ThermoFisher
SHC AZEANRER - F )

Unique Benefits Delivered by Orbitrap GC Technology for
Non-Targeted Analysis

Jason Cole
Orbitrap GC/MS Product Manager

The world leader in serving science



Presentation Overview

e Thermo Scientific™ Orbitrap™ GC/MS Systems Overview
 Orbitrap GC/MS System for Targeted Screening and Confirmation
 Orbitrap GC/MS System for Known Unknowns Identification

 Orbitrap GC/MS System for True Unknowns Identification




Presentation Overview

* Orbitrap GC/MS Systems Overviewtl

 Orbitrap GC/MS System for Targeted Screening and Confirmation

 Orbitrap GC/MS System for Known Unknowns Identification

* Orbitrap GC/MS System for True Unknowns Identification




Multi-Award-Winning Orbitrap GC-MS Technology
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New Addition to the Thermo Scientific Orbitrap GC-MS Family

Redefining Routine GC-MS

RP 60,000 (FWHM @ m/z 200) r’ ¢

El/CI; Full-scan: Timed-SIM

Thermo Scientific™ Exactive™ GC
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Unprecedented Depth in Analysis
RP 120,000 (FWHM @ m/z 200)
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Thermo Scientific Orbitrap GC-MS Systems: The Technology Inside

Orbitrap mass analyzer <
Incredible HRAM performance

Highly regarded Q Exactive GC
system platform

Thermo Scientific™
TRACE™ 1310 GC System

Unique modular injector
> and detector design

Rapid heat cycling

Thermo Scientific™ ExtractaBrite ™ lon Source technology
Routine grade robustness &
Patented RF lens

Removable without breaking vacuum




Thermo Scientific Exactive GC Orbitrap GC-MS System: The Technology Inside
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Thermo Scientific Q Exactive Orbitrap GC-MS/MS System: The Technology Inside

AQT Quadrupole
(Precursor ion isolation)

/ —
HCD Cell / '.

MS/MS fragmentation




* Mass accuracy: The accuracy to which the mass is measured by the mass spectrometer.

exact mass — measured mHSS) 106
a

MdaAass error — (
exact mass

* Resolution: Ability of a mass spectrometer to distinguish between ions of nearly equal m/z ratios (isobars).

m

R=——
Am
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Thermo Scientific Orbitrap GC/MS System Highlights

Resolving Power Mass Accuracy Sensitivity Dynamic Range

Up to 60K

to 120K <1lppm ppt >6 orders
- Maximum selectivity « Every scan * In full-scan - Excellent coverage in
* Fast enough for GC -« All concentrations * High selectivity sample profiling

» “Triple quad grade”

* In complex matrix « High spectral fidelity quantitation in full-scan

« Across the mass range

NN » Everyday!
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Requirements for High Resolution Targeted Screening or Quantitation

Good Mass Accuracy
Low Level Detection

High Enough Resolution (Selectivity)
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Resolving Power: Selectivity

Pyrimethanil in leek at 10 pg/Kg
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Simulated Unit Resolution MS: = 500 mDa Extraction Window

RT: 14.00 - 18.60 SM: 5B

100 15.43
- ! 1 uL inj. GC-Orbitrap MS
1 1436 15.93 < shiked 5
50~ 14.78 Leek spiked @ 10 ppb,
] | 15.02 1\/”\/ 16.08 17.91 Full-scan m/z 50-500; Res = 60,000
o 0
S 100 15 43
T ] ‘ 206.08117
2
] -
< 507 1448 |‘ 15.96 =200 mba
o | 6.38
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- 0
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+ 100 mDa Extraction Window

RT: 14.00-18.60 SM: 5B

00 15. 43
. o TIC 1 pL inj. GC-Orbitrap MS
o] % 1ars M Leek spiked @ 10 ppb,
N | 15.02 fj Full-scan m/z 50-500; Res = 60,000
e _J l]hw,\/ 16.08 17.91 , :
)]
S 100 16.36
z ﬂ 206.08117
3 gnT . + 100 ppm (21 mDa
< 507 1540 1557 | e )
o 14.70 ﬂ . \
Cd 15.43
o _
1005 l 131.07295
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50— ‘ 13. 47 15.96
: L \eg
G_n_.—-——v—--"‘—'——-——.—-n_.’ e ~
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- T
50~ 15.48 15.96 |\ ||.l | o ss Courtesy of Hans Mol,
1490 1482 \wrl 1681 [\ 17.36 ~ 1995, RIKLT, The Netherlands
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+ 25 mDa Extraction Window

RT: 14.00 - 18.60 SM: 5B
1007 15i43 TIC
1 14.36 |‘ 15.93
50 4 14.78 | ]
- '\vj' 15,02 Jhl'm/ 16.08 17.91
o 0
o 16.36
< 100
T ﬁ 206.08117
é 50_: ‘ 25 ppm
- 15.04 15.38 ‘l
% 0_ 0. a n lek.-L.-. Jl'l' n 16]'36 . A
m o
100 | 131.07295

19}
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| 25 ppm

116.04948

+ 25 ppm | 14?'}'30
16.18 17.18 JI ||l
15 16 17 18
Time (min)

1 yL inj. GC-Orbitrap MS
Leek spiked @ 10 ppb,
Full-scan m/z 50-500; Res = 60,000

Courtesy of Hans Mol,
RIKLT, The Netherlands
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+ 5 mDa Extraction Window

RT: 14.00 - 18.60 SM: 5B
15. 43

1003 TIC
1 14.36 ‘ 15.93
50 1 14.78 |
1 /)5 Ibl,\f\/ 16.08 17.91
o 0
0 16.36
< 100
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< 50 | -
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D 16.36
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1 yL inj. GC-Orbitrap MS
Leek spiked @ 10 ppb,
Full-scan m/z 50-500; Res = 60,000

Courtesy of Hans Mol,
RIKLT, The Netherlands
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Resolving Power: Selectivity

Pyrimethanil in leek at 10 ug/Kg <5 ppm ID criteria
199.10840

g 15,000 A OoézyHé%l\gipm Mass error = 10.1 ppm False negative
22100
Ly
x 3

< O | I I | |

199.10915

3 30,000 -6%922%193 Egm Mass error = 6.3 ppm False negative
2 2100
gt
T 3

< O | I I | |

199.11026
60,000 OC(;1'928H0118 E;m M 0.7 Positive

) -U. =U. .
8 % 0 ; 199.10670 ass error ppm Detection
§ E “ Matrix Pyrimethanil

o) %—

< O | I I | |

199.06 199.08 199.10 199.12 199.14
m/z

High Selectivity «~ high sensitivity and confidence in identification
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The Effect of Resolution on Accurate Mass Measurements

* Chlorpropham, procymidone and iprodione in a leek sample (10 ppb o.c.)

