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The discovery

Once You have your samples separated (left) and the separation is statistically significant,

big question arise — what are these?
Is it an already described compound?
Scores for PC1 (51,5 %) versus PCZ (19.2 %), Parsta Loadings for PC1 [51.5 %) versus P Is it somethi ng com pletely new?
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From discovery to quantitation

Discovery MOgEIEs=lgr o]y

Formula, structure,
properties, function etc.

Profiling

OllEN=ies)» Validated test

Trends, comparisons, multiplication,
statistics, significance, reproducibility,
etc.

Cut-offs and what it means?

f

MS/MS is applicable on every step
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High resolution MS & MS/MS

_ value m/z
~ signal width at FWHM i
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SAMPLES: METERIALS AND
Blood, urine, cell culture, fractions, other MTHODS
(very briefly)

SAMPLE PREPARATION:
Matrix & compounds specifc — LLE, SPE with or without, dilution,
concentration step

LC-MS/MS:

SCIEX ZenoTOF 7600 MS/MS, ExionAC LC
SCIEX X500R MS/MS, ExionAC LC

DDA, DIA & MRMhr scanning

SOFTWARE:
SciexOS, Molecule Profiler, ACD Labs

\‘_ :

ke '
,\‘ |

S
\

* »h

o

‘ |

/
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Compound identification

Untargeted analysis
Compound identification

LabExperts



Compound identification
Diclofenac

Material — liquid after chemical degradation reaction
The issue to be solved — we observe additional signals besides Diclofenac — what are these compounds?
(list and structural formulas of potential derivatives attached)

10,58
3487

8,70
13,51
26,56

Component Time Area Height
Name [min] [uV*sec] [uVv]

Response [mV]
[e)]

a

| L 1]
g

8,697 4172,85 404,43

10,584 25054,48 1659,66

impA 13,508 2595,76 170,24
Dcl 26,560 12034750,41 72442415
o 33,889 345490 217,28
] 34,266 7745,30 484,94

Time [min] C
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Compound identification
Diklofenak

X500R LC-MS/MS
Manual identification supported by tools available in SciexOS

Based on the available data, preliminary problems have been identified:

the part is ionized positively, the part negatively or positively and negatively,
some compounds ionize badly (poor sensitivity),

Some compounds ionize very well (risk of of detector saturation)
LC-MS/MS method (10 min.) — DDA TOF MS - TOF MS/MS (POS & NEG)
Analysis of samples in several dilutions

Cl

Chemical formula: C,,H,;CI,NO,
MW: 296,148 g/mol

NH
Cl OH

C
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Compound identification

Diclofenac

Spectrum from wzorce.wiff2 (sample 1) - 10 ng diclofenac, Experiment 1, +IDA TOF MS (100 - 500) from 4.474 min Spectrum from NEG wiff2 (sample 4) - Diclofenac 10 ngiml, Experiment 1, -IDA TOF MS (100 - 500) from 4.543 min
1666
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Mass/Charge, Da MzssiCharge, Da
Spectrum from wzorce wii2 (sample 1) - 10 ng diclofenac, Experiment 7, +IDA TOF MSMS (20 - 500) from 4480 min Spectrum from NEG wiff2 (sample 4) - Diclofenac 10 ng/ml, Experiment 7, -IDA TOF MSMS (20 - 500) from 4549 min
Precursor: 296.0 Da, +1, CE: 35.0 Precursor: 294.0 Da, +1
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Mass/Charge, Da

Mass/Charge, Da

Cl

NH
Cl

O

Diclofenac ionizes positively and negatively
OH  Fragmentation occurs in the ion source (!)
Fragmentation in the collision cell (CAD) does not deliver a large number of fragments

C
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Compound identification

Diclofenac

Spectrum from POS.wiff2 (sample 7) - 1-{2.6-Dichlorophenyl)-2-indolinone degradacia 10 ng/ml, Experiment 1, +|DATOF MS {100 - 500) from 5.382 min c \ | dicle 1. selected composition: C 14HCIoND ¥ (291.9927 Da)
105 | TO F MS 310.0029 ol e on T
5.0e4 5 F \.
8.0e4 cl | Br / o
2638977
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0. D pbimsnnn I\Lﬂ !I .‘. ! NIRRT L " | Lty |. i wl i l. I ;.||l|.L. |.|..l..|| | IRARTR R Liala 1) |391.'%M.BI I Lol Ly " ol \
120 140 160 180 200 220 240 260 280 300 320 360 380 400 420 440 480 480
Mass/Charge, Da
Spectrum from POS.wiff2 (sample 7) - 1-(2,&-Dichlorophenyl)-2-indelincne degradacja 10 ng/ml, Experiment 10, +|DA TOF MSMS (20 - 500) fl}m 5.351 min Fragments | Peaks
Precursor: 310.0 Da, +1, CE: 35.0 .
21000 4 62 9644 Mass/Charge Intensity (%) Assigned Radical
20000 4 TOF M S/M S 1400496 056 07 Bl
15000 + 164.0498 0.65 20 O
18000 165.0572 149 0.8
17000 4 166.0643 292 15 [
16000 - 1930536 149 73
15000 4 194.0601 164 02 I}
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o ﬁggg 1 2140431 132 60 [
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2000 | 2300360 168 32 &
2000 J 248 0034 161 21 &
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4000
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- )
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Mass/Charge, Da Matches: 15 of 15 peaks, 100.0% of total intensity
Compound A - MS; MS/MS; fragmentation analysis = 2-(2,6-dichloroanilino)phenylglycolic acid C
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Compound identification

Diclofenac

Spectrum from POS.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 1, DA TOF MS (100 - 500) from 4.935 min c | n | € selected composition: € H;oCI,N* (262.0125 Da)
3.5e 1 2500133
TOF MS —
3.0e4 S F
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Mass/Charge, Da
Spectrum from POS.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 2, +IDA TOF MSMS (20 - 500) from 4557 min Fragments | Peaks
Precursor: 290.0 Da, +1, CE: 35.0
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1 1280432 .80 0
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: 254 0269 1361 06 [&]
E 250 2550434 T84 45
= ]
200 =
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|
150 4
-69.9364 7981
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50,4 .
Y
ol A - |I | |I|IIIIIII IIII I 1Ll II IIIIIIII IIII| |
40 60 100 220 240 300 i ; _
MassaCharge. Da Matches: 9 of 11 peaks, 88.5% of total intensity
Compound C - MS; MS/MS ; fragmentation analysis = 1-(2,6-dichlorophenyl)-3-methylideneindol-2-one C
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Diclofenac XIC from NEG.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 1, -IDA TOF MS (100 - 500): 294.0094 +/- 0.0025 Da

Intensity, cps
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|

1-(2,6-Dichlorophenyl)-2-indolinone / 4.356 Ay

25 3.0 3.5 4.0 4.5 5.0 55 6.0
Time, min

6.5

Compound identification

Diclofenac

Diclofenac XIC from POS.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 1, +IDA TOF MS (100 - 500): 296.0240 +/- 0.0025 Da

Intensity, cps
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Diclofenac XIC from NEG.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 1, -IDA TOF MS (100 - 500): 294.0094 +/- 0.0025 Da

Intensity, cps
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Compound identification

Diclofenac

Diclofenac XIC from POS.wiff2 (sample 7) - 1-(2,6-Dichlorophenyl)-2-indolinone degradacja 10 ng/ml, Experiment 1, +IDA TOF MS (100 - 500): 296.0240 +/- 0.0025 Da

Intensity, cps
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Compound identification

Diclofenac
Nazwa RT Wz6r sumaryczny m/z Dane potwierdzajgce ID
POS NEG POS NEG
MS MS/MS MS
Diclofenac | 4.56 C14H11CI2NO2 296.024 294.0094 + 1 1 Diclofenac
1-(2,6-Dichlorophenyl)-2-indolinone | 4.34 C14H9CI2NO 278.0134 275.9988 + + - 1-(2,6-Dichlorophenyl)-2-indolinone
{2-[(2,6-dichlorophenyl)amino]phenyl}acetaldehyde | 5.05  C14H11CI2NO 280.029 278.0145 + 4+ +/- {2-[(2,6-dichlorophenyl)amino]phenyl}acetaldehyde
{2-[(2,6-dichlorophenyl)amino]phenyl}methanol | - C13H11CI2NO 268.029 266.0145 - - -
Diclofenac ester etylowy | 4.64  C16H15CI2NO2 324.0553 322.047 - - +/- Diclofenac ester etylowy
Diclofenac ester metylowy | - C15H13CI2NO2 310.0396 308.0251 - - -
Diclofenac ester propylowy | - C17H17CI2NO2 338.0709 336.0564 - - -
2,6-Dichloroaniline | - C6H5CI2N 161.9872 159.9726 - - -
N-Phenyl-(2,6-dichlorophenoxy)acetamide [ 5.312 C14H11CI2NO2 296.024 294.0094 + +/- - N-Phenyl-(2,6-dichlorophenoxy)acetamide
2,6-dichlorobenzoic acid | - C7H4CI202 190.9661 188.9516 - - -
2,6-dichlorobenzamide | - C7H5CI2NO 189.9821 187.9675 - - -
N-(2,6-dichlorphenyl)aniline | - C12H9CI2N 238.0185 236.0039 - - -
Phenylacetic acid | - C8HB802 137.0597 135.0452 - - -
1,3-Dichlorobenzen | - C6H4CI2 146.9763 144.9617 - - -
(2-aminophenyl)acetic acid | - C8HI9NO2 152.0706 150.0561 - - -
/; 5.39 C14H9CI2NO3 310.0032 307.9888 + + + 2-(2,6-dichloroanilino)phenylglycolic acid
B|4.6 C13H9CI2NO2 282.0083 279.9938 + 4+ 1 2-(2,6-dichloroanilino)benzoic acid
C|5.0; C15H9CI2NO 290.0134 287.9988 + + - 1-(2,6-dichlorophenyl)-3-methylideneindol-2-one
5.08; (32)-3-[(2,6-dichlorophenyl)methylidene]-1H-indol-2-one
5.87;
Compounds not present 6.03
in the customer list D|3.9; C16H11CI2NO2 320.024  318.094 + +/- - ethynyl {2-[(2,6-dichlorophenyl)amino]phenyl}acetate
4.6;
4.7
E|4.07 C15H9CI2NO2 306.0083 303.9938 + +/- + 1-(2,6-dichlorophenyl)-1H-indole-3-carboxylic acid
F|2.72; C16H11CI2NO 304.029 302.0145 + +/- - ?
—__ |4.77

C
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. 3 ‘_ Compound identification
Hydroxyzine
—
Material — liquid — HPLC sample/extract and HPLC fraction.
The problem to be solved — identification of contamination, which in the 55 min. isocratic method occurs
every second analysis from the injection of the test sample - RT = 90 min.

