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Trending workflows for forensic toxicology testing
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Why the trending workflows? AESCIEX)

As an example — High-risk compounds commonly targeted
drug screening: /\EZOOH
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But, to further complicate matters...

Other compounds emerge almost daily Y4
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Samples IS nar

« Samples contain a mix of:

= Healthy / ‘normal’ components —
vitamins, proteins, antioxidants, etc.

= Known high-risk targeted compounds
— pesticides, drugs of abuse, adulterants,
etc.

= Unknown compounds — potential
adulterants, metabolites, new synthetic
compounds

Accurate mass / high resolution LC-MS/MS
hardware is powerful to acquire the
necessary data on unknown samples.

But the data are vast and complex.

And, turning those data into results
and decisions is a big challenge!
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lons are pulsed and accelerated into TOF analyzer

Separation of ions (m/z) based on time to fly through the flight
path on a nanosecond time scale
Small m/z faster than heavier m/z

Higher resolution with longer flight path (longer TOF tubes,
reflector, faster acceleration)
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High Resolution Time-of-Flight (TOF) Mass Spectrometry
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Time-of-Flight MS (TOF-MS)

* TOF-MS
- Q1: RF only
- Q2: RF only
— TOF: Separate ions
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* TOF-MS/MS
~ Q1. Filter
~ Q2: Fragmentation
— TOF: Separate ions
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Non-targeted and Targeted Drug Screening Method Set
up
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.AB SCIEX

Accurate Mass Screening Workflow Overview

Injection of diluted sample extracts or direct
injection of samples into

AB SCIEX TripleTOF® system

— ,\

Targeted data acquisition Non-targeted data acquisition
/’Scheduled MRMHR AF-MS-IDA-MS/MS
Targeted processing Targeted processing Non-targeted processing

s ¥ R T A
E

= T
I “;[ S

i

Increased selectivity using

Scheduled MRMFR for Screening, quantitation, and Sl e eeniel-gom e s
targeted quantitation identification of targeted Identification of unknowns using accurate
compounds based on RT and  mass MS, isotope pattern, adducts, and
accurate mass MS data and MS/MS data using formula finding,
MS/MS library searching automatic ChemSpider search and

Fragmentation Prediction
D IEDA
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What makes MS/MS the preferred technology?

* Reduction of false negative
rates
— Co-eluting compounds
— Interferences

* Reduction of false positives
rates
- MS/MS Library search

i3 © 2015 AB Sciex
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Reducing False Positive and Negative
Using MS2 Library Searching in Screening Method
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MS/MS Library Search can reduce false positive
Structural isomer have same formula and exact mass

A false positive result can be made if only relying on mass Databases

A Library match can help achieve the correct answer by using acquired
MS/MS data to search against accurate mass MS/MS libraries

@ Spectrum from Sample_Leek_1_1_1.wiff (sample 1) - Sample_L...k_1_1_1, Experiment 4, +TOF MS*2 (50 - 700) from 5.945 min|
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H.C—S NYN—CH—CH @ Library Spectrum: Prometryn (7287-19-6) , CE=35%15
\I/ 100% "
l *158.0500  "200.0370 2421442
5 3 "68.0247 "116.0275 Sam p le
Prometryn 0% e 18 |
N~ [ X
T 4 UU‘%J Library
CHy 60 80 100 120 140 160 180 200 220 240 260 280
Mass/Chaige, Da
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Workflow #1.:
Search for what you know

Targeted Screening and Quantitation
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1. Define Retention Time and Accurate Mass for Each Compound