» A resolving power >30k required to completely separate these pesticides from the interfering
matrix ions and to deliver <1 ppm mass accuracy

« <5 ppm expected mass accuracy

18.00
16.00
14.00
—
g
12.00
2
]
2 10.00
[}
o
;E 8.00
T
a 6.00
©
£
4.00
2.00
|
0.00 |
120k 60k 30k 15k
B chlorpropham 0.31 0.16 1.65 16.20
BProcymidone 0.50 0.00 0.67 8.58
Hlprodione 0.19 0.39 3.11 4.86
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Requirements for High Resolution Targeted Screening or Quantitation

Good Mass Accuracy
Low Level Detection

High Enough Resolution (Selectivity)

High Mass Accuracy Confident Confirmation of Identity
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Compound ID confirmation

element No
C 50
140 7 H 100
(@) 10
120 N 10
Cl 10
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S
£
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2 5
O _
1 1.5 2 5

Mass Accuracy (ppm)
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High Mass Accuracy

RT:19.01-19.13 Chlorobenzilate
100 4 i
>38 Scans across peak in leek (10ppb)

90 - | Average RMS = 0.6 ppm (60k)
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Typically <1 ppm
« Across the peak
 Across the concentration range

* |n matrix

50 pesticides in 3 different matrices

A 5

DAL

1 o R
A A A e ek

I

— Leek
— QOrange
Tomato

Pesticide No.
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Requirements for High Resolution Targeted Screening or Quantitation

Good Mass Accuracy
Low Level Detection

High Enough Resolution (Selectivity)

High Mass Accuracy Confident Confirmation of Identity

Accurate Quantitation

HilgiDynamiciRange Accurate lon Ratio
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Full-scan Evaluation with Pesticides

« 102 pesticides spiked into QUEChERS extracted apple
* 60K Resolution
* Average RSD at 10 ppb (N=5) = 2.9%

* Average R"2 from 1-200 ppb =9.9984
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Chlordimeform Bromopropylate
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Requirements for High Resolution Targeted Screening or Quantitation

Good Mass Accuracy
Low Level Detection

High Enough Resolution (Selectivity)

High Mass Accuracy Confident Confirmation of Identity

Accurate Quantitation

High Dynamic Range Accurate lon Ratio

High Sensitivity Low Level Detection
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High Sensitivity Full-scan

150 compounds in mixed vegetable matrix

GC Orbitrap GC-MS/MS

IDL ppb

Full-scan

Triple-quadrupole-level sensitivity possible with a non-target acquisition

*Acquired on the Q Exactive GC system — the Exactive GC system provides equivalent performance.

. ThermoFisher
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Full-featured Screening and Quantitation with Thermo Scientific TraceFinder Software

Data Review - MTG Leek [Quan]*

CERRE =S5 . [a] ® @
& Compound RT < #H @ S Confirm Sample ID Area Actual RT m/z (Expected) m/z (Delta) R Isotopic Pattern Score (%) Mass TDIerance' 5'[":] El .,-r‘r MMU ﬂ PPM
A - A Ao = - A - O A - A - A - = - = | -
33 Fipronil 1611 T ® 2 ‘ Leek 0.5 ug/Kg 49801 1231 214.0854 -4828 (ppm) -
34 Hexachlorobenzene 1200 T @ 3 ‘ Leek 1 ug/Kg 212898 1231 214.0854 -.5541 (ppm) -
35 Iprodione 2197 T ¥ 4 ‘ Leek 2 ug/Kg 324095 1231 2140854 -.6254 (ppm) L] . "
36 Kesosim-met w0 T (5 5 @ @ lesurg a0 w2l 2ums osleem @ Hi g h Resolution Enabled
37 Metalaxyl 1419 7 2 6 ‘ » Leek 10 ug/Kg 2172675 1231 2140854 -A828 (ppm) L]
38 Myclobutanil 1815 T 2 7 ‘ e Leek 20 ug/Kg 3891693 1231 214.0854 2299 (ppm) °
39 Oxadixyl 1930 T ® 8 ‘ El Leek 50 ug/Kg 11433890 1231 214.0854 -0552 (ppm) L
40 Parathion-methyl 1398 T » 9 . El Leek 100 ug/Kg 21568976 1231 214.0854 -6254 (ppm) L
41 Pendimethalin 1601 T % 10 ‘ El Leek 200 ug/Kg 47069995 1231 2140854 -.2690 (ppm) ° £
m Window Ranges :E:
42 Pinmicarb 1324 T ® 1 ‘ Kl Leek S00 ug/Kg 112381602 1231 2140854 5863 (ppm) °
43 Procymidone 1659 T P 12 @ - Leek 0 ug/Kg N/F N/F 2140854 N/F N/A Low Range ngh Range Window (_h{_ %] Window Type
44 Propazine 1231 T ® 13 ‘ El Leek 10 ug/Kg 2297718 1231 214.0854 -6254 (ppm) L 1
45 imethanil 1293 7 2 14 El Leek 10 ug/! 2229421 1231 214.0854 -4116 (ppm) L -
Bt ® vty e 1 0 10 30 Relative -
46 Terbuthylazine 1255 T @ 15 [ - Leek 10 ug/Kg 2345810 1231 2140854 -.3403 (ppm) L ]
47 Tetramethi 2238 TE| L] Leek 10 ug/K: 2275906 1231 2140854 - L ] -
CEReDE © 1003 2690 (ppr) 2 10 20 20 Relative -
48 Tolclofos-methy! 1402 T 8 17 [~} Kl Leek 10 ug/Kg 2274406 1231 2140854 2299 (ppm) °
Ti o b T v K z 4. 4437 L ] H
49 Trifluralin 1133 = 18 ‘ Leek 10 ug/Kg 2266493 1231 2140854 37 (ppm) 3 20 50 20 Relatlve -
S0 Triphenyiphosphate (TPP} 221 T » 19 @ ) Leek 10 ug/Kg 2195922 1231 214.0854 -1977 (ppm) ®
51 Vindozolin 1392 TS| @ 20 ‘ 4 Leek 10 ug/Kg 2429947 1231 214,0854 -1977 (ppm) L] 4 50 100 20 Absolute -
Compound Details P—
'Eum?uk z ¥ | x | Calibration Curve ~
Leek_11May_MTG_008 F , % ¥ 22048 - 838704, 2.0 9968 Org: g W 1K Aron [ Cancel ] [
110000000 —
= — Flexible lon Ratio Confirmati
5! s exiplie Ion Katio contirmation
S 1204 AA9p1200 40000000 —
£ 1 AH 813737
£ 1004 1 T0000000-
g 804 60000000
& 3 50000000
s0 ]
] —s Table: Quan Results
204 30000000
o: 20000000-]
1 4
i —— Compound Name
m/z 2140854 . G RAACASAS 7 MAASAS A NG ES A h 0 R A AT G A A S B IS S A 4 A A A5 N 8 4 A A6 A R A 6 3 .
ApexRI: 1230 _LeRRT: 1227 ~ wia Detected Mass With Label