Manual identification supported by tools available in SciexOS
Literature and other available materials - XIC list

ZenoTOF LC-MS/MS
LC-MS/MS method (30 min.) — DDA TOF MS - TOF MS/MS (POS & NEG)

Key results were obtained in collected fraction analysis 90 min +/- 1 min
Samples were concentrated and dissolved in LC mobile phase

C
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Compound identification

Hydroxyzine

+ Filtering Controls XIC fro....05 Da Spectrum from 202201... 840) from 4.867 min — @ Spectrum from 20220124_frakcja_POS.wiff2 (sampl...rom 4.874 min Precursor- 3752 Da, +1. CE 45.0
@ Spectrum from 20220124 _frakcja_POS. wiff2 (sample 6... from 4.874 min Precursor: 375.2 Da, +1, CE 45.0
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220 ; v il ke a d I 30%
s - " %y p& r-l' ﬂ* 3
300 - > M Wade & i
% ey ? o WA . o e =T 2545 | 165.0706
280 ; - & S G @ 1.0032 259
260 : s
2.0e5 |
240 20%
220
200 1.5e5 15%
180 4
160 ] 1.0e5 10%
140 4 3.0002
120 1 5.0 %
_ 2o S s " = ° 1721286 193 0765
12 13 14 15 16 17 18 1% 20 21 22 23 24 25 26 7 ZE 29 | . |
Time, min 0.0e0 - - - I penim T \ T T + o
5.0 376 378 50 100 150 200 250 300 350 400
[ 19159 spectra visible I Time. min Mass/Charge. Da Mass/Charge. Da C

Each dot is the MS/MS spectrum — under each dot are XIC data (chromatographic peak, TOF MS, TOF MS/MS) LabExperts



Compound identification

Hydroxyzine

—| Filtering Controls

Time:

miz:

TIC:

Quality:

Matched Int. (%):

T < < <]

0.16-0.21
7

[] Filter using Precursor Mass Defect

Similarity:

Mass Defect:

Defect in Range:

|sotope Pattern: [ Filter using Precursor |sctope Pattern

Graph  Table
Time versus Precursor Mass/Charge for IDA Dependents

700
630
660
640
620 4
600 4
580
560
540
520
500 4

430 |
260 ] 449.1956/4.35

449.1944/4.33 7#445.1545;4.34
440 1 “
449 1980ja 10 —4322087/5.18

4201 4041739/479 ®-=—418.1909/4.96

200 ] 377.1621/4.30 - 405.1577/6.12
351.1787/5.01 — 389 16271673
380 37816531435 s e

360 - 359.152114.31 . 1;&;}1_-’959* 783
24p |

320 4
300 |
280
260
241 |

Mass/Charge, Da

355.1514/4.30

<J
<l

70% >

12 3 4 5 € 7 & § M 1 12 13 14 15 18

Time, min

70 of 19159 spectra visible |

17 18 19 20 21 22 23 2¢ 25 2 27 28 29

XIC fro...05 Da

593

6.0
Time, min

Spectrum from 202201... 840) from 5.523 min

1.20e5

1.15e5

1.10e5

1.05e5

1.00e5

9.50e4

9.00e4

8.50e4

8.00e4

7.50e4

7.00e4

6.50e4

6.00e4

Intensity, cps

5.50e4
5 00e4
4.50e4
4.00e4
3.50e4
3.00e4
2504
2.00e4
1.50e4

1.00e4)

5.00e3

0.00e0

377.1774
1.9976
1.0034
2.9996
T 37 380

Mass/Charge, Da

— @ Spectrumfrom 20220124 _frakcja_POS5 wiff2 (sampl_..rom 5.930 min Precursor: 3772 Da, +1, CE: 450
@ Spectrum from 20220124 _frakcja_POS.wiff2 (sample &... from 4.874 min Precursor: 375.2 Da, +1, CE: 45.0

% Intensity (of 2.1e5)

95% 4

50%

85% 4

80% 4

75% 4

70%

65% 4

60% 4

B5% 4

50%

45%

40% A

35%

30%

25%

20% A

15%

0%

1 57.0891

201.0467

166.0779

165.0702

193.0746
200.3824

175.1219
91.0555 1655117
1

50 100 150 200 250 300 350 400 .
Mass/Charge, Da

After applying filters - the results are narrowed down to compounds with a similar mass defect and similar fragmentation to hydroxyzine.

C
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Compound identification

Hydroxyzine

XIC from 20220124 _frakcja_POSwiff2 (sample 6.4 TOF MS (100 - 840): 3771771 +/- 0.0050 Da Spectrum from 20220124 _frakcja_PO...OF MS (100 - 2840) from 5.935 min Spectrum from 20220124 _frakcja_POSwiff2 (sample B} - Frakcjz 10x zatezona, Experiment 8, +|DA TOF MSMS (30 - 840) from 5.942 min Precursor: 377.2 Da, +1. CE: 45.0
832 77,1774 201 0467
Be5 1425 1 16000 |
5e5 | 1.265 4 14000 -
1 0e5 4 12000
g 45y g 2 o0 1660777
= ERR LS 2
o o o
E 265 z g 2000 -
= = 6.0e4 = 165.0700
265 379.1751 5000
& £0e4 | 3781812
4000
Ty 2004 HOITE 2000 ] 189.0308
291 180 91,0533 193.0763
e I — L —— 4
53 54 55 56 57 58 5% 60 61 62 63 64 65 65 76 377 378 375 80 M g2 40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 0
Time, min Mass/Charge, Da Mass/Charge, Da
.. i 1 ils  MSMS Detail i
Found elemental compositions Find Any Find M3 Details ails Compound Details
Ht  Fomula iz RDB ppm M MSMS MSMS Found Parent mass |377.1774 Charge <= Mass tolerance (mDa)5 #Cf#heteroatoms = |0
Rank ppm  Rank ~
CoaH2sON2  [377779 (130 |3 [ 1 05| 1 |naet 7MS/MS peaks  Display type: Best fragments for formda - 2 B (@)
Fragment detzils for C24H2ECINZ
44
z 2
= e c1 Claggnz
g 0 Pﬁ %Pﬂum CTTHISH W C13&E_§b
5 [
£ 24
4]
0 % 100 105 110 115 120 125 130 135 140 145 180 185 160 185 170 175 180 185 150 155 200 205
m/z, Da
cln hydroxyzine poch 5_96 A Fragments Peaks
o] P Mass/Charge Intensity (%) Lssigned Error (ppm) Radical
1 / 91.0538 053 43 O
— 165.0700 275 10 O
ol e al 166.0777 56.70 0.0
\ 751222 080 15 ]
I| Ne N 1330763 108 0 O]
k | ca 195.0308 062 07 ]
201.0467 100.00 06 O
M
\ / Matches: 6 of 7 peaks, 99.5% of total intensity

C

Of particular interest was 1-Benzyl-4-[(4-chlorophenyl)-phenylmethyl]piperazine (a hydroxyzine derivative). LabExperts



Compound identification

Hydroxyzine

XIC from 20220125_POSwiff2 (sample 2)..MS (100 - 840): 301.2844 +- 0.0043 Da Spectrum from 20220125_POS.wiff2 (sam...DA TOF MS (100 - 840) from 5.891 min Spectrum from 20220125_POS.wiff2 (sample 3) - Pr 2 19.01, Experiment 8, +IDA TOF MSMS (30 - 840) from 5.898 min Precursor: 301.3 Da, +1, CE: 45.0
5.0e5 7000 4
s 522 1 0e5 301 2843 7000 2402322
455
9.0e4 £000
4.0e5
2.0e4
3.5¢5 _ 5000
7.0e4
g 3065 é £ 0et % 4000
fj 25e5 fj“ 5.0ed ‘ﬁ“
£ 20 2 e £ 20004
1.5e5 3.0e4 2000
1.0e5 7064 302.2873
1000 7
5.0ed 1.0e4 430537 570634 51015 95,0852 }09-101 0 183.1748
24 3022485 3032504 | L 123.1155 3
0.0e0 . . - . . 0.0:0¥ . : — : ; .S WU VO kO R .
5.0 55 6.0 65 70 3m 302 303 304 305 40 5D 60 70 80 S50 100 110 120 130 140 150 160 170 180 130 200 210 720 230 240 250 260 270 280 230 3% 310
Time, min Mass/Charge, Da Mass/Charge, Da
i i ils MSMS Detail i
Found elemental compositions Find Any Find MS Details gils  Compound Details
. MS  MSM5 MSMS Parent mass |301.2843 Charge <= Mass tolerance (mDa)5 #Cf#heteroatoms > 0
Hit  Formula m/z RDB  ppm Rark ppm  Rank Found -
CITHIEN202 | 3012850 | 10 |22 | 1 | 14| 1 |na2e 15M5/M5 pesks  Display type: Al -BRE@
Fragment details for C17HITN202
5
CEH13
Cagt 7 C12g230 C15HZIND
D"“Q%N r“u:nf Cﬂ—u:ﬁ.“?i FW = C%ﬂ Las. W """"
-5 T T T T T T T T T T T T T T T T T T T T T T
30 40 50 &0 70 a0 20 100 1o 120 130 140 150 160 170 120 130 200 210 220 230 240
miz, Da
c N LARAD Fragmerts Peaks
o P Mass/Charge Intensity (3 Assigned Errar (ppm) Radical
s | F 30.0336 454 | | |
41,0380 154 [l [m]
Cl | Br 430837 6.52 O [m]
57.0694 77 [l [m]
FiMNa| H " 58,0647 201 0 0l
K | ca H H H H 67.0544 160 21 [l
H 71.0864 272 1 [m]
81.0652 1.82 [l [m]
/N* N 830854 136 15 [l
o y H H g 851015 3.2? 34 [l
95.0852 517 35 [l
H 108.1010 456 12 [l
H 123.1155 1.50 [m]
183.1748 666 25 [l
2402322 100.00 0.1 [l
Matches: 7 of 15 peaks, 81.3% of total intensity

C

POS/NEG — many compounds of this type in the tested fraction. LabExperts



Compound identification

Hydroxyzine

+ @ CEH1404 XIC from 20220125_NEG wiff2 (sample 4) - Pr219.01. Expenment 1. -IDA TOF MS (100 - 840): 173.082 +- 0.005 Da

1.15e6 4 \C1?HZBD4I 7.107
1.10e6 4
1.05e6 4
1.006 4
9.50e5 {
9.00e5 4
8.50e5 4
8.00e5 4
7.50e5 4
7.00e5 4
6.50e5 4
6.00e5 4

5.50e5 4

Intensity, cps

5.005 4

C14H30055/ 14,580
4.50e5 4

4.00e5 4 C17H2605 / 14 550

3.50e5 4
3.00e5 4

2.50e5 4

C17H2604 /15570
2.00e5 4

1.50e5 4

1.005 4

C17H2805/[7.432 e C17H2605/ 14,830
5.00e4 | C1TH2605 /6,903 C14H30055 /147 SE\LCWstos; 14786 C17H2604/ 16341 C17H2605 /22539
COH1604 / 4.058 ~, 01742805/ 7.848 C20H24N206 / 12410
o.ooeo* ‘ , .

i
1 2 3 4 5 6 7 8 9 10 1 12 13 14 15 16 17 18 19 20 21 n 2 24 25 2% 27 28 23
Time, min

C

XIC NEG — Analysis of HPLC 90 min. fraction. LabExperts



Compound identification

Hydroxyzine

+ @ C7H15NO XIC from 20220125_POS wiff2 (sample 3) - Pr2 19.01. Experiment 1. +{DA TOF MS (100 - 840)- 130.123 +/- 0.005 Da
00t TesHs03 /5285 General conclusions
v - the fraction contains a mixture of several dozen compounds,
20065 - some of them ionize positively (POS), some negatively (NEG),
e - summary formulae have been proposed for most of the substances,
- structural formulae have been proposed for several substances derived from
30065 hydroxyzine or clearly dominant at a later stage of separation,
s - hydroxyzine is present in the analyzed fractions
roe 1-Benzyl-4-[(4-chlorophenyl)-phenylmethyl]piperazine
6.50e5
£ 00e5 C24H2BCINZ / 5.536
% oo C17H36M202 / 5.888
=
% 5.00e5
= CBH1TNO /4733
45065 C17H3ENZ0 | §.823
11
4005 Y m;z'in'e’, . C12H10025 /6,384
3.50e5 CTH1SNO 1 3.629
C12H2004 /6.355
20065 C18H40N202 / 6.705
2.50e5
CBH17NO / 4.561
1 C14H31N /6124
20065 C17H2403/9.339
C17H2403/7.097
e i C16H34M20 /5779 CTIHADNIO N
1.00e5 craHa /2638 CoHED3 /4.7 ?‘BHEJ o CoHB03/ 5621 || |cpeos/qdo i Coipoa /7016 CSHED3/7439 CoHEO3/8.568 C3HE03 /8 C9HE02/ 10.220
CoHeoasaq7s  CoHEOR/3. ' COHED3/4.343  gienal /)i 57a | ! | CSHEO3/6.400 03 /6870 603 /7.169 | CSHE03/7.969 /CBHBDBJ'SJZS C9H603/8.910 CoHBO3/964  oenn 10008 |
5 00coM ot 2 TVTHITNQ 2| 61084
A 8l A
0.00e0 A ATV PR . _ - £, /\
30 32 34 36 38 40 42 44 4§ 48 50 52 54 56 58 60 62 64 70 72 74 76 78 80 82 84 86 88 9.0 9.2 94 96 98 100
Time, min

XIC POS - Analysis of HPLC 90 min. fraction.