Intensity

+ @ TIComMPX_S1_LC8_Lot1C5_20IDA. wiff (sample 1) - Lot1C5

1.180 1.288 ,

1.357

® 13 20

08 08 10

11

12 13

14 15 16 17

Time, min

Masteview EEMKHAR RE HE #aEEREN? New Session Y| =—h
Name Foma  Mass(0a) | Adduct | Excion | s og) | Erpected | RTwidth | Known | Calculated | (R
Mass (Da) RT (min) (min) Concentr. | Concentr. control)
6-MAM C19H21NO4 327.14706 +H 328.15433 0.02 205 2 10 05
Alprazolam C17H13CING 308.08287 +H 309.08015 0.02 3.18 2 10 05
Amphetamine CSH13N 135.1048 +H 136.11208 0.02 189 2 10 05
Benzoylecgonine C16H13NO4 289.13141 +H 290.13868 0.02 243 2 10 05
Buprenorphine C29H41NO4 467.30356 +H 468.31084 0.02 2.82 2 10 05
Carisoprodol C12H24N204 260.17361 +H 261.18088 0.02 3.16 2 10 05
Clonazepam C15H10CIN303  315.04107 +H 316.04835 0.02 311 2 10 05
Codeine C18H21NO3 299.15214 +H 300.15%42 0.02 2 2 10 05
Diazepam C16H13CIN20  284.07164 +H 285.07892 0.02 3.3 2 10 05
EDDP C20H23N 277.18305 +H 278.19033 0.02 2.78 2 10 05
Fentanyl C22H28N20 336.22016 +H 337.22744 0.02 2.72 2 10 05
Flunitrazepam CI16H12FN303  313.08627 +H 314.08355 0.02 3.12 2 10 05
Flurazepam C21H23CIFN3O  387.15137 +H 388.15865 0.02 28 2 10 05
Hydrocodone C18H21NO3 299.15214 +H 300.15%42 0.02 13 2 10 05
Hydromorphone C17H1SNO3 285.13649 +H 286.14377 0.02 128 2 10 05
Hydroxyalprazolam  C17H13CINAD  324.07779 +H 325.08507 0.02 3.13 2 10 05
Lorazepam C15H10CI2N202  320.01193 +H | 321.01921 | 0.02 3.18 2 10 05
J =1 1




Targeted Screening using MasterView ™

3. Result Review using ‘Traffic Lights’

= @ Alprazolam. subrange +
© Alprazolam, entire range -
QO MS/MS triggered at AT = 3.1461 &

o= XIC - Alprazolam Urine Sample

z 25 3142

E s

0
© 01 02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18 18 20 21 22 23 24 25 26 27 28 28 30 31 32 33 34 35
Time, min
AR e =] o=
Vasterview BEEKAR HE HE $OEER | Peunerciomomumrmxs Y =
: ——
m It Extraction Width ed  RTWidth F
; Vit fle Name  Sam! Pz N ejq:‘/ \,5\.3‘@"' Name Formula sotope  Mass(Da)  Adduct  Of DISCHR wigh(Ds) it Dpeded  RTWih  Fmgme
V  MPX.S1LCE_Lotl Sample 1 12 1 VIl vAVVA 6-MAM C19H21NO4 0 3274706 +H 3815433 002 60.947 205
e L |m—m--
MPX 51008 1 3 v vvvva Amphetamine COHIIN 0 135.1048 136.11208 146938 199 2
o Samele 1 4 vl vvvva oylecgoni C16H13NO4 0 28913141 H 29013868 002 66.933 243 2
Eenz: joning 3 + . . . «
‘/ MPX_SZ_LCS_Lotj Sample 1 2 [5 v vvvvy | Buprenomhine C29H41NO4 0 467303% M 4683 0.02 42707 282 2
V. MPXSZLCE Lot Sample 10 6 vl vvvaa Carisoprodol C12H24N204 0 26017361  +H 002 76575 316 2
v MPXS21C8 Lotz Sample 1 10 FEv| vvvvy Clonazepam  C15H10CING03 0 31504107 +H 0.02 an z
vl vvvvy Codeine C18H21NO3 . . e L 2 2
I = N vovvy | veesm  csmoweo | Confidencein Identification by: 291 >
fiol v] vvvvy EDDP C20H23N 278 2
v vvvvv Fentanyl C22H28N20 * Mass Error 272 2
2 | vvvv A | Funitazepan  CleH12FN02 ) ) 312 2
v vvvvy Flurazepam  C21H23CIFN3O * Retention Time 28 2
g v) vvvvy Hydrocodone C18H21NO3 19 2
5 v so@e® |Hdomophone  C17HISNG3 *Isotope Match 128 2
[0 v]| vvvVVvyY |ydoxalprazoam  C17H13CINAD . . 313 2
VIl VvV VvV Lorazepam C15H10CI2N202 * MS/MS lel’ary Purlty Score 318 2
8 v vvvvy MDA C10H13NO2 L 21 2
- 18 vl vvvva MDEA C12H17NO2 *Formula finding 223 2
Positive result: equal or better v/ v/ v/ v/ ¥ on 2| sr.rosa MNOMA ~11H1RNN? - r— = r— w02 212 P v
<4 »
Sample:  MPX_S1_LC8_Lot2C5_20IDA(Sample 1) ¥ Control:| None v Rows 43 M
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Results review