Calculated Amount DataReview

High Throughput Target Quantitation [¥]Ton Ratio Flags

Custom Reporting
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 Orbitrap GC/MS System for True Unknowns Identification
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Peak Detection and Candidate Matching

2AN

Deconvolve TIC

Create “clean” spectrum

OCH, ) R
Candidate Cl . Acquired
Compounds o |‘| “ o Library
4 20|
Cl brary search

H,CO
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High Resolution Filtering

Candidate - ¢
Compou ndS Y Set Acqm/z Fragment ID Theo m/z Mass Error

formulae (ppm)

O C H 147.9477 CsCloH,0 147.9477/| 0.20277

3 148.9369 CsCI[37]CIHO 148.9369/ 0.2679

149.9448 C5CI[37]CIH,0 149.9448( 0.06602
C I 151.9419 Cs[37]Cl, H,0 151.9418] 0.72528

154.9895 C;CIH,0, 154.9894( 0.38712

—_— C8H8C| 202 155.9974 C7ClH50, 155.9973| 0.89745

157.9943 C7[37]CIH;0, 157.9943| 0.25381

C I 159.9479 CsCloH,0 159.9477| 0.87529
161.9446 C CI[37]CIH,0 161.9448( 0.80213
162.9711 C6CILH;0 162.9712|| 0.36816

H CO 163.9745 C5[13]CCl,Hs0 163.9745)| 0.3342
3 164.9682 C5CI[37]CIH;0 164.9682|| 0.24186
165.9716 |  C5CCI[37]CIH;0 165.9716/ 0.02832

Z (m/Z *I ntenSity)explained

HRF Score = _— x100%

Z (m/Z *I ntenSity)observed

31 ThermoFisher
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Introduction: Disinfection By-Products (DBP)

Cl,, NH,CI,

o&%

NOM,
Br-,

> 600 DBPs identified (richardson, 2002)

Risk of health effects: bladder/colon cancer,
reproductive and developmental effects

50% of the total halogenated material formed
In chlorinated water is still unknown

* Emerging DBPs — lodo-DBPs

CI-DBPs
{; NOM
OM fast

“+ NH,CI fast HOI X~ SIow 2 O,

 Toxicity: iodo- > bromo- > chloro- DBPs
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Sample Preparation

Cl,, NH,CI,

03% NOM,
» Lab-scale experiment using two sample types: Br-, I
» Certified reference material

 Llobregat River (LLOB) water

» Both sample types were subjected to chlorination
and chloramination (NH,CI) reactions

33



Thermo Scientific TraceFinder Software: Automatic Peak Detection and Identification

Elemental Chemical

Identit
Y Composition Structure

Paak Identification
A @ & W 3.71 lodomethane CH,l H.C—I
FTMS = p El Full ms [50.00 650.00] - ¢ Name AT Refeencemis  fres . VRF
| Smus | Seepls neme | Bodoetl acetate £.140 15392744 4534262 = i [ S s I
| s ] | 23y 15_008 I i ] 8.-"5] “'“““l Im] 1989 Methane, chiomdiiodo- | Methane, chi. | COHI2 |638-73-3 | 963 99.0537
r | [ L5 009 5 . /
= | (et oot 872 JTLE e 5.36 Chloroiodomethane CH,ClI Cl
Pesk@9.9341 | BSM 28500970 850667
Ethanone, 2wdroxy-1phen_. | 9241 105.03352 5458524
£l L] | L[] | *
Total lon Chromatogram Sp?ﬁ U nkn W
8.00E~D08 — I
6.00E-005 — 7.36 Diiodomethane CH,I, '
4.00E-008— | |
2.00E+008 —|
0008000 = 5900 g — - 8.03 Ethyliodoacetate C.H,10, 0
HiC—' )
Edracted lons
Actusl | Momalkized
Component spectrum
BP: 174 83062 @ 3.70E+007 100 ﬁ
& 8.14 lodoethene C.H.I ' CH
S.00E4005 w0 Measured spectrum . 23
2 DOE+ 006 0
L0008 N : = AR
0008 O e 876124 Bem2s a6z aom2 E i: o {' h b - 8.77 Chlorodiiodomethane CHClI, l "““I-/I
- 2. Cl
@#sud o NIST spectrum
| Active Measured m/z Area I Height Fragment D Theo m/z Mass emor 0
@ 30378220 2116349 171008 [cnzn ap7 Kz 3037 |ozsess oy oo Er,\fl
g = 301.78513| 6328577 | 3750925 | C(12)1 ORSH HI2 | 30178506 023195 1707778 15466222 192 24667 2am 26741556 305.00000 B
[E] 26681638 5394551 2045734 | COI2)1 HI2 6681621 |053714 O 9.85 Bromodiiodomethane CHBrl,

34 ThermoFisher
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Thermo Scientific TraceFinder Software Cross Sample Peak List

Data Review - CSIC NL [Unknown)]

Heat Map

1  Retention Time Mz Mass NL NLCI NL NH,CI
= - = - = A = - = A4 = -
286 745 69.07 69.07 3333600 3483773
287 745 91.05 91.05 7,498538 4790472
288 746 17284 17284 so12 [IN2R04570 260951357 C S I P k
e 7 e o DR - oSS sample rFea
2% 747 96.95 96.95 82640 32385031 4479814 .
291 750 11205 11205 12200755 4934667 2841536 Tab I e Wlth H e at M ap
292 751 95.09 95.09 1241349 9608614 | 72509985
293 751 12711 127.11 13709 8615 60919250
204 752 95.05 95.05 2948852 3624420
295 752 86.06 86.06 37,850,391 646100
296 756 85.06 85.06 1183525 1220170

297 757 69.03 69.03 16,981,365 20,601,865

Heat Map | Cross Sample Peak List

Peak Chromatogram v X § Group Averages

13ui15_020  mvz 172.8421

o o Cross Sample
o Compound Chart

XIC Overlay | Group Averages

ThermoFisher
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DBP Detected and Confirmed in the Samples Analyzed

Identity

Elemental
Composition

Chemical
Structure

Theoretical

m/z (El

Measured

m/z (El

Alp

pm)