Compound identification

Loperamid — semi-automatic approach

Compound Library X

!\élolet_c]:cplesrofller — software supported semi-automatic metabolite B
identification:

Compound Information Structure Open Structure...  Clear
« Substrate knowledge needed (structure, MS & MS/MS data) compoundriame: | Loperamid s e AP
+ ldentification, interpretation, visualisation and profiling: hemiartomuts. | Coormachaos @;@ .

Polarity: (@) Positive () Megative o,

« Small-molecule metabolites
* Molecular weight catabolites (e.g. peptides & PTMs)

Experimental Data

« ADC - "antibody-drug-conjugates" — metabolites, catabolites and spectis | Precd77.23), CE4S), Charge(+1) vl
MS/MS Spectrum Spectrum Details
StrUCtu re + Loperamig. Prec{477.23), CE(45), Charge({+1) °
10000 1 Instrument type: TOF
266.1576
2000 4 Retention time: 7.11 min
% 600D 1 210.1285 Charge: 1
il 477.2283
Material: LLC extracts form cell line culture diluted with mobile phase S Colionenergy. 45 v
T2.0436 2381215
TR TR T W e we i
X500R LC-MS/MS iz

Open .wiff File... Jl Open i File... |

LC-MS/MS method (15 min.) — DIA TOF MS - SWATH MS/MS (POS)
30 SWATH MS/MS windows (100 — 1000 m/z range covered)

Step 1 — Chemical formula & structure - MS, MS/MS data.

C
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Compound identification
Loperamid — semi-automatic approach

Biotransformations

Delete

Set: | Phase | and Il v |
Nam| AminoAcids Mass Shift Description
Compound name: Loperamid / Deca GsH only -43.9898 R-COOH to R-H
l S Propy -40.0677 R-CH2COC3HT to R-COOH

Chemical formula: | C29H33CIN20O2 Lozs Oligonucleotide Basic

-30.0106 R-CH20H to R-H

(@) Positive () Megative

Polarity: = M P Mitro|  Oligonucleatide Comprehensive -28.9742 R-NOZ2 to R-NH2
Charge state: From: | 1 v To: | 1 v 0 o 0 Propl gjigonucleotide Metabolites -28.0677 R-CH20CH2CH2CH3 to R-COOH
- Bis-0 -28.0313 CH3-R-CH3to R
Adduct: [M+H] Phase |
Los -27.9949 R-CO-R1 to R-R1
m/z: 477.2303

Phase | and |

-26.0520 R-CHZCOCHZCH3 to R-COOH
Phase Il

Peak Finding Strategy

Use this algorithm:
TOF MS
+/ Predicted metabolites

Generic Parameters

Biotransformations

M5 Parameters

Biotransformations

Use this set: Phase | and Il

Biotransformations selected: 80

+/ Generic peak finding

Formula Prediction

Apply mass defect filter

At least 1 | losses

+/ Considerinternal neutral losses

|sotope pattern (SWATHE Only)

Demethylation and Desaturation

Sulfoxide to Thioether

-16.0314 -CH2-2H

-15.9945 RR150 to RR1S

Contribution
M5 Data

Automatically weight MS/MS

MS5/MS Data

Name Mags Shift Description
Apply charge state filter mill Search Constraints Rings and Double Bonds
Hydrolyziz of Mitrate Esters -44 9851 R-ONOZ to R-OH
Mass defect Elements from: RDE from: -1.0
Decarboxylation -43 9898 R-COOH to R-H
) Elements to: C30H120CI2ZN17022P55]  RDBEto: 30.0
Isotope pattern Propyl Ketone to Acid -40.0677 R-CHZCOC3HT to R-COOH s
TOF MSMS Lozs of Hydroxymethylene -30.0106 R-CHZ0H to R-H M3
Isotope Pattern Tolerances Element Ratios
/| Find characteristic product ions Nitro Reduction -29.9742 R-MOZ to R-NHZ Int
() All specified ions Propyl Ether to Acid _28.0677 R-CH20CH2CH2ZCH3 to R-COOH MS m/z tolerance: 10 ppm +/| Oxygen/phosphorus count== | 2
Atleast| 2 | ions Bis-Demethylation -28.0313 CH3-R-CH3to R Intensity tolerance: 10 % +/ Oxygen/sulphur count = | 2
Loss of CO -27.9948 R-CO-R1 to R-R1 Liry
+/| Find characteristic neutral losses
i Ethyl Ketone to Acid -26.0520 R-CH2COCH2CH3 to R-COOH 4 Ranking
() All specified losses
Loss of Water -18.0106 R-H20to R my

Save Default Settings Restore Defaults Save and Close Cancel

Set-up of parameters of the method of searching for metabolites. C
LabExperts



Compound identification

Loperamid — semi-automatic approach

operamid.xml - Processing Parameters

Delete

Method type: Small mol

Compound Information [ Select From Library.

Compound name:

Loperamid

Chemical formula: | C29H33CIN202

Polarity: (@) Positive () Negative

Charge state: From: | 1 ¥ (To: | 1 v o
Adduct: M+H]

ez 477.2303

_ Compound-Specific Parameters _

Mass Defect Filters

Filters selected: 22

Mass Defect Window (mDa)

Mass Defect

Peak Finding Strategy

Use this algerithm:
TOF MS
+/ Predicted metabolites
+/ Generic peak finding
Apply mass defect filter
Apply charge state filter
Mass defect
Isotope pattern
TOF MSMS
+/| Find characteristic product ions
() All specified ions
@ Atleast 2 | ions
+/ Find characteristic neutral losses
() All specified losses

losses

At least | 1
+/ Consider internal neutral losses

Isotope pattern (SWATHE Only)

Compound-5Specific Parameters

Reference MS/MS Spectrum

) i file

PrOdUCt Ions and NEUtraI Losses _

@® Compound Library | Prec(477.23), CE(45), Charge(+1) - R... ¥ |

100
210.1285 2881578 4772283
50 I
50 100 150 200 250 300 350 400 450
miz
FEEEh RGeS ' miz z Formula Error Neutral Loss  Ply/| NL+/ IP
Filt
frers 720436 1 C3HBND _0.81 CIBH2ECIND v v
miz From: | 50,0 To: | 1000.0
115.0526 1 C9HT -1.59 C20H27CINZ02 v v
Charge , ,
tate; TTemi 1V Tor 1
state: 210.1265 1 C9H21CINOZ 0.96 C20H13N v v
Only show product
ions above: 2381216 1 C16H1BNO -1.06 C13H18CINO v v

Mass accuracy
within:

5.00

+/ Add product ions, neutral losses from Phase |l metabolites

Save Default Settings Restore Defaults

Save and Close Cancel

Set-up of parameters of the method of searching for metabolites.

Cleavage Metabolites

Potential Compound Cleavages

Maximum bondsto break: | 2 %

Cleavages selected: 16

_ Compound-5pecific Parameters

Break ring bonds

l:l Only break C-M bonds

vy Loss from Parent Neutral Formula [Mr:.:'lzh [MTI‘:IZ'I4]+

v Cl=H and C18H18MO C11H1SNO 1781226 195.1452
v 0 and C18H18NO C11H14CIN 196.0888 2131153
v C18H18NO C11H14CINOD 212.0837 2281102
v C11H12CINO and CZHSN C16H160 2251274 2421539
v C11H12CIND and CHZ CATH1SNO 2541538 2711805
v CHH1ZCIND C1B8H21NO 268.1696 285.1961
v Cl-=H and C2HSN C2THZ8MO2 400.2271 417.2537
v 0 and C2HSN C2THZECINO 4181932 4352198

v miz
Name Formula [M+H]+ Defect below above

+/ LossofCland... C11H1SNO 1781226 0.1226 30 20
+/ LossofOand.. C11H14CIN 196.0888 0.0888 30 20
+/ Loss of C18H1... C11H14CINO 212.0837 0.0837 30 20
+/ Loss of C11H1.. C16H160 2251274 0.1274 30 20
+/ LossofC11H1.. C1TH1SNO 2541539 0.1539 30 20
+/ Lossof C11H1... C18H21NO 268.1696 0.1696 30 20
+/ LossofCland... C27H28NO2 400.2271 0.2271 30 20

Mass Range
from m/z to miz
160 238
178 256
194 272
207 285
236 314
250 328
382 450

miz
[M+Na]+

200.1048

218.0707

234.0656

247.1093

276.1359

280.1515

4222000

4401752

C
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Results

Compound identification
Loperamid — semi-automatic approach

Group by Peaks 57  Assign ID Add MS/MS...  Analog Integratio... [

Report Peak ID MName Formula Assigned §Neutral Mass Average Mass miz Charge ppm R.T.(min) Peak Area % Area % Score
1 41 Loss of C11H12CINO+Desaturation [M+H]+ C1GH19MOD + 265.15 265.41 2661546 1 25 T30 5.64E+04 0.08 T34
2 Parent [M+H]+ C29H33CIN202 < 476.22 476.54 477 2296 1 -1.5 995 1.05E+04 0.01 B6.7
3 M25  Glucuronidation [M+H]+ C35H41CIN203 o 652.26 652.89 653.2636 1 18 6.55 2.24E+04 0.03 778
4 Parent [M+Na)+ C29H33CIN202 o 476.22 476.73 4992122 1 -0.2 7.10 8.94E+03 0.01 75.0
3 M40  Oxidation [M+H]+ C29H33CIN203 o 49222 492 54 4932256 1 0.8 729 1.97TE+04 0.03 &2.0
[ M26  Owidation [M+H]+ C29H33CIN203 < 49222 492.83 4932254 1 03 B.57 2.40E+04 0.03 75.0
7 Parent [M+H]+ C29H33CIN202 o 476.22 476.96 477.2321 1 37 1.74 6.55E+02 0.00 541
g Parent [M+H]+ C29H33CIN202 ' 476.22 477.05 477.2319 1 32 1.29 1.67TE+03 0.00 63.6
9 Parent [M+H]+ C29H33CIN202 o 476.22 476.91 4772299 1 -08 11.14 1.45E+03 0.00 B6.7
10 Parent [M+H]+ C29H33CIN202 < 476.23 47715 4772325 1 45 1.07 9.56E+02 0.00 60.5
11 Parent [M+H]+ C29H33CIN202 o 476.22 476.52 477.2289 1 -29 10,07 9.60E+04 0.13 643
12 Parent [M+H]+ C29H33CIN202 'y 476.23 476.79 4772334 1 6.3 .09 10ME+03 0.00 535.8
13 Parent [M+H]+ C29H33CIN202 o 476.22 476.88 4772313 1 20 757 6.4TE+D3 0.01 75.0
14 Parent [M+H]+ C29H33CIN202 o 476.22 476.90 477 2298 1 -12 TAT 6.11E+03 0.01 75.0
13 Parent [M+H]+ C29H33CIN202 ' 476.22 476.91 477.2295 1 -1.7 T.36 1.04E+04 0.1 75.0
- Parent [fM+H]+ C29H33CIN202 o A4T6.22 AT6.TT 4772312 1 19 7.10 1.35E+07 17.94 959
17 M30  Loss of CH2 [M=H]+ C2BH3I1CIN202 o 462.21 462.77 4632155 1 18 6.65 1.97E+07 26.27 96.9
18 M23  Loss of CH2 and CH2 [M+H]+ C2TH29CIN202 o 44319 44375 4491997 1 1.6 6.34 9.44E+04 0.13 937
19 M3z Loss of Cl-=H [M=H]+ C29H34M202 ' 442 26 44255 4432654 1 02 672 221E+04 0.03 1.6
20 M19  Loss of Cl-=H and CH2 [M+H]+ C28H32N202 < 42825 425.49 4292539 1 05 6.19 242E+04 0.03 75.0
21 M43 | st of CTIH12CINO+Ketone Formatinn MAsHl:  C1RH1SMO? o 28114 28148 282 1491 1 10 73  43F+03 0 a213
S
/ MS Sample, XIC from 477.2144 to 477.2482
c \\ Ty 0e0 . . : . : : e ‘E . . :
1 2 3 4 5 & T 8 9 13 14
= M
OH o Remove MS/Ms [
t:Hg,’“E:'_‘3 | /i\ R N 1 2101284 266 {527

Example result — sample 40 min.