How you can use the traffic lights in your

data review

v/ Positive identification with high

confidences

A Review — Match

o & A”‘z‘«» g Name
vvvvyvY

vvvv A Alprazolam
vvvvyvy Amphetamine
vVvvv A Benzoylecgonine
vVvvv A Buprenorphine
AVOVEO Carisoprodol
vveve Clonazepam

Customizable Review Settings:
Positive ID with highest confidence

A | Select combination for positive result(equal or better)

o & \s"‘# d""ﬂ & v 00“‘6::'0
IQ/ VHQ’ vH«/ vH«/ vH.vl [50.0 }

Grouping Samples by Wiff file [

Identified compounds to review

A | Select combination for positive result(equal or better)

e
o & \'-"“&' o“’d Q“@o\. o v;d"e

o808 08 0% @§ (%0
Grouping Samples by Wiff file []

oy

) , CE=35%15
x *200.0970 “242.1442
1160275 1580500 | | Sample
! [ Library match
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A Review — No match
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> s oy
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Fﬁ 58.0500 ’ZUU.iJBTEI

"242.[1 442

Sampie

l
No library match
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. Negative identification




Targeted Screening using MasterView ™
4. Result Display (Identified Compounds to Review)

+ @ Diazepam, subrange

e .
271 :
6e5
2z
H 4e5 H H
£ - XIC - Diazepam Urine Sample
01 02 03 04 05 06 07 08 08 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30 a1 32 33 34 35
Time, min
BIEQ = J°
. U L — L} L
Masteview BMINAR BE HE #BEER§l Puuvencisomo surrxcs 4 Y Vm
C Number
T Sample  of Adduc Extracon  Width ed  RT Width FoundAt Threshold
E Wiff fle Name  p2TF i | ‘:I’/’ f/ d’f \:‘; q:;y Name Formula lsotope  Mass(Da) | uc Frroi-l pros] E’_‘IP(:%") (min) Error (ppm) R"T'u(rrin) (ratio of (@I:I
v MPX_S1_LC3_Lot! Sample 1 2 (2]l v VVVVY  Hpezoam CITHISCN 0 30808287  +H | 30909015 64706 319 2 | 14 | ama 10
..-m 50 v VvV Bupenoph C29H4INO 0 46730356  +H [ 46831084 42707 282 2 o8 | 218 1 10
vV VVVVY Qmazepm CIBHIOCIN. 0 31504107 +H 63.281 111 2 1 10
MPX_S1_LC3_Lot? Sample 1 17
vV VvVVVY CI8H2INO: 0 29915214  +H | 30016842 66631 2 1 10
Y e o HENVE n-—mm—m—m
MPX_S2_LC3_Lot: Sample 1 10 -
‘ [0 v vvvvY EDDP  C20H23N 0 27718305  +H 71.893 278 2 a2 10
v MPX.S2LCE Lot Sample 1 10 [l v VvV  Felani C2H2NC 0 336220016 +H 59.307 272 2 o 28 1 10
B3] v| VvV Fluezepam C2IH2CFI 0 38715137  +H 51.525 28 2 e |2’ 1 10
[ v VvV Hydooodor CIBH2INOG 0 29915214  +H [300159421| 66631 19 2 [2gfasy 10
v Hydroxyalpr CI7HI3CIN 0 32407773  +H 61522 313 2 1 10
6 VVVVY 32508507 o s
07 v VvV lomzepam CISHIOCI! 0 32001193  +H [321019211 62302 318 2 [ 03 | a2 10
f8llv vvvvy MDA  CIOHI3NO: 0 17909463 +H | 18010191 111048 21 2 [0 [ amn | 1 10
Select combination for positive resulifequal or bemer) A (25| v| VvV Midazoam CI8HISCFI 0 3250782  +H | 32608548 61334 279 2 |03 | 2B 1 10
P > = [0 v VOV Temazepan CIGHI3CIN. 0 3000665  +H [30107383 | 66429 0 2 a3 Ee 10
I A T 00000