Theoretical

Measured m/z

371 lodomethane CH,| Hic—i | 14192739 14192745 0.4 142.93522 142.93522 0.0
_/
5.36 Chloroiodomethane CH,ClI Cl 175.88842  175.88839 0.2 176.89625 176.89620 0.3
i
576 lodoacetaldehyde C,H,I0 0 169.92231  169.92234 0.2 170.93013 170.93014 0.06
|
) —
7.36 Diiodomethane CH.l, 267.82404 267.82424 0.8 208.83186 208.83192 0.2
I
8.03 Ethyliodoacetate C,H,IO, 0‘2 213.94852 213.94840 0.6 214.95635 214.95627 0.4
me—' 0
814 lodoethene C,Hl e, 153.92739  153.92742 0.2 154.93522 154.93519 0.2
8.77 Chlorodiodomethane  CHCII, 'j/' 301.78507  301.78509 0.1 301.78507 301.78511 0.1
Cl
Br_|
9.85 Bromodiiodomethane CHBrl, || 345.73455 345.73459 0.1 345.73455 345.73446 0.3

37
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Unknown Unknown’s Toolkit

Analytical Tool Analytical Utility

Chemical lonization Determination of Molecular lon
High Mass Accuracy Narrow Down Possible Chemical Formula
|sotope Pattern Confirm Chemical Formula

MS/MS Data Suggest Structural Identification

39



Unknown Unknowns Software tools

4 1. Search Settings

Database(s) Pesticide Common Names; PubChem E

[]Select All

[]Paul Baures -
[T]PDB

[T PDSP, Pharmacology School of Medicine UNC Chapel Hill

[] PENN-ABS

["] PepTech

["] Peptides

Pesticide Common Names

[] Pharmaceutical Chemistry Group, Manipal

é. Detect Unknown
Compounds

[T] Pharmatrope
a Group Unknown | D search mzClond [] Pharmeks
. Compounds Ernans [C] Phion
Compound Discoverer 71 PhyStandard
[T Pillbox

[ PK Sharma Group, Bundelkhand University

[T] Plant Metabolic Network

[T] Planta Piloto de Quimica Fina. Universidad de Alcald

[] PlantCyc

["] Porse Fine Chemical

~|[C] Prasun Dutta

[] Pratik Gurnani

[] preTmIO

["] Princeton Biomolecular

[] Prof. Bharatam and Chakraborti Group, National Institute of Pharma
["] Prous Science Drugs of the Future

PubChem

[] PubMed

[T QSAR

[] Quimica Orgénica Estrutural Group, FCT - Universidade Nova de Lisk
[TTRAD Chemircalc

3.: Predict
- Compositions

i

% Search
& ChemSpider

-

Mass Frontier
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Thermo Scienfitic Q Exactive GC Orbitrap GC-MS/MS System: Compound Discovery and Identification

Chemical ionization for Molecular lon

Remove entire ion source or change to ClI
source in under 2 minutes without venting...

41



Using CI to Confirm Molecular lon

Proton transfer

M+CHZ - [M+H[ +CH,
' [M+1.00728]*
M+C,HE > [M+H] +C,H,
Adduct formation
M+C,H: —[M+CyHs|[" [M+29.03858]*

M+CgH: = [M+CH: [ [M+41.03858]*

42



Confirmation of Molecular Formula with CI

.Chromatograms « B % | Mass Spectrum -8 x|
D) MW 170.07304 E #1718, RT=10.525 min, FTMS (+) > 5-27489-02_PCI_001, #1719, RT=10.529 min, FTMS (+) :
File: 5-27489-02_PCI_001.raw (F4) FTMS (+) M51 ™ #1719, RT=10.529 min, ETMS (+) C12 H10 O as [M+H]+1
12 4171.08026
[Me+H}+1
10529
10 4
15
. s ZARLS 3Ms
& & . .
(=] o
= s adducts confirm molecular ion
510 = |
2 2 6 1 1
= =
2 2
-] -]
1= =
4
5 199.11165
[M+C2HE]+1
2 4
{72.08365
- N 211.11166
T e e T [M+C3HE}+1
fe 16370 P h 87.1480 e 197 09605 98.14795 P = 205.12435 21312724
17306705 175114606 6308035, 18509604 169.16388 19117934 o 207T1838| b | 20317938 21114507 . 21211801
0 T T T T T D T £ 4 4 T s L L . T — | = T =
10.50 10.55 10.60 10.65 10.70 170 180 190 200 210
RT [min] miz
‘ 1 ] 3 “ m | r
Compounds per File || Merged Features | Features | Custom Explanations | mzCloud Results | ChemSpider Results
=3 Checked| Name Predicted Formula Maolecular Weight | RT [min] |Area (Max) = |# ChemSpider Results | # mzCloud Results mzCloud Best Match | Area [+] | =
1 = | [ C12H100 I 17007301] 10528] 410363 5 0] 3

|~ | Hide Related Tables

Compounds per File || mzCloud Results | ChemSpider Results

=) Checlled Formula |J‘. olecular Weight|AMass [Da] | AMass [ppm] |5Fit [3] = #MI~ RDBE|
1= | [cizH100 17007316 | -0,00016 | -093 85| 4| 80|

(™) Show Related Tables

C,,H,,0 formula unambiguously chosen
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Confirmation of Molecular Formula with CI

.Chromatograms « B % | Mass Spectrum ~ 1 x
D) MW 170.07304 [ #1718, RT=10.525 min, FTMS (+) > 5-27489-02_PCI_001, #1719, RT=10.529 min, FTMS (+) i
File: 5-27489-02_PCI_001.raw (F4) FTMS (+) M51 ™ #1719, RT=10.529 min, ETMS (+) C12 H10 O as [M+H]+1
12 1471.03025
[Me+H}+1
10/529
10 4
15
— — 8 4 -
: g t match
= ] ISOLOpE Mmalc
510 = |
2 2 6 1 1
= =
2 2
-] -]
1= =
4
5 199.11165
[M+C2HE]+1
2 4
{72.08365
e 211.11166
173.08463 79.14299 18513240 ... ,an, 18912730 201.16385 [M=C3H5}+1
' 16 480 b 90 14796 - - QAGE 1794
SR ATTAS3T0 T, YT T UTTT 187.14801 TTLCTTY 19709606 00 1150 205.19485 213.1272
17308705 175!14506 83.08033". 185.09604 189.16358 47T 0111838 20U 50317015 | i) 21211801
g, | L : { —e f
0 T T T T T D T T T T T
10.50 10.55 10.60 10.65 10.70 170 180 190 200 210
RT [min] miz
‘ 1 ] 3 “ m | r
Compounds per File || Merged Features | Features | Custom Explanations | mzCloud Results | ChemSpider Results
=3 Checked| Name Predicted Formula Maolecular Weight | RT [min] |Area (Max) = |# ChemSpider Results | # mzCloud Results mzCloud Best Match | Area [+] | =
1 = | [ C12H100 I 17007301] 10528] 410363 5 0] 3
|~ | Hide Related Tables
Compounds per File || mzCloud Results | ChemSpider Results
=) Checked | Formula |Molecu[ar Weight|AMass [Dal| AMass [ppm] |5Fit [3] = ML~ RDBE|
1+ | [c12H100 | 17007316 | -0.00016 -093 sl 4l s0]