C

LabExperts



Results Interpretatiol

Potential Metabolites: 169 of 169 Peaks

Compound identification
Loperamid — semi-automatic approach

Group by Peaks 5"  Assign ID Add MS/MS... Analog Integratio.. [

Report Peak D Name Formula Assigned MNeutral Mass Average Mass m/z Charge ppm R.T.(min) PeakArea % Area % Score
17 MM30  Loss of CH2 [M+H]+ C28H31CIN202 s 462.21 46277 4632135 1 18 6.63 1.97E+07 26.27 96.9
M23  Loss of CH2 and CH2 [M+H]+ C2TH29CIN202 + 44819 44878 4491997 1 16 6.34 9.44E+04 0.13 937
19 M32  Loss of Cl-=H [M+H]+ C29H34N202 + 44226 442 55 4432694 1 02 672 221E+04 0.03 316
20 M19  Loss of Cl-=H and CH2 [M+H]+ C28H32N202 o 42825 425.49 4292539 1 0.5 6.19 242E+04 0.03 75.0

Interpretation Deisotope | Prepare.. Options.. Generate  Apply  Remove Selected neutral formula: C27H29CIN202

+ @ +TOF M3/MS5 of 449.2

s

Composition: C2TH29CIN202, Mass: 4451918, Selected: CBHTNO, Mass: 133.0528

cl

Structure 1 of 1, rank = 1|

S

5
1500 38,1221
182.0850 ¥
o 1000
Gy 4491902 «
%‘
T 500 91.0528 x 210.0805 v
£ | 17.0679x | 1320435+ -
- . x
0 91.0$28)(| || ( - 18T'D-834\ SIS N 431.1586 1 S
266.1576
80 80 100 120 X140 160 180 200 220 240 260 280 300D id@menGU=900 400 420 440 450 480
L3

sed assignments: 385.5

ormulae

Assigned: 10 of 27 peaks, score for 10 pro

Fraaments: 10 of 15 Propos

Mass lon Formula, Error Intensity Proposed Structure Details for CBHSNO
e (miz) (ppm)  (cps) L8 Structures FEE
1 115.0532 COHT 85 160.0 7.0 5 37.0 Use Brokenk DeltaH Score
&) ||
2 v 132.0435 CSHENO -6.9 162.0 70 2 38.0
2 2 -4 380
3 v 167.0834 CTH16CI02 0.3 41.0 0.0 0 3.0
4 v 182.0950 C13H12N T7 1133.0 9.0 1 280
5 v 1821062 COH14N202 6.7 41.0 45 1 18.0
& v 1951160 C15H15 45 410 90 1 445 Contained Neutral Losses
7 v 210.0905 C14H12NO -4.1 408.0 10.0 1 45.0 Use Mass Formula
8 v 2381221 C16H16NO -24 1633.0 10.0 2 56.0
9 v 431.1866 C2THZ8CINZO -4.4 3.0 15.0 1 51.0
10 v 4491992 C2TH30CINZ. .. 0.3 761.0 14.0 1 60.0

Parent Structure

Example result — sample 40 min.

oH
NH,
' 7\
\'\
SRy, N e
OH —=—==0
cHy—N
CH,

C
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Loperamid

Potential Metabolites: 502 of 502 Peaks

Compound identification
Loperamid — semi-automatic approach

Plot PeakID Mame Neutral Mass Awerage Masz m/z R.T. (min} MS Area 0 Min M5 Area 10 Min MS Area 20 Min M5 Area 40 Min M5 Area 120 Min
258 G228  Loss of 15.4521 [M+H]+ 460.77 461.29 461.7782 6.65 1.9TE+04 3.25E+04 3ATE+D4 4.64E+04
- Vv Loss of CH2 [M+H]+ 46221 46277 463.2155 6.65 T.36E+06 1.29E+07 1.97E+07 1.85E+07
260 v C231  Loss of Cl-=H and C2H5MN+Tetra-Oxidation and D. .. 44918 44929 467 2187 6.65 1.89E+05 2.T9E+05 2. TTE+05
261 C232  Loss of 9.0106 [M+H]+ 46721 467.42 465.2193 6.66 1.26E+04
Correlation Details Linear Graph % [ all= Chromatograms Show: % [
Barant MA+H1+ mi7=477 7% BT=7 44 min I from 463.1992 to 4563.2301
. Be6 4 @ Time =10 Min
Correlation Details Linear Graph % = ® Time - 20 1in
@ - @ Parent [M+H]+, m/z=477.2303, RT=7.11 mi 51 @ Time =40 Min
— @ Parent [M+H]+, m/z=477. . RT=T.11 min I :
@ @ Loss of CH2 [M+H]+, miz=463 2155, RT=5.85 min 76 1 @ Time =120 Min
@ @ Demethylation and Oxidation [M+H]+, miz=479.2105, RT=8.22 min
@ @ Loss of Cl-=H and C2HEM+Tetra-Oxidation and Demethylation [M+MNH4]+, m/z=467 2187, RT=56.65 min 5e8 4
@ @ Loss of CH2 and CH2+Loss of Hydroxymethylene [M+MNal+ miz=441.1729, RT=5.79 min
@ Loss of 272.0717 [M+H]+, miz=205.1586, RT=5.95 min 5et |
@ Loss of C11H12CINO+Desaturation [M+H]+, m/z=286.1548, RT=7.30 min
@ Glucuronidation [M+H]+, m/z=853.2629, RT=6.56 min 425
@ Demethylation and Desaturation [M+H]+, miz=451.1989, RT=6.02 min
100% - 366 4
2e6
90%
1e6 q
30% 4 0&0 . . . . . - . . T T T T
5.40 5.45 6.50 6.55 6.60 6.70 6.75 6.80 6.85 6.90 6.95 7.00
Time, min
T0%
g
o s oo [ 6 5 | M/ oo [ 1 5
o
o4
"_,_; P +TOF M5 at 6.66 min, Time =10 Min + @ +TOF MS/MS3 of 463.2, Time = 10 Min
2 50%
g 4¢5
# 40%
1.0g6 { 2 3e5
o
z
30% & 265 q
[
7 4852129 £ 165 b
.. (=0
20% - 4842180 456.2152 1881111 483.213
213.1480 . |
0.080 - — - - - . ¢ : . 0e0 - ; A " + . :
10% 4 200 300 400 500 600 700 a00 800 100 150 200 2580 300 380 400 450
miz, Da miz, Da
— F
(0% - T T T T T T T T T T
0 10 20 30 40 5O 60 70 a0 80 100 110 oy . .
Profiling time series. LabExperts



Target confirmation

Targeted analysis
Compound presence confirmation

LabExperts



Target confirmation
Example | - DRUID

DRUID — Driving Under the Influence of Drugs, Alcohol and Medicines in Europe

Common and nowadays obligatory test after a car accident, YES - initially we did it on triplequad LC-

Material to test — blood, MS/MS, but especially at low
LC-MS/MS covers quantitative analysis of 27 most common compounds, concentrations we had problem with

Typically MRM on triplequad instruments compound presence confirmation — poor

MRM ratio, signal specificity or matrix
interferences.

A
1
1

==

Maybe we should try HR-MS/MS?

MRMhr — TOF MS/MS - Optimized DP, EP, CE.
Scanning in a narrow window around the selected
fragment ion or the entire MS/MS spectrum.

® o /i
AR =
’ SR::&?C Fragmentation
election

C

LabExperts



Target confirmation

Example | - DRUID

E@aas [voe ___~1.1<]

5 13rows Filters: 0

e e I e R e e e Il TR T R PR PR L el e o e e Y el PR ol 0 i o Gy | Uy | Combi. o bolope |

» 20 Blank osocze Unknown 5/10/2022 11:45:32 PM| Fenanty| Quantifiers Fenantyl_group N/A 3.63 N/A N/A N/A N/A N/A [M=H]~ N/A C22H28N.. | 337.227 N/A N/A 1881436 N/A N/A N/A N/A N/A
il 52 Druid osocze [0.001 ng/ml] | Standard 5/10/2022 11:57:27 PM| Fenanty| Quantifiers Fenantyl_group 0.001 3.63 3.503e2 an 0.09 29.3 0.001 [M=H]~ 110,67 C22ZH28l 337.227 3372444 503 1881436 1881416 | -109 [ ] v [ ] [ ] Fentanyl (NIST) [Smart Confirmati. 1 28.2 27.888 Infinity
il 84 Druid osocze [0.001 ng/ml] | Standard 5/11/202212:09:23 AM| Fenanty| Quantifiers Fenantyl_group 0.001 3.63 4428e2 375 0.13 361 0.001 [M=H]~ 128.77 C22H28N.. | 337.227 2372417 422 1881436 1881416 -104 1 [ ] [ ] [ ] Fentanyl (NIST) [Smart Confirmati.. | 12.7 20462 Infinity
il 116 | Druid osocze [0.005 ng/ml] |Standard 5/11/202212:23:23 AM| Fenanty| Quantifiers Fenantyl_group 0.005 3.63 1.610e3 378 0.15 101.8 0.004 [M=H]~ 8041 C22H28N.. | 337.227 337.2352 230 1881436 1881427 -49 1 [ ] v [ ] v Fentanyl (NIST) [Smart Confirmati... | 87.1 63.129 Infinity
il 148 | Druid osocze [0.005 ng/ml] | Standard 5/11/202212:35:17 AM| Fenanty| Quantifiers Fenantyl_group 0.005 3.63 2.109e3 374 0.1z 1004.7 0.005 [M=+H]+ 101.86 C22H28N.. | 337.227 337.2353 233 1881436 1881418 -9.5 [ ] v [ ] v Fentanyl (NIST) [Smart Confirmati... | 83.1 56.613 Infinity
il 180 | Druid osocze [0.01 ng/ml] | Standard 5/11/202212:47:11 AM| Fenanty| Quantifiers Fenantyl_group 0.010 3.63 4.093e3 an 0.08 19327 0.010 [M=+H]+ 102.02 C22H28N.. | 337.227 3372300 |77 1881436 1881438 1.3 v v [ ] v Fentanyl (NIST) [Smart Confirmati... | 99.8 77.800 234
il 212 | Druid osocze [0.01 ng/ml] | Standard 5/11/2022 1:01:13 AM | Fenantyl Quantifiers Fenantyl_group 0.010 3.63 3.940e3 372 0.10 3973 0.009 [M=+H]+ 89.69 C22H28N.. | 337.227 337.2320 136 186.1436 1881435  -0.7 1 [ ] v [ ] Fentanyl (NIST) [Smart Confirmati... | 66.3 57.102 24.9
il 244 | Druid osocze [0.05 ng/ml] | Standard 5/11/2022 1:39:11 AM | Fenanty| Quantifiers Fenantyl_group 0.050 3.63 2.054e4 373 0.10 10094.7 0.049 [M=+H]+ 98.67 C22H28N.. | 337.227 337.2276 0.6 186.1436 188.1434  -1.3 v v v v Fentanyl (NIST) [Smart Confirmati.. | 99.2 96.027 3.2
il 276 | Druid osocze [0.05 ng/ml] | Standard 5/11/2022 1:51:04 AM | Fenanty| Quantifiers Fenantyl_group 0.050 3.63 1.832e4 373 0.1 1438.2 0.041 [M=+H]+ 81.33 C22H28N.. | 337.227 3372274 -04 186.1436 188.1433  -1.3 1 v v v v Fentanyl (NIST) [Smart Confirmati.. | 99.9 95.964 8.4
il 308 | Druid osocze [0.1 ng/ml] Standard 5/11/2022 2:02:59 AM | Fenanty| Quantifiers Fenantyl_group 0.100 3.63 4.883e4 375 0.12 3430.6 0.104 [M+H]+ 103.81 C22H28N.. | 337.227 3372272 |08 188.1426 1881435 -04 v v v v Fentanyl (NIST) [Smart Confirmati.. | 100.0 96.560 37
il 340 | Druid osocze [0.1 ng/ml] Standard 5/11/2022 2:16:59 AM | Fenanty| Quantifiers Fenantyl_group 0.100 3.63 4.513e4 372 0.09 3046.3 0.102 [M+H]+ 101.58 C22H28N.. | 337.227 337.2278 |10 188.1426 1881428 -4.3 v v v Fentanyl (NIST) [Smart Confirmati... | 98.7 89.128 143
il 372 | CAL5[0.5ng/ml] Standard 5/6/2022 3:47:22PM | Fenanty| Quantifiers Fenantyl_group 0.500 3.63 1.850e5 370 0.07 143167 0.541 [M+H]+ 108.22 C22H28N.. | 337.227 3372271 | 1.0 188.1426 1881436 0.1 v v v v v Fentanyl (NIST) [Smart Confirmati.. | 99.0 96.783 16
il 404 | CAL5[0.5ng/ml] Standard 5/6/2022 3:59:14PM | Fenantyl Quantifiers Fenantyl_group 0.500 3.63 1.785e5 an 0.09 101809.8 0.465 [M+H]+ 92.96 C22H28N.. | 337.227 3372272 0.6 188.1426 1881438 0.9 v v v v v Fentanyl (NIST) [Smart Confirmati.. | 99.4 96.668 21

