Positive — Wi dwell e (e}
Paramatars Time Segments U v |51 e - |32 |08 s ; T E— Madrmm dhwal tima (2]
- une BEE Unit - 2380 Ueit = 907 DB 188 r 4 Bi3 Positiee = Minimum eyl time (s
Aulghune ! =
. Dotocsie  Dataston Suteris Uit - 310 - 807 0 66 4 ® B3 Foslive = Cyele lima () 500
S L = e iy Swored? g pmin s B8 Unit = 116D Uit = 13 s 166 1 T ] Positie =
v [0 e == - @ Submin s Unit - B84 et - 39 e 6 1 0 s Positive = ] verrice i e min)
b & Fdarh frag [} Uil + 891 Unil = 4 Fusitiv =
Submix el Ty vl = B9 - 33 06 3 n& veitren [T
St s et Fagmert B Unit - 701 et - 13 e 1 4 ne Positive =
Suberax 4 Ut - 2617 - H44 (] i 0 REE Y Postie -
Submix 4 Hmiccedfurcn 4] Uit = 2181 - 544 06 3 F T Fositie =
Submiz 4 Amincearh B Urn - 1520 - 214 06 165 1 12 34 Positive ~
Suberex 4 Ameccah 1 Uit = 1372 - 274 (] 66 4 4 354 Postive - -
Plat Type Concurrent MARES hd
\,

Rumhe cfConcament ki
&

Retertion fing |




Podminéna logika nastriku

| []
Intelligent Reflex -
Rychly screening
+ konfirmacni metoda pro pozitivni nalez
IE . Q_ ? ﬁ_ Eﬂ B B. Bg @ :.21'-2.: ( EI:'_' [%] Fast Screening_insert.w
Bl -l
‘ Status iMethod Data File Sample Type iReflex Type
Fast LC Method Completed _
Target Detected 1 ] P FS1.m BlankData_B1.d Blank Not Detected
2 Ml completed FS1.m QCData_Q1l.d Qc
| 3 Ml completed FS1.m Sampledata_S1.d Sample Not Detected
b 4 [l completed FS1.m Sampledata_S2.d Sample
i 5 . Completed F53.m Sampledata_S2-iReflex-Blank.d Blank Mo iReflex Workflow
: AL 'i iReflex
3 ] J
a — : : : : < W completed FS3.m Sampledata_S2-iReflex.d Sample No iReflex Workflow
1: iReflex
A isiti Standard LC
caustten ?/Tetirod 7 . Completed F51.m Sampledata_S2-FI-Blank.d Blank Mo iReflex Workflow
Confirmation 1. _iReflex
¢ | 8 . Completed FS1.m Sampledata S3.d Sample Not Detected
Next Sample 9 Il completed FS1.m BlankData_B2.d Blank Not Detected

CUHpsT



Podminéna logika nastriku
Intelligent Reflex

Detekce carryover Vzorek mimo kalibraci

Prida dalsi blanky

MM

Blank Injection Test for
Carryover

Blank Injection Test for
Carryover

v

Next Sample

Snizi objem nastfiku

=
e -7

Acquisition Above Cal.
Range

!

=
Co[ -7

Acquisition Above Cal.
Range

v

Next Sample

Rychly screening

+ konfirmacéni metoda pro pozitivni ndlez

Fast LC Method
Target Detected

Acquisition Standard LC
Method
Confirmation

v

Next Sample



Dlouhodoba stabilita systému
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Test dlouhodobé stability

= Neprecisténa hovézi moc redéna 1:1 AcN (obsah
bilkovin, tukd, metabolitdl, soli)
= Rychlé nastriky (dualni injektor) na predkolonu

= Early maintainance feedback (EMF) pouzit pro sledovani
stavu systému a na pravidelny check tune




Test dlouhodobé stability — 10 000 nastriku

Necistény vzorek Prelozeny MRM lontovy zdroj po 10 000 Skimmer s
hovézi moci signal kazdych 1000 nastricich odstranénym
nastrikd desolvation assembly




Test dlouhodobé stability — 10 000 nastriku
Checktune pomoci EMF kazZdych 100 nastriku

Checktune - Positive lon m/z Drift Checktune - Negative lon m/z Drift

Autotune Autotune

}
B e =

-
o 1,000 2000 3000 4000 5000 6000 7,000 8000 9000 710,000

Odchylka hmoty v
kalibraci, povolena
tolerance £+ 0,1 m/z

1 Calibration Delta

9
g
1

= njection Number = njection Number

= T1/Z 58 =12 118 el 11/2 322 12 £22 iy Z YL Mz 14242 il [T/ Z O el (T2 1 T3 el (12 0E el 111/ Z D