(™) Show Related Tables

0.9 ppm mass error on monoisotope, with high isotopic fit
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Fine Isotope Match at M+2

.Chmmatograms v B || Mass Spectrum -8 x|
D) MW 170.07304 [ #1718, RT=10.525 min, FTMS (+) > 5-27489-02_PCI_001, #1719, RT=10.529 min, FTMS (+) i
T File: S-27489-02_PCI_001 raw (F4) FTMS (+) MS1 I £1719, RT=10.529 min, FTMS (+) C12 H10 O s [MeH]+1
12 1471.03025
M=H]+1
10/529
10
15
— _. B84
g g
510 = |
a8 §. G 17308705 1
= =
g 2
-] -]
1= =
4 irscags
5 173.07 173‘ 08 173‘ 09 198.11185
. [M+C2HS]+1
2 4
{72.08365
- 211.11166
— 270 _--0.3.1:-10; . [M-C3HE
2 6370 7 _ 87.148 57.09605 99.14796 200 11501 205.19495 213.12724
17308705 _1*&Td606 © 16300093 165.09604 189.16358 19117834 - 20111838 I. 1 2031703 21114501 1., 212,11801
0 T T T T T 0 = T — T = *
1050 1055 10.60 1065 10.70 170 180 190 210
RT [min] miz
‘ 1 ] 3 “ m | r
| Compounds per File || Merged Features | Features | Custom Explanations | mzCloud Results | ChemSpider Results
# | Checked|Name Predicted Formula Molecular Weight T [min]| Area (Max) ~ | # ChemSpider Results | # mzCloud Resuits| mzCloud Best Match Area ] | 3
1 = | | C12H100 | 17007301 | 10528 410365 | 15 ol =

|~ | Hide Related Tables

Compounds per File || mzCloud Results | ChemSpider Results

=) Checked | Formula |Molecu[ar Weight|AMass [Da] | AMass [ppm] |5Fit [3] = #MI~ RDBE|
1+ | |c1zH100 | 17007316 | -0.00016 | -0.93 | 85| 4| so|

| * ) Show Related Tables
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M+2 Isotope Confirms One Oxygen Present

173.0871 NL:
R=136688 5.03E4
100 C1013C2H11 0 S-27489-02_PCI_001#1720
7] RT: 10.53 AV: 1 SB: 2 10.49
] RaW Data , 10.63 T: FTMS + p CI Full ms
o 801 [100.0000-650.0000]
e i
m —
£ 604
0
< 7 173.0847
2 40- R=143469
T i Ci2H11 180
[i}] _
o 20+
0- .
173.0872 NL:
R=139367 1.59E2
H 13 .
100— Theoretical M+2 pattern at 140K  Cn™C2Hn0 CrzH O:
— . 12 N 11 1
] resolution b (gss, s /p:40) Chrg 1
80 R: 140000 Res .Pwr . @FWHM
60{
. 173.0847
40 R=139036
] Ci2Hq1 180
20{
0_"I"'|"'I"'"""I"'|"'I""" "'I"'|"'I""""'I"'|"'I"'"""I"'|"'I""" "'I"'|"'I""'I'
173.083 173.084 173.085 173.086 173.087 173.088
m/z

ThermoFisher
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Structure Proposals with Automated Chemspider Searching

.Chromatograms ~ B X | Mass Spectrum -
0) MW 170.07301 [ #1718, RT=10.525 min, FTMS (+) >)  5-27489-02_PCL_001, #1719, RT=10.529 min, FTMS (+) o
File: 5-27489-02_PCI_001.raw (F4) FTMS (+) M51 A #1719, RT=10.529 min, FTMS (+) C12H10 O as [M+H]*+1
42 J171.08028
M}
10529
15 10
= =
3 s 8
§ 10 g .
= 2 6 o
g =
5 g
E =
4 4
5 199.11165
[M+C2HE}=1
2 1 172.08365 21111186
17308483 . 18513240 ) . 201.11838 . [M+C3HB]+1
| 17306705 17514806 §3.08038"_1 4 18916368 19117834 9914796 2001501 55317935 211.14801 212.11501
0 T T T T T 0 . T L . T |l . — =
10.50 10.55 10.60 10.65 10.70 170 180 190 200 210
RT [min] miz P
< (1] ] 3 ] m | b
w Compounds per File | Merged Features | Features || Custom Explanations | mzCloud Results | ChemSpider Results
== Ched(ed| MName Predicted Formula Molecular Weight | RT [min] |Area (Max.) ~ | £ ChemSpider Results | 2 mzCloud Results mzCloud Best Match | Area [+] ‘=l
| | C12 H100 | 170.07301 | 10528 410365 15 0 =

() Hide Related Tables

| Predicted Compositions || Compounds per File || mzCloud Results | ReG L R o

B Checked | AMass [Da] | AMass [ppm] | CSID Formula Molecular Weight  Name Structure # References ~ =

=
1 & [} 0.00016 0.94 7302 C12 H100 | 17007317 Diphenyl ether E 616

2 B 0.00016 0.94 | 13839012 |(C12 H100 | 170.07317 2-Phenylphenol 508

(¥ ) Show Related Tables I
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Untargeted Cl MS/MS on Molecular lon

Q Monitor for A([M+C,Hc]* - [M+H]*)= m/z 28.03130 in fullscan
@ ‘ This A m/z triggers MS/MS event on [M+H]* ions