Calibration for Fenantyli y = 1.67863 x + -5.44320e-4 (r = 0.09682, r* = 0.09364) [weighting: 1/x)
0.90

085

- Fentanyl (example)
= The "lower part" of the matrix curve (plasma) - 0,001 — 0,5 ng/ml
- SMRMhr (optimal DP/CE, the entire MS/MS spectrum collected)

Area Ratio
o
=
&

QTOF — 5-element confirmation of the presence of a
substance, of which the highest weight (50%) is by the
MS/MS spectrum,;

IMPORTANT — MS/MS records in the database must be
updated with optimized CE spectra to obtain best scores

0.01 0.02 0.03 0.04 0.05 0.06 0.07 0.08 0.09 0.10 0.1 0.12 012 0.14 0.15 0.16 0.7 0.18 0.19 0.20 0.21 0.22 0.22 0.24 0.25 0.26 0.27 0.28 0.29 0.20 0.31 0.32 0.32 0.34 0.35 0.36 0.37 0.38 0.39 0.40 0.4 0.42 043 0.44 045 0.46 047 0.48 0.49
Concentration Ratio
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Target confirmation

Example | - DRUID

B 13rows Filters: 0/ Quaii EEaasa
Acquisition C Actual Retenti... Calculated Adduct Mass . )
Index Sample Name 7| Sample T 7 18 Time GroupName | Concentration 7| Time D... Concentrat... V| /Charge | Accuracy ¥| Formula ¥/ Error (.. | Pl N
Blank osocze 5/10/2022 11:45:32 PM| Fenantyl Quantifiers Fenantyl_group 337227 ] ]
52 | Druid osocze [0.001 ng/ml] Standard | 5/10/202211:57:27 PM| Fenantyl Quantifiers Fenaniylgroup  0.001 3.63 3503|371 0.0 20.3 0.001 MHI= 11067 | C22H2BM.. |337.227  |3372444 |50.3 1881436 | 186.1416 |-109 0 v | ® @ Fentanyl (NIST) [Smart Confirmati... 28.2 27688 Infinity
[ |84 | Druid osocze [0.001 ng/ml] Standard | 5/11/202212:09:23 AM| Fenantyl Quantifiers Fenanylgroup | 0.001 3.63 44282 |3.75 013 361 0.001 [M+HI+ 12877 | C22H2eN.. |337.227  |337.2417 |422 1881436 | 188.1416 | -104 1 ° ® @  Fentanyl (NIST) [Smart Confirmati.. 12.7 20462 Infinity
116 | Druid osocze [0.005 ng/ml] Standard | 5/11/202212:23:23 AM| Fenantyl Quantifiers Fenantylgroup | 0.005 3.63 16103 378 0.15 1018 0.004 [M+HI+ 2041 C22H2EN.. |337.227 | 337.2352 | 230 1881436 | 188.1427 | -49 1 o | v ® | v Fentanyl (NIST) [Smart Confimati.. 87.1 63120 Infinity
148 | Druid osocze [0.005 ng/ml] Standard | 5/11/2022 12:35:17 AM| Fenantyl Quantifiers Fenantylgroup | 0.005 3.63 21093 374 012 1004.7 0.005 [M=H]+ 10186 | C22H28N.. |337.227  |3372353 | 233 1881436 | 188.1418 | -9.5 e | v ® | V/  Fentanyl (NIST) [Smart Confirmati.. | 83.1 56613 Infinity
[ 180 | Druid osocze [0.01 ng/ml]  Standsrd | 5/11/202212:47:11 AM | Fenantyl Quantifiers Fenantylgroup  0.010 363 10033 371 008 19327 0.010 [M+HI+ 10202 | C22HM2eN.. |337.227 | 337.2301 |77 1881436 | 1881438 | 1.3 v v | @ | V  Fentsnyl (NIST) [Smart Confirmati... 99.8 77800 234
[ 212 | Druid osocze [0.01 ng/ml]  Standard | 5/11/2022 1:01:13AM | Fenantyl Quantifiers Fenantylgroup | 0.010 363 39403 372 0.10 3973 0.009 [MH]= 89.69 C22HZEN.. |337.227 | 337.2320 | 136 1881436 | 186.1435 | -07 1 e | v ° Fentanyl (NIST] [Smart Confirmati.. 663 57102 249
[ 244 | Druid osocze [0.05 ng/mi]  Standard | 5/11/2022 1:39:11AM | Fenantyl Quantifiers Fenantylgroup | 0.050 3.63 205404 373 0.10 10094.7 0.049 [M+HI+ 98.67 C22H28N.. |337.227 | 337.2276 |06 1881436 | 188.1434 |-13 v | v v v Fentanyl (NIST) [Smart Confirmati.. 99.2 96027 32
[ 276 | Druid osocze [0.05ng/ml]  Standard | 5/11/2022 1:51:04AM | Fenantyl Quantifiers Fenantylgroup | 0.050 363 18324 373 0.1 14382 0.041 [M+HI= 8133 C22HZEN.. |337.227 | 337.2274 | -0.1 1881436 | 188.1433 |-13 1 v | v vV Fentanyl (NIST] [Smart Confirmati... 99.9 05964 84
[ 308 |Druidosocze[0.1ng/ml]  Standard | 5/11/2022 2:02:59AM | Fenantyl Quantifiers Fenantylgroup 0100 3.63 48834 |35 012 34396 0.104 [M+H]+ 103.81 C22H28N.. |337.227 | 337.2272 |08 1881436 | 188.1435 | -0 v | v v/ Fentanyl (NIST) [Smart Confirmati... 100.0 96560 | 3.7
[ 340 | Druidosocze[0.1ng/m]  Standsrd | 5/11/2022 2:16:50AM | Fenantyl Quantifiers Fenantylgroup 0,100 363 45134 372 0.09 20463 0.102 [M+HI+ 10158 | C22H2BN.. |337.227 | 337.2278 |10 1881436 | 188.1428 | -43 v | v + Fentanyl (NIST) [Smart Confirmati.. 987 89.128 143
[ 372 | cALS [0.5ng/mi] Standard | 5/6/2022 3:47:22PM | Fenantyl Quantifiers Fenantylgroup | 0.500 363 185065 | 3.70 0.07 143167 0.541 [M=H]+ 10822 | C22H2BM.. |337.227  |3372271 |-10 1881436 | 188.1436 | 0.1 v | v |V | ¥ | |Fentanyl (NIST) [Smart Confirmati.. | 99.0 96783 | 16
[ 404 | CALS [0.5ng/mi] Standard | 5/6/2022 3:59:14PM | Fenantyl Quantifiers Fenantylgroup | 0.500 363 1785e5 371 0.09 101800.8 0.465 [M+HI+ 92.96 C22M28N.. |337.227 | 337.2272 | -06 1881436 | 183.1438 |09 v | v | v | v | ¥ |Fentanyl (NIST) [Smart Confirmati...| 99.4 96.668 2.1
anua View - a
I | Biank osocze - Fenanty! (Unknown) 188.1386 - 188.1486 - (Path: DASCIEX .. Data\20220510_Druid_wyznaczenie LOD w matrycy.wiff2), (sample Index: 19) 100 100%
v ime (RT) (Ares N/A, Heights N/A, RT: /A min
Noise Region Start-End: 3.06-3.56 085 9s3%
Expected RT 3625 i
P i 13 0.90 90%
RT Half Window 0 sec
085 85%
Peak selection by Expected RT 1z
0.80 80%
B8
075 5%
/| Smoothing Low o0 070 70%
Noise filter () Moving average ) 085 65%
0.60 60%
8
055 55%
Interference resolution 50 % g
, 7 050 5 oson
I A = "
Peak baseline Local Linear 6 043 43%
Saturation correction 0.40 40%
5
Threshold 035 5%
Filtering 4 030 30%
Minimum peak height 200.00 i
025 25%
Minimum signal/noise 3.00 :
0.20 20%
2
0.15 15%
1 0.10 10%
) 005 5%
335 3350 355 350 155 370 375 350 385 390 0,00
Time, min 01 02 03 04 0s 056 07 08 0o 01 02 03 04 0s 06 07 0 0o
¥ Peak Details ¥ Formula Finder Results ¥ Library Search Results
Fragment m/z Fragment Mass Error (ppm) Retention Time (min) lon Ratio Name Formula Score m/z(Da) Error (ppm) Error MSMS (ppm)  Hit Count Name CAS# Formula MM (Da) Fit Rev.Fit Purity CE(eV)
1881436 /A N/A N/A

Blank serum LabExperts



Target confirmation

Example | - DRUID

5 13rows Filters:0 W/ Quaiify for Rules

eEEaag

[voe 1<)