Checktune - Positive lon Peak Width Drift Checktune - Negative lon Peak Width Drift

Autotune - 00 Autotune

Sitka MS piku,
povolena tolerance
+ 0,14 m/z

- -
m 1,000 2000 30DO 4000 5000 5000 7.000 80009000 10,000

Peak Width Delta
Peak Width Delt:

njection Number njection Number

7000 8000 1 10,000



Experiment dlouhodobé stability
Stav systemu po 10 000 nastricich

= Checktune
= Detektor iontl

Detector EMV Negative Mode

Start 1212V 1232V

End 1198 V 1232V

L GBATSA Checkiune Daie 2022-05-07T21:45:43-07:00
Sarial Humber SG220TPPDS SWIFW Varsion 3011587.10.35

lon Source AJSESI lonization Wode ESI

Lisst Austotians Des 20220504722 58 3507 00 ‘Wmouurm Pressurs. 2 O3E +0 [R] (Torr), 4 00E-5 [H] (Tom)
‘Overall Result Pazzed

ME1 Paak Widih Uinit, Soan Spead Normal Rt Passed
ME2 Paak Width Uinkt, Scan Spesd Normal Rsault Passed
51 Peai Width Mamow, Scan Speed Mormal FRisault Passed
MS2 Paak Width Mamow, Scan Spesd Normal Rt Passed
ME1 Poak Width Wide, Scan Spead Nomal Russuit Passed
ME2 Peak Width Wide, Scan Spead Namal FRsault Passed
MS1 Peak Width Widest, Scan Spesd Normal Rsault Passed
ME2 Poak Width Widest, Scan Spesd Normal Rt Passed
ME2 Scan Spead Fast Ausault Passed
MS2 Scan Spead Uitra Reautt Passed
MS1 Lag Factor Fussiit Passed
MS2 Lag Factor Fisauit Paszed

s 1
z

ME1 Peak ¥idih Unit, Sosn Speed Normal Fassult Passed
MEZ2 Poak Yidih Uink, Sosn Speed Normal Fesault Pazmed
mmmmm Epaed Normal Fmeult Pasz=d
ME2 Poak Width Narrow, Soan Speed Normal Fmault Passed
ME1 Poak ¥idih ¥ide, Scan Speed Normal Fessult Pazsed
ME2 Peak Width Wide, Scan Speed Normal Fisault Passed
51 Peak Width VWidest, Scan Speed Normai FRsault Pas=ed
ME2 Peak Vidih VWidest, Scan Speed Normal Fsault Passed
MS2 Soan Spesd Fast Fssitt Passed
M2 Boan Spead Litra Fisault Passed
MS1 Lag Facior Fimauit Passed
MS2 Lag Factor Rewlt Passed
Faault Passed

=
-
v
(Vg
—




Aplikace:
Multirezidualni analyza pesticidu
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500 pesticidu spike v extraktu psenice na 1 ng/ml

Chromatogram

x10 4

24-
22

2,
1.8-
1.6-
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1,
0.8
0.6-
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04 N
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500 pesticidu spike v extraktu psenice na 1 ng/ml

Statistics

Acquisition Parameters Statistics
@ @ a g Ex o ['5-‘1_3 f"ﬁ Group: | ALL *| Compound: AL . Totzl MRMz
) Totol bme windows
Total MRMS 1003 Compound name Precurscrmiz | MS1res Productmiz | MS2res | RT {min) f“‘;"“"“ :“;ﬂ;’?“] R‘?ﬂm’ caviwy cepn A T
(ol e Minimum concurrent MAMs:
Penconazole 2840 Unt = 1590 Unit = 1349 or 156 130 ] R R
Masimuen eancurrent MRMs
T I - . Penconazaie 2840 Uit - 701 Unit - 1349 07 156 120 5 15
Miniemum dwel fime
otal ime WlndOWS sofenghos methyl 3320 Wit ~ 2310 Unit ~ 135 07 156 80 5 10 e (me)
sofenphos methyl 1320 Unit ~ 1210 Unt - 138 07 156 80 5 6 Mazimum dvell time (ma)
2 Sutictep 3230 Unit = 1150 Unit = 135 089 16 115 5 36 Minirim eycle time ()
Mlnlmum concurrent MRMS Sufotep 0 Uit = 970 Unt = 135 089 16 115 5 4 Cycle time (ms) 500
TolySuznide 63 Unit - 2381 Uit ~ 1352 07 156 120 5 6
i Tolyuanide 3463 Uit - 1370 Unit + 1352 07 156 120 5 3 [ Override RT window (min) |1
[T —— 3 - I . q 07
Maximum concurrent MRMs | 140 eropred i L B LI [P
Penthiopyrad 3601 Uit = 1770 Unit - 1353 07 157 126 5 40
Eutianil a7 Uit - 1920 Unit - 1354 07 157 158 5 8
Minimum dwell time (ms) 1 12 Flutiani 4271 it - 1321 Ut - 1354 07 157 158 5 0
L]
L4 »