VEVEVEVEVE [0

Grouping Samples by Wiff file

Sample: | MPX_S1 LC8 Lot2C5 20IDA(Sample 1) ¥

24 © 2015 AB Sciex

Only compounds that have 5 green ticks will be displayed

Control: | None

Rows 43
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Targeted Screening using MasterView ™
5. Review MS and MS/MS spectra

- @ Diazepam. subrange

Sej
Qe

XIC - Diazepam

RGNy

Urine Sample /\ 8

9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35

o1 ©02 03 04 05 06 07 08 09 10 11 12 13 14 15 16 17 18

"y

Time, min
LBQAEEE 8 ia
MasterView [ sl i Q2 Bl 2k &R F [ g [ “Pvasterview Xic list DEMO 16julyRT.XIClist AY v m
Adduc Extracion  Width ed  RTWidth Foundpr  Threshold o BT oy e AT Combi
AR Name Formua  Isotope  Mass(Da) | Mese(D2)  (opm) E’Pﬁn) {min) Error (ppm) R‘{!‘( min) (@0 0f (09 Library Hit Sme" Esg:rm Score m oL

30808287  +H
467.30356

64.706 319
42707 282

LS}

w

VV VY JAprazdam  CI7HIICIN 1 1000
Vv [[Buprenomph C28H41NOZ
Clonazepar  C15H10CIN: 315.04107 63281 31

Codeine  C18H21NO: 299.15214 66.631

== n-mm—
T

o 0o o o

N LSS

EDDP 0 277.18305 71.893 278 2
Fentanyl czznzsnzc 0 33622016 +H | 33722744 59307 272 2
Flurazepam C21H23CIFt 0 387.15137 388 65 51.525 28 2
Hydrocodor C18H21NO: 0 298.15214 66.631 19 2
Hydroxyalpr  C17H13CIN: 0 32407779 61.522 313 2
Sample:| MPX_S1_LC8_Lot2C5_20IDA(Sample 1) % | Controii None v Rows 43
FhLAr - she e BQAEEE® Al e XA B =] == o=
- @ Spectrum from MPX_S1_LC8_Lot2C5_20IDA. mlf[samplﬂ] -L...xpeniment 1, +TOFMS (100 - 1000) from 3.241 to 3.261 mn + — @ Spectium fromMPX_S1_LC8_Lot2C5_20IDA. mlllsamplﬂ] Lot2C5. Experiment 4. +TOF MS 2 (30 - 1000) from 3.272 mn 'l'
@ C16H13CIN20 +H -_— Precursor: 285.1 Da, CE: 35.0 CE=35
@ Library Spectium: Diazepam (439-14-5) , CE=35£15
285.0792 T F M & 100% &
e OF-MS _ TOF-MS/MS
4ed - 50% 182.0381 241.0547
=S 154.0427
? S 1930889 2221155 7.0841
B 3ed s 0% 91,0546 l ! l | 4 | s ?9 !
2 = ‘ t Tr
P 287.0763 g [ 1
286.0822 z -50%
Ted ] =
¢ Zr1an 282.0793 i
Oe M . y y y S, 00— y . . y y . . .
285.0 285.5 266.0 206.5 287.0 287.5 288.0 40 60 80 100 120 140 160 180 200 220 240 260 260
Mass/Chamne Da Mass/Chaine Da

mirror view of spectra for easy comparison
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Targeted Screening using MasterView ™

6. Details of Library Search and Formula Finder

XESCIEX)