Co...
Acquisitid C C C Actual Calculated Adduct Precursor Found Mass Fragment Found o - Library Combi. Isotope
Index Sample Name v|Sample T..¥| o rime Y| Ton . O T Y| Gemis | @meemerm VU 7 concentrat... Y| fCharge  ¥| Accuracy ¥| Formula 7| ) p s | Ervor ¢.. Mase Y| At Fra. Ac... 7| Reporta... 7| Error... | Mass... Library Hit 7| seore | seore T| Ratia.. V|
20 | Blank osocze Unknown 5/10/2022 11:45:32 PM_ Fenantyl Quantifiers Fenantylgroup | N/A 3.63 N/A N/A N/A N/A N/A [M+H]+ N/A C22H28M.. |337.227 | N/A N/A 188.1436 | N/A N/A N/A N/A NFA
52 Druid osocze [0.001 ng/ml] | Standard 5/10/202211:57:27 PM  Fenantyl Quantifiers Fenantyl_group 0.001 363 3.503e2 ENa 0.09 203 0.001 [M=H1- 11067 C22H28N... | 337.227 337.2444 | 503 1881436 | 1881416 | -10.9 [ ] v L ] [ ] Fentanyl (NIST) [Smart Confirmati.. 28.2 27.888 Infinity
| 84 | Druid osocze [0.001 ng/mi] | Standard 5/11/202212 Fenantyl Quantifiers Fenantyl_group | 0.001 3.63 4428e2 | 375 013 36.1 0,001 [M+H]= 128.77 C22H28M.. |337.227 | 337.2417 |422 188.1436 | 1881416 | -10.4 1 ® ® @ | Fentanyl (NIST) [Smart Confirmati.. 12.7 20.462 Infinity

10.005 ng/mil

| (NIST) [Smart Confirmati

[ 148 | Druidosocze[0.005 ng/ml] Standard | 5/11/202212:35:17 AM Fenanty Quantifiers Fenantyl_group | 0.005 363 21003 374 0.2 1004.7 0.005 [M+H]+ 10186 | C22M28N.. 337227  337.2353 233 1881436 1881418 95 e | v ® | Fentanyl (NIST) [Smart Confirmati... 83.1 56612 Infinity
| 180 | Druidosocze[0.01ng/ml]  Standard | 5/11/202212:47:11 AM Fenantyl Quantifiers Fensntylgroup | 0.010 263 400322 371 0.08 19327 0.010 [M+H]+ 10202 | C22M28N.. |337.227  [337.2301 |77 1881436 | 1881438 | 1.3 v | v @ |  Fentsnyl (NIST) [Smart Confirmati... 09.8 77800 234
[ 212 |Druidosocze[0.01ng/mll  Standard | 5/11/2022 101:13AM | Fenantyl Quantifiers Fenantyl_group | 0.010 363 39403 372 0.10 3973 0.008 [M+H]+ 89.69 CozH2GM.. 337227 | 337.2320 | 136 1881436 | 1881435  -07 1 e | v 0 Fentanyl (NIST] [Smart Confimati.. 663 57002 249
| 244 |Druidosocze[0.05 ng/ml]  Standard | 5/11/2022 13811 AM | Fenantyl Quantifiers Fenantylgroup | 0.050 363 20544 373 0.10 100847 0.049 [M+H]+ 9867 C22H2EN.. 337227 | 337.2276 |06 1881436 1881434 13 v | v v | v Fentanyl (NIST) [Smart Confirmati... 99.2 96027 32
[ 276 |Druidosecze[0.05 ng/mll  Standard | 5/11/2022 151:04AM | Fenantyl Quantifiers Fenantylgroup | 0.050 S 18324 373 0.1 14382 0.041 [M=H]= 8133 C22H2EM.. 337227 | 337224 -0 1881436 1881433 -13 1 v | v v v Fentanyl (NIST) [Smart Confirmati.. 99.3 95064 84
| 208 |Druidosocze[0.1 ng/ml]  Standard | 5/11/2022 202:59 AM | Fenantyl Quantifiers Fenantylgroup | 0.100 363 4883e4 375 0.2 34306 0.104 [M+H]+ 102,81 C2zHaSN.. 337227 | 337.2272 | -0.8 1881436 | 1881435 D4 v | v v | | Fentanyl (NIST) [Smart Confitmati.. 100.0 96560 37
340 |Druidosoczz[0 ng/mi]  Standard | 5/11/2022 216:59AM | Fenantyl Quantifiers Fenantylgroup | 0.100 S 451384 372 0.09 30463 0.102 [M+H]+ 10158 | CazH2eN.. | 337227 337.2278 |10 1881436 1881428 -43 v | v V| Fentanyl (NIST) [Smart Confirmati.. 987 89128 143
| 272 | cAL5 [0.5ng/mi Sandard | 5/6/2022 3: Fenantyl Quantifiers Fenantyl_group | 0.500 363 18505 370 0.07 143167 0.541 [M+H]+ 10822 | C2aM28N.. 337227  |337.2271 |-10 1881436 | 1881436 0.1 v v | ¥ ¥/ | Fentanyl (NIST) [Smart Confirmati... 99.0 96783 16
404 | CAL 5 [0.5ng/mi] Swndard | 5/6/2022 359 Fenantyl Quantifiers Fenantylgroup | 0.500 363 17855 | 371 0.09 1018098 0.465 [M+H]+ 92.96 C2zH2EN.. 337227 3372272 |06 1881436 1881438 0.9 v v | v ¥ | Fentanyl (NIST) [Smart Confirmati.. 99.4 95668 21
view [l options ] o]
Druid osocze [0.005 ng/mi] - Fenantyl (Standard] 168.1386 - 186.1486 - (P...\Dta)\20220510_Druid_wyznaczenie LOD w matrycy witt2), (ssmple Index: 22) | = @ Spectrum from 20220510 Druid_wyznaczenie LOD w matrycywiff2 (s..periment 1, +sMRMhr TOF MS (100 - 840) from 3.774 to 3784 min  ~ @ Deconvoluted, Spectrum from 20220510_Druid_wyznaczenie LOD w mat..40 - 350) from 3.896 to 3.923 min Precursor: 337.2 Da, CE: 36.0]
Area: 1.670e3, Height: 6.786e2, RT: 2.78 min [C22H28N20+H] = pectrum from 20220510_Druid_wyznaczenie LOD w matrycy wiff2 (sample 2...SMS (40 - 350) from 3.842 to 3.952 min Precursor 337.2 Da, C&: 36.0]
Noise Region Start-End: 3.06-2.56 @ Library Spectrum: Fentany] (NIST) (437387) , CE=54.850280761718825.14971923828125
Bxpected KT pyean e —————— 250 EEETOE 2372352 100%
. 186.1433
RT Half Window 30 sec 830 90%
Peak selection by Expected RT  w 500 200 3351511 80%
337.2006 332.1583 0%
341.1522 T0%
Mass error — 23 ppm 150 3352533 3362225 3370125 391422 ] .
337.1608 3391930 1l 325 1740 Hz1TE
/] Smosthing [P— Mass fragment error — -4.9 ppm 3351877 R 2411058 505
o : 100 335074 3361549 338.2000 341.0631 3421467 40% 1050474
® Noise filter Moving average RT delta — 015 1351026 sl 3300594 |330.2533 3410205 [ ors
. . . 7.107 3401158 213 30%
sron 326.2504 -
Isotope pattern — infinity " 33173 38,1625 oo - )
e ib 0 336.1812 T 338.2233 S40.1310 s W% 59,1701
Interference resolution 50 % . LI rary score — 871 A) g il L \ IH | E_j J
s - : | T I |
I A #] Combined score — 63% 2 o g AL Al L1
) g £ E
Peak baseline Local Linear £ — 5
Saturation correction =0 2
Threshold 230 3%
B -100 i
g 200 -40%
Minimum peak height 200.00 s0n
Minimun signal/noise 3.00 150 150 0%
100
-200
80%
50
-90%
: -250
0 e -100%
345 350 333 360 385 370 173 3.80 s 290 335 335 337 338 339 340 341 342 60 80 100 120 140 180 180T 200 220 240 260 280 300 320 340 360
Time, min Mass/Charge, Da Mass/Charge, Da
¥ Peak Details  Formula Finder Results EEB  ~ uibrary Search Resuits
Fragment m/z Fragment Mass Error (ppm) Retention Time (min) lon Ratio Name Formula Score m/z(Da) Error (ppm)  Error MSMS (ppm)  Hit Count Name CAS* Formula MM Da) Fit Rev.Fit Purity CE(eV)
1881436 49 378 /A Fentanyl (NIST] [Smart Confirmation] 437387 C22H2BN2O 33622015 929 75 a1 ss

0.005 ng/ml C

LabExperts



Target confirmation

Example | - DRUID

B 13rows Filters:0 W/ Quzlify for i

eEGaaEs

Index Sample Name 7|Sample T... 7| ;::“:Tii‘:;‘z v © 7] @ e ¥ G(m“p e ] (n“::t“:ﬁﬂ" 7| E’”’;“dv Area 7| R‘Tt:"": 7| ';I‘r:;"tD' 7| /5:‘9;:: 7| u... 7 (E:'(‘E“"':::f_“ 7| l":i‘:; 7| Accuracy 7| Formula 7| P';(IE"'V ;""\‘ﬂ"a‘; 7| Er’:}ﬁ“ 7| F'ﬁgmv ;\thr]:.. M b :E 7| ;: 7| Reporta... 7| Erf I‘SI[:: Cu':;fri... I(Sg.t.?re (L:]r::.ry Library Hit 7| ls"::’: | (;:':; 7| ';‘;tt;]'f |

20 | Blank osocze Unknown | 5/10/2022 11:45:32PM  Fenantyl Quantifiers Fenantyl_group | N/A 3.63 N/A NiA N/A N/ N/A [M=HI= N/A Ca2H2EM.. 337227 N/A N/A 88,1436 N/A N/A N/A N/A N/A
|52 | Druid osocze [0.001 ng/mi] | Standard 5/10/2022 11:57:27 PM  Fenantyl Quantifiers Fenantyl_group | 0.001 3.63 3503e2 371 0.09 293 0.001 [M+H]= 10,67 C22HaEM.. |337.227 | 3372444 | 503 1881436 | 1881416 -10.0 ® v | e ® | Fentanyl (NIST) [Smart Confirmati.. | 28.2 27888 Infinity
| 84 | Druidosocze [0.001 ng/ml] | Standiard 5/11/2022 12:09:23 AM Fenantyl Quantifiers Fenantyl_group | 0.001 3.63 442822 375 0.13 0.001 [M+HI= 12877 C22H2EM.. | 337227 3372417 422 1881436 1881416 -10.4 1 ® 3 @ | Fentanyl (NIST) [Smart Confirmati.. | 12.7 20482 Infinity
[ 116 | Druid osocze [0.005 ng/ml] | Standard 5/11/2022 12:23:23 AM Fenantyl Quantifiers Fenantyl_group | 0.005 363 1610e3 | 3.78 0.15 0,004 M+HI- 80.41 C22H28M.. |337.227 | 3372352 | 230 188.1436 | 188.1427 | -4.9 1 e v ® | | Fentanyl (NIST) [Smart Confirmati.. B87.1 63129 Infinity
| 148 | Druid osocz= [0.005 ng/mi] | Standard 5/11/2022 12:35:17 AM Fenantyl Quantifiers Fenantylgroup | 0.005 263 21083 374 0.12 0.00s [M+H]= 101.86 C22H28N.. |337.227 3372353 | 233 1881436 | 1881418 -9 e | v ® | | Fentanyl (NIST) [Smart Confirmati.. 8.1 56613 Infiniy
[ 180 | Druid esocze [0.01 ng/ml] | Standerd 5/11/2022 12:47:11 AM Fenantyl Quantifiers Fenantyl_group 3.63 40933 371 0.08 0010 [M=H]~ 102,02 337.227 [ 337.2301 188.1436 | 188.1438 v | v @ v |Fentanyl (NIST) [Smart Confimati.. 99. 77800 | 234
| 212 | Druid osocze [0.01 ng/mi]  Standard 5/11/2022 1:01 Fenantyl Quantifiers Fenantyl_group [M+HI= 337.227 1881436 | 1881435 1 e | v ° Fentanyl (NIST) [Smart Confirmati 57102 249