Plot Type: Concurrent Mithis

Maximum dwell time (ms)
Minimum cycle time (ms)
Cycle time (ms) 500

tumber of Concument MRbs

[[] Override RT window (min) 1

[[] Check minimum data pts (pts) | 64




500 pesticidl spike na 1 ng/ml v extraktu psSenice
Vynikajici kvantitativni data i pri nizkych dwell times

x1047
4,
Pozitivni
polarita
0
x10 4
2,

Negativni |

polarita

0.51

Penconazole
13.48 min

A dwelltime
. 1.56ms

\

\
y -

13.2 133 134 135 13.6 13.7. 13.8

Fipronil
13.74 min

dwell time
1.62 ms

A

129 13 131 132_133 134
8ounts vs. Acquisition Time (min)

x10 4

8

6-

4 -

24

0

Sulfotep
13.50 min

dwell time
1.60 ms

134 136 . 13.8

x10 4

Flubendiamide
13.47 min

dwell time
1.56 ms

132 133 134 135 13.6 137
Counts vs. Acquisition Time (min)

x10 5
12
14
0.8
0.6+
0.4
0.2

Penthiopyrad
13.97 min

dwell time
1.57 ms

13.3 13.4 135 136 13.7 13.8

Fipronil sulfone
13.64 min

dwell time
1.69 ms

13.4 136 . 138 14
Counts vs. Acquisition Time (min)
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500 pesticidu spike v extraktu pSenice
Limity kvantifikace

Number of pesticides

25

350
300
250
200
150
100
50
0

0.5-1

\/

5-10

LLOQ (ug/kg)

[EEY

o
-
oQ
N

~
oQ

10-25

>25

m wheat
m olive oil

W black tea
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Response

Response

500 pesticidu spike v cerném caji
Linearita kvantifikace 0,5-250 ug/kg

x10 ©

.| Sulfotep

-

1 LLOQ =1 pg/kg

0.6
0.4+

0.2

Pozitivni polarita
| R?2=0.99906294

Zoom in
4 0.5~ 10 pg/k

0 20 40 60

g 1 4 5
T | | T I I T | T I
80 100 120 140 160 180 200 220 240 260

Concentration (pg/kg)

x10 &

| Penthiopyrad
"I R2 =0.99847954
* LLOQ = 0.5 pg/kg

0.8+

0.4

Zoom in
0.5~ 10 pg/k

x
=) N IN =N o

9 1 4 I
T T T T T " § T - T
80 100 120 140 160 180 200 220 240 260

Concentration (pg/kg)

26

Response

Response

x10°

w

IN
P

| LLOQ = 2.5 pg/kg

| Flubendiamide

R2 =0.99740280

Negativni polarita

wwwwwwwwww
1 2 3 4 5 6 7 8 9 10

1 1 1 T 1 1 T 1 T
80 100 120 140 160 180 200 220 240

Concentration (ug/kg)

x10 6

1.2

0.8+

0.4

Fipronil sulfone
R2 =0.99892659
LLOQ =1 pg/kg

/

Zoom in

T T
0 20 40 60 80 100

l 0.5~10pg/k

T T
000000000

T T T T
120 140 160 180

Concentration (pg/kg)
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Shrnuti

Umeéla inteligence chemika nenahradi, ALE:

_ v . . . .
SnIZ.I dol?u ladéni a SWARM ladEn
optimalizace g )

rv 7 v 4 )

Pouertu Onbogrd = snizi pravdépodobnost Inteligentni

optimizer

necekanych problému

Vs

with MassHunter 12

= snizi dobu odstavek

= zvysi produktivitu, protoze
sekvence nebude treba iReflex
premerovat
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Dekuji za pozornost
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