+ O Diazepam, entire range T+
,J 3 &
01 02 03 04 05 06 07 08 03 10 11 12 13 14 15 16 17 18 13 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Time, min
2B E o9 [=
Masterview BENER [BE HE #8EER il Puevexcisomomnrrxcs 4 ¥ v m
c Number
T Sample  of Adduc Extraction  Width ed  RT Width Found At : Th
E Wififile Name | RETEE | O e # | t;f/ wfi“ej" Name Formula  lsotope  Mass(Da) | Ly Mess(D2)  (opm) Emn) {min) Eror (ppm) R‘%"( min) (b0 of (ep'::
v MPX_S1_LC8_Lot1 Sample 1 12 - v VvV Aprazolam C17H13CIN 0 30808287  +H 64.706 319 2 1 10
...m 58 v VVVVV Bupenoph C2H4INO: 0 46730356  +H 42707 282 2 1 10
v MPX S1, LCB, Lot Sample 1 VIRV VIV VAV Clonazepaﬁ CISHIOCIN: 0 31504107 +H 63.281 an 2 1 1
v MRXS2LCE Lm; Sample 1 2 fBlv vvvvvy CIBH2INO: 0 29916214 2| 66631 ' 0 | 9 R
=T _ Cl6H1 07164 331
¢ MPXSZLCE Lot Sl 0 a1 - ——n—m—m———m——m
v MPX_S2_LC8_Lot? Sample 1 10 v S
Compound Name ~ CAS# Formula MwW(Da)  Fit Rev.F  Puity Ci Name  Formula Score  m
SR04 CICHISCIRO 28474021 262 = S CIBHIINIOCL =
|ibrary Search Results Formula Finder Results
Compound Name CAS# Formula MW (Da) Fit Rev. F Purity CE Name Formula Score m/z (Da) Error (ppm) Error MS/MS (ppm)
€= Diazepam 439145 CI6HI13CIN20 28474521 962 96.8 962 35 A A ) CI16HI3N20C1 769 28507892 09 37
Diazepam 438-14-5 C16H13CIN20 28474521 862 S6.8 96.2 35 \ C14H20S3 209 28507999 29 04
Macrosporin 22225-67-8 C16H1205 28426832 964 305 88.9 35 —
Macrosporin 22225678 CI6H1205 ~ 28426832 964 905 889 35 Click to apply the Name and Formula of this result to XIC
Mazindol 22232-71-9 C16H13CIN20O 284.74521 999 88.1 88 35 vy PPy
FEE— or pUsive ©r pEwE) - LY YyVvyVvyvyy T - T o | T T = | 1 - ] " ]
7 v VvV lomzepam CISHIOCRI 0 32001193 -4 [321019211 62302 318 2 03 [ aa 10
& & \q,,‘e?‘ & @‘«"" o 8l v vvvvvy MDA  CIOHTNOZ 0 17909463  +H [ 18010191  111.048 21 2 e mamn 1
VEVEVEVEVE [0 [8]v VvV  Mdazoam CI8HI3CIFt 0 260782 +H 8 6133 279 2 [Tea 2l 1 1
[0 v VOV  Temazepan CIBHI3CIN 0 3000665  <H 66.429 0 2 |3 e 10
Grouping Samples by Wiff file 90000
Sample:| MPX_S1_LC8_Lot2C5_20IDA(Sample 1) ¥ | Contro::| None v Rows 43 =

23 © 2015 AB Sciex
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Targeted Screening using MasterView ™
7. Quantitation through MultiQuant™ Software and Reporting

+ O Diazepam, entire ra

Save MultiQuant Method As Text...

Generate Report...