ocze [0.05 ng/mil 5/11/2022 I Fentany| (NIST) [Smart Confirmat

276 Druid osocze [0.05 ng/ml] | Standard 5/11/2022 1:51:04 AM | Fenantyl Quantifiers Fenanty|_group 0.050 3.63 . 373 0.1 1438.2 0.041 [M+H]+ 81.23 C22H28N. 337.227 337.2274 | -041 188.1436 1881432 13 ! v v v v Fentanyl (NIST) [Smart Confirmati... 99.9 95.964 84
[ 308 Druid osocze [0.1 ng/mi] Standard 5/11/2022 2:02:59 AM | Fenantyl Quantifiers Fenantyl_group 0.100 363 375 0.12 34396 0.104 [M+H]+ 103.81 C22H28N... | 337.227 3372272 |-08 188.1436 1881435 04 v v v v Fentanyl (NIST) [Smart Confirmati... 100.0 96.560 37
. 340 Druid osocze [0.1 ng/ml] Standard 5/11/2022 216:59 AM | Fenantyl Quantifiers Fenantyl_group 0.100 3.63 4.513=4 372 0.09 3046.3 0.102 [M+H]+ 101.58 C22H28N... | 337.227 337.2278 |10 188.1436 188.1428 -43 v v v Fentanyl (NIST) [Smart Confirmati... 98.7 89.128 143
[ 372 CAL 5 [0.5ng/ml] Standard 5/6/2022 3:47:22PM | Fenantyl Quantifiers Fenantyl_group 0.500 363 1.850e5 370 0.07 14316.7 0.541 [M+H]+ 108.22 C22H28N... | 337.227 337.2271 |10 188.1438 188.1436 0.1 v v v v v Fentanyl (NIST) [Smart Confirmati... 99.0 96.783 16
[ 404 | cALS (0.5ng/mi] Standard 5/6/2022 3:59:14PM  Fenantyl Quantifiers Fenantyl_group | 0.500 3.63 1.785¢5 | 3.71 0.09 101809.8 0465 [M=H]- 9296 C22H28N.. |337.227 |337.2272 |-06 1881436 | 188.1438 | 0.9 v v | v | ¥ | |Fentanyl (NIST) [Smart Confirmati... | 99.4 96668 | 2.1

[view [l options ] 2]
S J Oruid osoeze [0.05 ng/ml] - Fenantyl (Standard) 188.1386 - 188.1486 - (Pa..\Data\20220510_Druid_wyznaczenie LOD w matrycy.wiff2), (sample Index: 28) | — @ Spectrum from 20220510 Druid wyznaczenie LOD w matrycywiff2 (s..periment 1, +sMRMhr TOF MS (100 - 840) from 3.736 to 3.746 min  — @ Spectrum from 20220510_Druid_wyznaczenie LOD w matrycy:wiff2 (sam..40 - 350) from 3.777 to 3.871 min Precursor: 337.2 Da, CE: 36.0]
v - ) Area: 2.054ed, Height: 1.009e4, RT: 2.73 min @ [C22H28N20+H]+ .L\brar}'Spectrum: Fentanyl (NIST) (437387), CE=54.8502807617188+5.14971923828125
: MNoise Region Start-End: 2.06-3.56 100%
Expected RT 3.625 min 10000 337.2276 . 186.1434
500 90%
RT Half Window 30 sec
80%
Peak selection by Expected RT w 9000 400 T0%
2352208 3420144
" 3411200 ! 60%
«o] | Mass error — 0.6 ppm o] 2o
3301070 50%
low v Mass fragment error — -1.3 ppm 335013 " 1050697
. 337.1626 =
M 7000 200 | 3381607 2420084
oving averge RT delta — 0.1 min 3351202 339142 0%
337,108 3382315 341,1501f 3412080
0, 335.1819 336.2204 339.1936| 337.2246
Isotope pattern — 3.2% 01079 21363
o i . <00 1262767 3381614 | 3351023 Y[320.2187 20%
ocess by gro 5000 ) o 335.2528 2767 : 341.2436 = 43.0554 97.0594 182.9980 | 188.1612 545 4335
- E - -
Interference resolution 50 % 2 L|brary score — 992 A) g | 1335‘1554 4371263 3381081 339.2518 Se0372 2 10%1 | 57,0330 700550 134“0962/146‘0996 ‘ 205 Umi 249.1571250.1682 2832059 3371104 337.1759
H . ] 2381357 | Ml I u Lo Y & RO PR Y NP O PR A | [T Ll L
i N ¢ x| | Combined score — 96% x> R it ;
Peak baseline Local Linear 2 = g 0%
-100 = -
Saturation correction 4000 -
Threshold 305
. -200 .
Filtering 3000 -40%
Minimum peak height 200.00 _50%
-300
Minimum signalfnoise 3.00 2000 _60%
_a00 -T0%
1000 -80%
-500
0 T -100%
345 3.50 3.55 3.60 365 370 375 E.QD 385 3.90 335 336 337 338 339 340 341 242 60 80 100 120 140 160 180 200 220 240 260 280 300 320 240 360
Time, min Mass/Charge, Da Mass/Charge, Da
¥ Peak Details ¥ Formula Finder Results ¥ Library Search Results
Fragment m/z Fragment Mass Error (ppm) Retention Time (min) lon Ratio Name Formula Score m/z(Da) Error (ppm)  Error MSMS (ppm)  Hit Count Name CAS# Formula ~ MM(Da) Fit Rev.Fit Purity CE(eV)
188.1436 -13 373 N/A Fentanyl (NIST) [Smart Confirmation] 437387 C22H28N2O 33622015 999 993 %92 55

0.05 ng/ml C
LabExperts



5 13rows Fitters:0 W O

Target confirmation

Example | - DRUID

eaaas [oe v 1]<]

20 Blank osocze Unknown 5/10/2022 11:45:32 PM| Fenanty! Quantifiers Fenantyl_group N/A 3.63 M/A N/A N/A N/A N/A [M+H]+ N/A C22H28N... | 337.227 NFA N/A 188.1436 N/A N/A M/A N/A NA/A
[ 52 Druid osocze [0.001 ng/ml] | Standard 5/10/2022 11:57:27 PM| Fenantyl Quantifiers Fenantyl_group 363 3.503e2 0.09 203 0.001 [M+H]+ C22H28N... | 337.227 337.2444 503 188.1436 188.1416 |-109 [ ] v [ ] [ ] Fentanyl (NIST) [Smart Confirmati... 28.2 27.888 Infinity
B 84 Druid osocze [0.001 ng/ml] | Standard 5/11/2022 12:09:23 AM| Fenantyl Quantifiers Fenantyl_group 3.63 4428e2 013 36.1 0.001 [M+H]= C22H28N... | 337.227 3372417 (422 188.1436 188.1416 | -104 ! [ ] [ ] [ ] Fentanyl (NIST) [Smart Confirmati...  12.7 20462 Infinity
[ 116 Druid osocze [0.005 ng/ml] | Standard 5/11/2022 12:23:23 AM| Fenanty! Quantifiers Fenantyl_group 363 1.610e3 015 101.8 0.004 [M+H]+ C22H28N... | 337.227 337.2352 |23.0 188.1436 188.1427 |-49 ! [ ] v [ ] v Fentanyl (NIST) [Smart Confirmati... 87.1 63.129 Infinity
B 148 | Druid osocze [0.005 ng/ml] | Standard 5/11/202212:35:17 AM Fenantyl Quantifiers Fenantyl_group 3.63 2.109e3 0.12 1004.7 0.005 [M<H]- C22H268N... | 337.227 337.2353 | 233 188.1436 188.1418 |-9.5 [ ] v [ ] v Fentanyl (NIST) [Smart Cenfirmati... | 83.1 56.613 Infinity
[ 180 Druid osocze [0.01 ng/ml] | Standard 5/11/2022 12:47:11 AM| Fenantyl Quantifiers Fenantyl_group 363 4.093e3 0.08 19327 0.010 [M+H]+ 337.227 337.2301 188.1436 1881438 |13 v v [ ] v Fentanyl (NIST) [Smart Confirmati 99.8 77.800 234
B 212 | Druid osocze [0.01 ng/ml] | Standard 5/11/2022 1:01:13AM | Fenantyl Quantifiers Fenantyl_group 3.63 3.940e3 0.10 397.3 0.009 M+H]= 33r.zz7 337.2320 | 136 188.1436 188.1435 |-0.7 ! [ ] v [ ] Fentanyl (NIST) [Smart Confirmati 66.3 57.102 249
[ 244 Druid osocze [0.05 ng/ml] | Standard 5/11/2022 1:39:11 AM | Fenantyl Quantifiers Fenantyl_group 3.63 2.054e4 0.10 10094.7 0.049 [M+H]+ 337.227 337.2276 (0.6 188.1436 188.1434 | -13 v v v v Fentanyl (NIST) [Smart Confirmati 99.2 96.027 3.2
B 276 | Druid osocze [0.05 ng/ml] | Standard 5/11/2022 1:51:04 AM | Fenantyl Quantifiers Fenantyl_group 3.63 1.832e4 (A 1438.2 0.041 [M+H]+ 33r.2z27 337.2274 | -041 188.1436 186.1433 |13 ! v v v v Fentanyl (NIST) [Smart Confirmati 99.9 95,964 24
B 308 Druid osocze [0.1 ng/ml] Standard 5/11/2022 2:02:59AM | Fenantyl Quantifiers Fenantyl_group 3.63 4.882e4 012 34396 0.104 [M+H]+ 337.227 337.2272 |-0.8 188.1436 1881435 | -04 v v v v Fentanyl (NIST) [Smart Confirmati 100.0 96.560 37
[ 340 Druid osocze [0.1 ng/mi] Standard 5/11/2022 2:16:59 AM | Fenantyl Quantifiers Fenantyl_group 363 4.513e4 0.09 3046.3 0.102 [M+H]+ 337.227 337.2278 (1.0 188.1436 1881428 |-43 v v v Fentanyl (NIST) [Smart Confirmati... 98.7 89.128 143

AL 5 [0.5ng/mi]
‘ CAL 5 [0.5ng/mi]

Standard

/2022 3:59:14PM

Fenantyl

Quantifiers

Fenantyl_group

0.500

1.785e5

101809.8 0465

M=H]+

C22H28N...