Method editor — Mass Tags
File Edit Help Done &9

A Mass [mez] Comment
P 12803130 CZH5+-H+

48



Using MS/MS for Structural Confirmation

Chromatograms - ax
< MW: 187.10264 4 [@ #1350, RT=10.223 min, FTMS (=) (3)  Pesticides_PCI_MSMS, #1352, RT=10.229 min, FTMS (+) -
""" File: Pesticides_PCI_MSMS.raw (F3) FTMS (+) MS1 [ 21351, RT=10.227 min, FTMS (=), b COH17NOS as M+HI*1 -
M #1352, RT=10.229 min, FTMS (+).
I 4 [@ #1353, RT=10233 min, FTMS (+) 6 1
7 10.229 [(&) #1354, RT=10.237 min, FTMS (=), } 188,10991
[M+H]+1
5]
6
= P
S5 g 4
3 5
= <
3 3
2 i 8 31 E
= =
i1
§3 5
= =
2
21614127
4] [M+C2H5]+1
1 189.11327 21813712 225
S 3 J 772 203.14268 205.19463 2141235 215 o =F B - 22 99 228.14128
1 { 19110905 19315832 20116335 203.17909 213716395... 21844793 | 21714462 21917583~ "o [M+C3HE}H
0 T T T 0 = T T s T T
10.20 10.25 10.30 190 200 210 220 230
RT [min] miz =
< ™| ri| <] m v Y T )
Compounds per File || Merged Features | Features | Custom Explanations || mzCloud Results ‘ ChemSpider Results
&£ Checked ‘ Name ~ | Predicted Formula Molecular Weight RT [min] ‘ Area (Max) | # ChemSpider Results | # mzCloud Results mzCloud Best Match Area =
1 B Ronstan C15H18CI2 N2 03 34406946 | 17.874 62567 1 1 i
2 B Procymidone C13 H11CI2NO2 283.01637 | 16461 243107 3 1
3 = | Molinate COHI7TNOS 187.10264 | 10230 135599 4 1
4 = Fenitrothion C9HI2ZNOSPS 277.01722 | 14483 16626 1 1
B Ethyl Furoate C7 H8 O3 140.04715| 6,871 17658 47 1
6 B Dichlorvos CAH7Cl204P | 219.94546 ‘ 8175 78416 3 1|
7 ® | |Diazinon C12H21N20C3PS 304.10092 | 12.636 50593 2 1
R B Ranznanhanana C12HINO | 18207277 | 11041 782774 21 1! s

~) Hide Related Tables

| Predicted Compositions | | Compounds per File || mzCloud Results | [ReiECUNEEEEIIE

& Checked | AMass [Da]} CsID iFormuIa Molecular Weight| Name Structure # References v

ake s 0.00045 15790 C9HI7NOS| 187.10309 molinate Q 158

pars

V) Show Related Tables

Molinate #1 listed compound based on Chemspider with 158 references
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Automated mzCloud Search in Compound Discoverer

Molinate MS/MS spectral match

.Chroma{:ograms -1 x| Mass Spectrum -1 x
'_‘ / MW: 187.10264 #1351, RT=10227 min, FTMS (+& RAWFILE(lop). Pesticides_PCI_MSMS, #1351, RT=10.227 min, FTMS (+), M52 (HCD, DDF, 188.11@18.89, z=+1) =

File: Peslicides, PCI_MSMS raw (F3) FTMS (+) MS1 REFERENCE(bottom); mzCloud library C9 H17 N O'S Molinate FTMS (+) MS2 (HCD 188.11@30.00)
400 4 50812 I
7 10.2: 300

200 1 T
100 4 7008511 | |
[

100 4 i . s | odin

Intens ity [counts] (10°6)
-

Intensity [counts] (10%3)
=)

2 1
200 4 188
Z -200 4
1 -400
0 . . . -500 . . . . ‘ . .
1020 1025 1030 80 100 120 140 160 130 200 L
RT [min] miz i
Pl (™| M| m 3 Fl I | »
w Compounds per File || Merged Features | Features || Custom Explanations | | mzCloud Results || ChemSpider Results
==l _Ched(ed| Name ~ | Predicted Formula Molecular Weight RT [min] |Area (Max) | 2 ChemSpider Results |2 mzCloud Results | mzCloud Best Match, Area [£) ;
1 & Ronstan C15H18 CI2 N2 03 34406046 17874 62567 1 1 779
2 8 Procymidone C13HI1CI2 N Q2 283.01637 | 16461 243107 3 1 82.7
3w | Molinate COHITNOS 187.10264 | 10230 135509 4 1] 918 |
4 = Fenitrothion COHIZNQSPS 277.01722 | 14483 16626 1 1 758
5 & Ethyl Furoate C7HBO3 140.04715 | 6871 17658 47 1 710
& & Dichlorvos C4H7CI204 P 212.94546 | 8175 78416 3 1 931
7 B Diazinon CI2H21N203PS 304.10082 | 12636 50593 2 1 86.6
8 = Benzophenone Ci3HI0O 18207277 | 11041 282774 21 1 810
g o= 214.05063 | 12635 248 0 ] -

() Hide Related Tables
| Predicted Compositions || Compounds per File | lyreLUL TN ChemSpider Results
@ Checked | AMass [Da] || Scan Numbgr|mzCInud ID | Formula Structure Molecular Weight | Match ~ | Best Match ~ | Name

Q
NJJ\S/“\
1 = 0.00044 1351 2300 COHITNOS 187.10308 918 918 | Molinate

| ¥ Show Related Tables

#1 hit with MS/MS mzCloud Search
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Thermo Scientific Mass Frontier Can Increase Confidence in Structure Proposal

MS/MS fragments rationalized based on fragment library and known reaction mechanisms

Chromatograms w B X | Mass Spectrum ~ 2 x
< MW: 187.10264 #1350, RT=10.223 min, FTMS (+) ticides_PCI_MSMS, #1351, RT=10.227 min, FTMS (+), MS2 (HCD, DDF, 188.11@18.89, z=+1) -
- S— e 2 nia WW: 187.10264, Area: 135599

File: Pesticides_PCI_ MSMS.raw (F3) FTMS (+) MS1 #1351, FISh ONerage: 9 Diract, 5 Unmatched, 10 Skipped L
#1352, RT=10.229 min, FTMS (+)
7 10259 #1353, RT=10.233 min, FTMS (+)
~ f i) #1354, RT=10.237 min, FTMS (+), M 800 4
o6 +
= ~ 700 4 r
= g G Q
7 2 600 4 5 N
] = 98.00634 o
g* § W0 o CEHIZN -6} 126.09123
£ S 3 ) i C7H12N O [M-e}+1 E
3 2 400 R
- ® -
E2 £300 8308545 s
Z 200 ] C8 H11 [M-g}+1
1 70.06611 e T 55 34460 18510999
5 . i . 100 4 C4 H8 N [M-e}+1 I 81,0696 T o R COHIENO S M+
10.20 1025 10.30 o del ? o - — - . — -
RT [min] 60 80 100 120 140 160 180 200
« (™ »|| e m v nve =
@ Compounds || Compounds per File || Merged Features | Features mzCloud Results | ChemSpider Results
==} Checkedistmcture Name Formula Molecular Weight| Comments Composition Change | RT [min] | FWHM [min] ' Best SFit [%] Max. # Ml | # Adducts | Area Study File ID | FISh Coverage
1= Q CIHITNOS 187.10308 10230 63 5 3 135599 F3 100.00/
s
J S
(~) Hide Related Tables
(el s LU EUR R | Input Files || Merged Features
g‘ Checked Ion Charge | Molecular Weight m/z iAMass [Df! AMass [ppm] RTf[mln} FWHM [min] | SFit [%] | & MI| Area ‘Paren\‘. Area l%]fFIShSQ\{gr’agVeﬂ ‘Study File lD!
1 = [M+H]+1 1 187.10263 | 188.10991 0.00045 240 10230 0.019 63 5 116400 85.841 100.00 F3
2 B [M+C3H5]+1 1 187.10270 | 228.14128 |  0.00038 | 167 | 10228 0019 : 41 2 559 0412 F3
3 B [M+C2H5]+1 1 187.10269 | 216.14127 0.00039; 181| 10230 0.019 | 40 4 18640 13746 100.00 F3

v ) Show Related Tables
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Pharmaceutical Example