337.227

337.2272

188.1436
188.1426

188.1436
188.1428

Fentanyl (NIST) [Smart Confimati

09.4

96.668

21

CAL 5 [0.5ng/ml] - Fenantyl (Standard) 188.1386 - 188.1486 - (Path: D:\SCL...Data\Narkotyki\Data\20220506_druid_tydz18_serial.wiff2), (sample Index: 5) =l .Epc(tmm from 20220506_druid_tydz18_serial.wiff2 (sample 5) - CA..xperiment 1, +sMRMhr TOF MS (100 - 840) from 3.690 to 3.700 min =l .Epc(tmm from 20220506_druid_tydz18_serial.wiff2 (sample 5) - CAL 5... (40 - 350) from 3.745 to 3.834 min Precursor: 337.2 Da, CE: 36.0]
ime y Area: 1.850e5, Height: 9.544e4, RT: 3.70 min .[CEEHEENEEHH]* .leraryipectrum: Fentanyl (NIST) (437387), CE=54.8502807617188+5.14971923828125
MNoise Regicn Start-End: 3.06-3.56 s000 100%
Expected RT 3625 min 9584 237.2271 - 188.1438
RT Half Window 30 sec 9.0e4 5000 80%
Peak selection by Expected RT w 8.5e4 70%
4000
**1'| Mass error —-1.0 ppm
7.5ed 50%
R .I'| Mass fragment error — 0.1 ppm 3000 - 105070
) Maving average 6504 RT delta - 007 2000 30%
' 0| | ISOtOpe pattern — 1.6% 342481 3382303 R
9 - 1000 337.2267
5504 —_ 0 . = - 43.0178 69.0677 132.0813
Interference resclution 0 " lerary score — 99.0% i o 3350118 ) 2 1% ssosm | 240808 1049967) 1460056 2161380 sgiqogg 2012181 |3379875
2 5.0e4 1 s Lol L a i, ™ Ll & YRR TP Jul | L !
i M £ Combined score — 96.7% E i - S-S L e ! -
) g 45 2 B o
Pesk baseline Local Linear £ = 2 =
-1000 £
Saturation correction +0ed ® -20%
Threshold 3.5e4 2000 ap%
3.0e4 -40%
Minimum peak height 200.00 2.5e4 -3000 50%
Minimum signal/noise 3.00 2.0ed _60%
-4000
1.5ed4 -70%
1.0e4 5000 -80%
5.083 -90%
0.0e0
3.45 350 3.55 360 ?.65 370 375 - - 240 260 280 300 320 340 360
Summarizing:
¥ Peak Details -
Fragment m/z Fragment Mass Error (ppm) Retention Time (min) lon Ratio Purity  CE (eV)
188.1436 0.1 3.70 NA 99.0 55
« All validation criteria were met
validati iteria w
m « The results are finally clear, selective and misinterpretation resistant
0.5 ng/ml u | , Wi isi | |
[ ]

The sensitivity of the method is similar to high-end QqQ
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Target confirmation

Example Il - anabolic steroids

Steroids:

Very similar and rich CAD fragmentation
Sometimes the same chemical formulas
Lots of interferences in matrix samples (urine)

EAD MS/MS

CAD MS/MS
| | Stanazolol (as an example)

|
EAD & CAD MS/MS ? C

LabExperts




Spectrum from 20220722_CID.wiff2 (s:

3.865
3.7e5
3.6e5
3.5e5
3.4e5
3.3e5
3.2e5
3.1e5
3.0e5
2.9e5
2.8e5
2.7e5
2.6e5
2.5e5
2.4e5
2.3e5
2.265
2.1e5
2.0e5

1.9e5

Intensity, cps

1.8e5
1.7e5
1.6e5
1.5e5
1.4e5
1.3e5
1.2e5
1.1e5
1.0e5
9.0e4
8.0e4
7.0e4
6.0e4
5.0e4
4.0e4
3.0e4

2.0e4

1.0e4y

0.0e0

mple 5) - 10 ng/m, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (CID) of 329.3 (50 - 334) from 5.147 0 5.186 min

81.0451
329.2596
93.0699 107.0855
1211011

67.0542

55.0541 119.0854
1350022 491076
‘ ‘ ‘ ‘ 175.1231 203.1543

0 Y A O T T ‘ ‘

60 70 80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330

Mass/Charge, Da

‘Spectrum from 20220722_optymalizacja_EAD wiff2 (sample 3) - MRMhr EAD15 CE10, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (EAD) of 329.3 (50 - 334) from 5.115 to 5.169 min

Intensity, cps

25000

24000

23000

22000

21000

20000

19000

18000

17000

16000

15000

14000

13000

12000

11000

10000

9000

8000

7000

6000

5000

4000

3000

EAD

96.0703

80 90 100 110

121.0921

157.1187

133.0808 | 159.1155 175 1451

ol

243.1883

203.1567

257.2054

258.2132

271.2200

328.2545

313.2315 3290078

2852342 311.2507

150 160

180

Mass/Charge, Da

190 200 210 220 230 240 250 260 270 280 290 300 310 320 330

Target confirmation

Example Il - anabolic steroids

‘Spectrum from 20220722_EAD15_CE_optimized.wiff2 (sample 5) - 10 ng/mi, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (EAD) of 329.3 (50 - 334) from 5.140t0 5.198 min

Intensity, cps

13500

13000

12500

12000

11500

11000

10500

10000

9500

9000

8500

8000

7500

7000

6500

6000

5500

5000

4500

4000

3500

3000

2500

2000

1500

1000

500

67.0560

51.0236

60 70

81.0558

80 90 100 110 120 130 140 150 160 170 180 190 200 210 220 230 240 250 260 270 280 290 300 310 320 330

95.0754

EAD & CAD
®

109.0895

107.0833
121.0983

135.1033
133.0931
149.1135
161.1206
175.1202 81517
203.1572

2171745 59,1034 2431875 2712205

329.2639

311.2517

Mass/Charge, Da

In each case, the fragmentation energies were selected to obtain the best sensitivity for the best fragmentation ion

LabExperts



Target confirmation

Example Il - anabolic steroids

XIC from 20220722_CID.wift2 (sample 5) - 10 ng/mi, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (CID) of 329.3 (50 - 334): 81,0450 +/- 0.0018 Da XIC from 20220722_optymalizacia_EAD.wif2 (sample 3) - MRMhr EADTS CE10, Experiment 14, Stanazolol, +sMRMr TOF MSMS (EAD) of 320.3 (50 - 334): 257.2053 +/- 0.0035 Da XIC from 20220722_EADTS_CE_optimized.wif2 (sample 5) - 10 ngiml, Experiment 14, Stanazolol +sMRMhr TOF MSMS (EAD) of 329.3 (50 - 334): 95,0753 +/- 00022 D
5.167 53ed 5.136 8.0e4 5.166
5.204 S g0s
2.2e6 5.1e4 et
5.0e4 7.604
2166 4904 7.4e4
C D P E D 7204 E D & C D
2006 M 4764 M M I
: 4604 7.0e4
4504 6.8¢4
1.9¢6
dded 6.604
43e4
1806 4264 6.de4
4164 6.204
1766 4.0e4 6.004
3.9e4
864 5.8¢4
1.666 3.7e4 5.6e4
3.6e4 5.4e4
1566 3.5e4
3.4e4 5.2e4
146 3.3e4 5.0e4
3.204 4.8e4
3.1e4 oot
1.3e6 3.0e4 ©
2.9e4 4.4e4
& 1206 2 28e4 8
8 g § 2 8 42es
: XIC 81.0450 m/z s e XIC 257.2053 m/z : XIC 95.0753 m/z
@ @ @ 4.0e4
g 11e6 H §  20e4 el e g .
: " Height 2.3e6 £ oo Height 5.3e4 2 o Height 8e4
. 2.4e4 3.6e4
. S/N = 8298 S/N = 2538 o S/N = 4032
= oes - 3.4e =
9.0e5 2.1e4 3.204
2.0e4 3.0e4
1.9e4
8.0e5 2.8¢4
1.804 ©
17e4 2.6e4
7.0e5 1604 2 a0
1504 2204
6.0e5 1.4e4
1.3e4 2.0e4
5.005 1.2¢4 1.8e4
T1ed 1.604
1.0e4
4.0e5 0.003 1.4e4
8.0e3 1.2e4
3.0e5 7.0e3 1004
6.0e3
20es 5003 8.0e3
4.0e3 6.0e3
3.0e3
% 4.003)
1009 2.0e3
1063 2.0e3
0.0e0 0.0e0 0.0e0
40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61
Time, min Time, min Time, min

10 ng/ml in matrix extract — despite approx. 100x higher intensity of in CAD fragmentation, S/N is only:

« about 3x smaller in EAD fragmentation,
« approx. 2x smaller in EAD & CAD mixed fragmentation
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100%

95%

75%

70%

65%

60%

55%

50%

% Intensity (of 3.9e5)

30%

25%

20%

15%

10%

Spectrum from 20220722_CID.wif2 (sample 5) - 10 ng/m, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (CID) of 329.3 (50 - 334) from 5.147 t0 5.186 min
pectrum from 20220722 optymalizacja_EAD.wiff2 (sample 3) - MRMhr EAD15 CE 10, Experiment 14, Stanazolol, +sMRMhr TOF MSMS (EAD) of 329.3 (50 - 334) from 5.115 to 5,16 min

Target confirmation

Example Il - anabolic steroids

@ Spectrum from 20220722_EAD15. CE. optimized.wif2 (sample 5) - 10 ngi, Experiment 14, Stanazolol, +sMRMr TOF MSMS (EAD) of 329.3 (50 - 334) from 5.140 t0 5.198 min
81.0451 95.0754 329.2593
329.0639
81.0558
109.0895
107.0833
1
121.0083
67.0560 63,0716
]
320,596
79.0558 257.2054
51.0236
i 77.0402 91.0556
55.0546 !
54.0348 98.9856
105.0710
135.1033
258.2132
65.0395 83.0619 119.0849
1 A
ba deo 07.b8sh 328.2545
71.0499 95.0852
21fon 133.0031
94.0550 '
705 ) 592;7 ;13 1491135
79.054 147.1049 157.1187 1611206
56.0499 95,0690 123.1001 1 !
i
53 91.054; 105.069 09.0763 133.0808 1634279 175.1292 189.1517 203.4572 271.2200 329.0078
541 63,0020 083 o604 105 bes 119.085: 35.0946 177.1424 243.1883 2702121 313.2315
| . 109.1010
9.0698 27 0386 98.g841 12109281, U;‘asmm 35.p922 147.0924 149.1076 159,155 229.1934 088 27‘}1 205 252342 311.251 327.2461
r]m ‘ N ‘ 98.984 175.123 03.1543 2151776 243.1875 ‘
71.0491 ‘ F ‘ 109.0862 ‘ 13F|155 ‘ 491 \\
P 0 e 0 L O 1 A A e L R L P O I 55200 O R O R L N . el Ly i L, L LLLL
55 60 65 70 75 80 85 %0 95 100 105 110 115 120 125 130 135 140 145 150 155 160 165 170 _ 175 180 185 190 195 200 205 210 215 220 225 230 235 240 245 250 255 260 265 270 275 280 285 200 295 300 305 310 315 320 325 330

CAD
EAD
EAD&CAD

Mass/Charge, Da
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Target confirmation

Example Il - anabolic steroids

The final method uses CAD, EAD or EAD&CAD fragmentation
The fragmenatation mode is compound dependant ’
There are 29 compounds in the method -
New MS/MS spectra database was created K 2 CAD
5-level confirmation of compound presence is applied | EAD
All validation criteria were met EAD&CAD
|
The selectivity achieved in matrix samples |
was beyond anything that can be done for | | | Mz tochoose from:
steroids on QqQ in MRM mode. o 135.0922
. _ 135.0946
Additionly even for the same chemical ¢ | 135.1033
formulas there is always at least few different ¢ igg}ggg
EAD fragments that can differentiate the ¢ '
compounds of almost the same structure. oS
Only EAD Only EAD L e
and EAD&CAD and EAD&CAD
- “* ¢
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sSummary

In high resolution mass spectrometry mass defect is a foundation of successful mass spectrometry-based compound
identification on both MS and MS/MS level (this doesn’t exclude other techniques if needed),

HR-MS/MS compound identification is nowadays strongly supported by software (traditional and more and more Al),

By now understanding of fragmentation rules and experience is still important,

DIA is becoming a major tool for simultaneous qualitative and quantitative analysis, however DDA is still and will be used
for certain kinds of analysis,

Targeted analysis and quantitation in HR gives unparallel confidence if compound presence confirmation is needed,
Novel fragmentation tools such as EAD tool opened the door to another level of data complexity and selectivity

The future...

Al-based self-learning software,

Scanning speed -2 if we reach the point where DIA will have 1Da windows (or less) in the cycle time that corresponds
with LC resolution DDA analysis will no longer be needed

Scanning speed > for targeted analysis polarity switching time is still unacceptable in HR instruments

Scanning speed = shorter methods
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N SOBON ANNA LENARTOWICZ
Areas of activity:
R&D, research projects

Routine/commercial analytics
Trainings

Summary of the lab team's experience:

Dozens of scientific publications (H index > 40)
Patents/Licenses (4)

Managers or contractors of scientific projects (> 20)
Implementation of analytical methods (> 70)
Trainings (> 150)
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