API Phase Solvent working ““e';';:':lﬂ”"e CompoundiD m:’:c{';“ "':a:“{':lf o E“a{cgc’:‘l‘“s :;f;‘;:ﬁ
concentration m
H 5 _CH;
(3S)-3-methylmorpholine liquid Methanol 1% v/v N ({
N,N,N’-trimethylethylenediamine liquid DMSO 1% v/v = -} 10100852 | 1010858 | 08 | 020914 | 10209036
(35)-3-methylmorpholine
1,2-A imidazo pyridine liquid Methanol 1% v/v Molecular Formula = C:H,,NO
4-fluorobenzonitrile solid Methanol 100 pg/mL (w/v) ll}b H cHe
I
3,5-difluorophenoal solid Methanol 100 pg/mL (w/v) 375 { ; 11508917 | 11508925 | 07 116.10699 | 11610703
2,6 difluorobenzyl bromide solid Methanol 100 pg/mL (w/v) 0
Molecular Formula = CgH;NO

Drug precursors tested 0 K%

432 ( 12911482 | 129.11486 | 04 130.12264 | 13012268
o

Molecular Formula = C,H,;NO

CHz

File View Hep

& X d-#-8

Peaic List: (101} Top Library His: (3) Samples. |
Camponent name: Pwg Soore: Reference m/z Mg TC AT & Fomua CAS o Awg Scom Maiched compound Lib. HE Name Formua Cass |l Sample S TE = (
»  Benzonitiie, 44uore- %8 121.03225 nEER 4483 | CTPHaN 1194021 » 958 Benzonirie, 44luom- Berzonirie. 4y | CTFHEN 11940241 | = _W
FektsIi o meens e e T == P = T T ke : 506 N 155.13047 | 155.13048 | 01 | 156.13829 | 15613825
Fesk@L 52085 0 TR00T02. ES 586 [—— Beuontrie 3y CTHEN 41543 PEEE g g i . . i . ’
n 13608060 mEn amn | = o it il Db B (M aid D CIGOELIONG -
i 0]
] == Molecular Formula = CgH,;NO
Component spectnum
BP-121.03225 @ 1.71E-010 100, [ln-L'_’,
150E+010, & H 0
_ Acquired spectrum SN X
100E-010 . 587 [ 12007843 | 12007643 | 00 | 13008626 | 13008634
5.00E<009 H
F Do ! t Molecular Formula = CgH,,NO,
0.00E+000! i CHa
441300 446310 45130 456310 461310 0 r
0]
a NIST spectrum Xy e
— - T ——_ e £23 14300408 | 14300418 | 04 | 14410193 | 14410193
v 148.00047 suzET2 A0 a
12300836 R 07298 | CHIZBCIRFH_ | 1230383 058557 4300000 63.00609 80Ny 109.01828 12902438 4203047 D
L e - - Uiy specum Molecular Formula = C;H,NO;

Impurities in (3S)-3-methylmorpholine ID’ed Impurities confirmed by accurate mass ClI
by deconvolution/library search molecular lons

- ThermoFisher
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Pharmaceutical Application Notes

Key Words

Impurity Profiling of Pharmaceutical
Starting Materials Using Gas
Chromatography Coupled with High-
Resolution Accurate Mass Spectrometry

Cristian Cojocariu and Paul Silcock
Thermo Fisher Scientific, Runcom, UK.

active i L lies, accurate mass,

high resolution, Q Exactive GC

Introduction
Pharmaceutical impurities are unwanted chemicals
present in starting and intermediate materials used in the
of active ph ical ingredicnts (API)
which, even in small amounts, can affect the efficiency
of the pharmaceutical product and ultimately can pose
health risks to patients.! In general, most of these
impuritics are small molecules formed during the
manufacturing process of the API or originated from
the contact of the active ingredient with the packaging
materials.

- -

Until recently, GC-MS analysis of impuritics has

The impurity profiling process (defined as comp
detection, identification and quantitation) is currently a

ditionally been d by Electron lonization (EI)
or Chemical Ionization (CI) on single-quadrupole systems.

mandatory step in the manufacturing of ph
products and is recciving rigorous attention from

However, devel of Time-of-flight mass
spectrometry (TOFMS) technology have allowed high

regulatory authoritics, such as the 1
Conference Harmonization (ICH), United States Food
and Drug Administration (FDA).

The large number and diversity of impurity compounds
that can be present in starting and intermediate materials
poscs a significant analytical challenge for detection,
itation and chemical ch i of these

chemicals. Amongst the various analytical tools used
to detect and characterize impurities in API, gas
chromatography coupled with mass spectrometry
(GC-MS), is commonly used to detect volatile and
semi-volatile chemicals throughout the active

b ical ingredi process, as well

as in the final product.

lution accurate mass to be utilized in
this application.? In addition to EI and CI, soft Ionization
techniques, such as Atmospheric Pressure Chemical
Tonization (APCI) coupled with ToF mass spectrometers
have been applied to GC-HRMS analysis. However,
these systems have limited linear dynamic range and
higher chemical background noise compared to vacuum
GC-MS systems.? Morcover, the incompatibility of the
mass spectra obtained with the APCI-GC-MS with
existing commercial mass spectral libraries makes
compound identification difficult.’

Confident Identification of Leachable
Impurities from Pharmaceutical Container
Closure Materials using Orbitrap-
Mass-Spectrometer-Based GC-MS

Dominic Roberts,* Kyle D'Siva,and Paul Sicack'

Thermo Fisher Sclentific, Runcom, UK
“Smithers Rapea, Shawbury, UK

Extractables and Leachables, Q Exactive GC, Orbitrap
mass spectrometry, differential analysis, unknown

Introduction

The investigarion of potentially toxic chemical impurities
leaching from a wide variety of plastics, polymers, and
packaging products destined for pharmaceutical products
has received a great deal of artention and remains a
challenging analysis for chemises. Often rermed extract-
ables and leachables (E/L) studies, their aim is to identify,
quantify, and ultimately minimize any impurities that can
migrate from packaging into a final product or drug.
“Extractables™ are those chemicals thar can extracr from
components of a container closure system into solvents
under accelerated laboratory conditions, such as elevated
temperature and aggressive solvent, with the aim to
extract the maximum amount withour deforming or
degrading the material. “Leachables™ are defined as
chemicals that can migrate from the packaging into a
drug product over the course of its shelf life.

The potential, versus the actual, impact of the product on

its user:
« Extractable = possible impact.
 Leachable = actual impact

The object on which the testing is performed:
* Extractable = the container material

* Leachable = the final product

www.thermofisher.com/OrbitrapGCMS

Extractable testing is primarily used to mitigate risk by
identifying potentially toxic leachables very quickly and
allowing the selection of a different packaging material.
In general, for most dosage forms, any material that is
in direct contact with an API {Active Pharmaceutical
ingredient) should be considered for extractable and
leachable analysis and in some cases, secondary or
tertiary packaging, .g., labels should also be considered.
Leachables can come from the container closure system
and any components used in the manufacturing process.
They may also be the product of reactions berween the
drug and packaging material and may continue to form
during scorage.* A controlled extractables experiment is
accomplished by exposing the material to extremes of
solvents, pH, and temperatures to test the product

under worst case scenarios. The confident detection and
identification of compounds present is a very demanding
task and it is essential that analysts use the available
technology to accurately and comprehensively
characterize products.
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Toxicology Application Note

‘QExactive GC Plugin

View _Help

Stots Sample name.
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Key Words
Drugs of abuse, GC-MS, urine, screening, high resolution,
Q Exactive GC, Orbitrap mass spectrometry,

accurate mass

High Confidence, Non-Targeted Screening
for Drugs of Abuse in Urine

Dominic Roberts.
"Thermo Fisher Scientific, Runcom, UK
s %

Toxicology.

University of Zurich, Zurich, Switzerland

Introduction
Drug abuse is a condition that is characterized by a
destructive pattern of using a substance, usually through
sclf-administration, which leads to significant problems or
distress. Almost any substance, that on consumption can
cause a cuphoric fecling, can be abused. Examples of drugs
of abuse (DoA) include depressants (opioids, barbiturates,
benzodiazepines, alcohol), stimulants (amphetamines,
cocaine), hallucinogens (LSD, mescaline, phencyclidine),
and cannabinoids (marijuana). The reasons for DoA
testing are diverse. For example, DoA screening can be
performed for criminal and other forcnsic investigations,
high-risk employment functions, clinical toxicology, or
rehabilitation programs. For such tests, urine is generally
accepted as the sample of choice as it is non-invasive,
reliable, cconomical, widely utilized, and strictly regulated.t
One limitation of testing in urine is that it will usually only
provide information about current or recent substance use
as a specimen is likely to be negative after a period of

2-3 days after drug administration. There are some
compounds and their metabolitcs that remain detectable
for longer periods, ¢.g., THC-COOH and some benzo
diazepines.! To prolong the detection period as long as
possible, scnsitive analytical techniques are important.
Laboratory testing of urinc for DoA is a challenging
application. This is primarily duc to the high number of
compounds and metabolites that need to be screened

for in a sample that has a variable chemical background.
Furthermore, depending on exposure, the levels of such
compounds can be present at both trace and very high
concentrations. Gas chromatography coupled with mass
spectrometry (GC-MS) is well-suited for DoA screcning
and confirmation as it provides excellent chromatographic
resolution, peak capacity and extensive spectral librarics
to aid in identification.** However, higher sensitivity and
specificity would increase the confidence in positive results
and improve the robustness of the system, especially

in a high throughput routine laboratory environment.
One further challenge is that the evaluation of informa-

343.02272
13 H1t Oz Mg ¥7CIg = 343.02253

tion rich electron impact spectra generated using GC-MS
is difficult if performed manually, especially when

analyte peaks are often overlapped by matrix and
background ions.

In this application note, the performance of the Thermo
Scientific™ Q Exactive™ GC Orbitrap™ GC-MS/MS system
was cvaluated for the screening of DoA in urine. This
work aims to demonstrate the application of a non-
targeted workflow using the Q Exactive GC Orbitrap
GC-MS/MS system to detect and identify DoA. This work
focuses on analyzing real case urine samples using
full-scan, non-targeted acquisition and high-mass
resolving power to obtain accurate mass measurcments in
support of spectral library matching, The evaluation of
scan speed in combination with high in-scan dynamic
range and high sensitivity will be made for the detection
of low and high intensity componenss. In addition, unique
software algorithms for automated deconvolution and
identification were also assessed for routine screening.
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Relative Abundance

146.09648
C1o M1z N = 146.09643

o~  0.34954 ppm

J

pu—

¢

~——

130.06519 158.09848
CsHaN=130.08513 C1e Hiz N = 158,00643
0.48531 ppm 0.31561 ppm

189.13859
CizHir N2 = 189.13863

0.19381 ppm

CieH1a O N= 216.13829

193,04989

Compound

)

AL

>

L e

HOZ N~ ~F

i«
i

216.13834

0.22417 ppm

Base Peak

(m/2)

259.18061
C1sHas O Nz = 259.15049
0.48008 ppm

Base Peak Mass
Accuracy (ppm)

Molecular lon
Mass Accuracy (ppm)

Cocaine 82.06512 100.0 1.5

Methadone 72.08077 99.7 05 =
Urine A

Morphine 2681332 99.9 08 02

Paracetamol 109.056221 99.0 06 0
Urine B Tramadol 114.09134 99.7 08 =

Mirtazapine 195.09167 98.2 0.2 =
Urine C

Lamotrigine 184.97935 1000 04 03

Morphine 2681332 96.7 08 02
Urine D

Paracetamol 109.056221 98.9 09 05
Urine E Myristicin 180.07809 989 06 =
Urine F Butyrfentanyl 146.09646 — 04 0.0

www.thermofisher.com/OrbitrapGCMS
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http://www.thermofisher.com/OrbitrapGCMS

Presentation Summary

» Industry-best resolution, mass accuracy, dynamic range, and sensitivity
» Triple-quadrupole-level quantitation
» Deconvolution/library search for known unknown identification

» Unigque capabillities for true unknown identification
 Industry-best mass accuracy
« Highest resolution for fine isotope detection
« Automated compound identification without spectral library reference
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Thank You

Please join me In the
Gas Chromatography and Mass Spectrometry
section of our booth where I'll
address comments and questions.

ThermoFisher
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