23 24 25 26 27 28 29 30 31 32 33 34 35
2B =l =
MasterView % ﬁ E E ﬂ @ ﬁ; = > E< D ﬂ “Dvasterview XIC list DEMO 16julyRT.XIClist AY V| mm
(T: Sample :fumw Threshold
m N - Extraction ~ Width  Expected  RT Width Found At - Threshc
f Wiff file Name Name m t Isotope  Mass (Da) 1 Mass (Da) B RT (min) (min) Error (ppm) RT (min) (:ﬂb::; (cps)
J MPX_S1_LC8_LO!1 Sample1 12 . J Abrnzolam C17H13CIN: U 308.08287 +H 319 1 1000
[ [/] [uecsiicatogsamvie 1 |14 [RINARENY MO Aot o S — . —
v NP Ca ot Sager 7 | BV VWV Comaeee g;mg g ;;:g;f: an T
MPX_S2_LC3_Lot! Sample 1 2 .=|$| v codeine
v MPX_S2_LC8_Lot: Sample 1 10 W v 0ro o — m ; pres
v MPX_S2LCB Lot Sample 1 10 v v¥ivvvy F.mnyi CHBN2C 0 3622016 +H 7 1 1000
i1 v v¥VVV  Fuazpam C2H2CF 0 387.15137  +H 1 1000
glv v, 0 1 1000
8v IECEEEERE
& afry AB SCIEX
. J 0.7- thiabendazole {5 1202 0333- 202 0533 - Data SR0_ 011 - thisbendazole (Standasd) 202 0333 - 2020533 - Data 5600 Qu.
I V Avear 1. 040c4, Height 2 1883 AL 58 mn. Auea 1017ed, Hmumm S84mn J“mm!!gﬂedlo&@g“mﬂmm'm (Ma .'..
Retention Time: 4 58 mnutes Exp RT: 470 mnutes
I v Extroction Mass: 134 12 ‘Analyte Name: Dote:
Fit(%) 9%6.™%  RFit (%) %6 7% 3 4-Mathylenecdsoxymethamphetamine
l vy Collwion Energy =351 15 4
8 | s ' .
. ] - g O
& T R | - -
=1 1 |
Select combination for positive result{equal or better) A i ek fm = i
Trre. mn.
v 4T B | B QOE § = W W W w
,:‘\t"" & \.,c‘°°z \go"d ‘,ol‘“o\ (_gn‘"’; ot e ey = 1106735 85521041 1= 097) ity 1/3] S o ; Somlep
el ! o Sotnectons Accuracy () 1) | m‘“.'w‘f e =
V¥V ¥V ¥|[V iV ¥ |00 +ur| | 10pgkgafter extract dition & T wm i
) | . R,
Grouping Samples by Wiff file :: E f 3 “wi 17 é
-l . R " AN 3 )
sos | | ! 1 miow 40 5 50 55 ||£ i
406 : d 3 n2e » Time, min g T T O O T DI
% o || . e ow wevbon e
et . L ow
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Workflow #2:
Remove the ‘healthy’ / ‘normal’ peaks

Reduce unknown peaks to just those that are
suspicious

© 2015 AB Sciex
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Eliminating the endogenous

Comparative Unknown Screening
What is it and why is this a good approach?

How can you find one low
level toxic compound amidst

Why do this? everything else?
indi Drom

Non-targeted peak finding Vitamin C o

algorithms will find Vitamin K

Omega-6-Fatty acids
thousands of molecular

features in each sample,

. - Phytosterols

including: Dietary fiber
» Chemical background Sugars
» Matrix components Folate
» Unexpected compounds Proteins &

of interest amino acids

Lycopene
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Non-Targeted Screening using MasterView ™

1. Automatic Sample-Control-Comparison

+®337.2273/2.77. sunange "+ | 38722737277, subrange - +
- 314 -
g 45 276 E i i I &|% 1000 2410 31 5 g0 E I I bl k &
P - quine urine sample i ke Equine urine blan
i 2 3 H 5 3 7 g § 10 n 12 13 i 2 3 H 5 H 7 3 3 1w 1 1z 13
Time, min Time, min
nEQ =Lz &=
. =D U L L] L] 2
Masterview BRMKAR HE| HE #BEEEH? ow sesson v -
© Number
5 Threshold P Formula |
T WiffleName ~ samele of # ] e e Name m m Em;"'d“‘ (ratio of {;’:)5’“’” Library Hit Lb@Y  Formula Finder Resut  Finder [ -
L results vV control) !
@ horse urine blank  Sample 1 0 55 v OOOAV 212120 59.316 1 10 1000 .
Link1-2 Camnle 1 20 596 S0V VAV <7 -2 S T 59.307 1 10 1000
@  3380867/055 59,156 1 10 1000
C Number
3330873/148 59,156 1 10 1000 No Match 0 C16H11N504 701
T Wiff file Name Sample of » A 23825417413 59,127 1 10 1000 No Match 0 C17H31NS02 34
R Name positive v x:sazssxn 59.112 1 10 1000 Danazol 606 C22H43NO 726
L results @  401013/117 52.06 1 10 1000 No Acquired MSMS 0 No Formula Found 0 l
. A 3401020/059 52.806 1 10 1000 No Match 0 C16H13N504 604
@ horse urine blank  Sample 1 0y 201017 56.606 1 10 1000 No Match 0 CisH17NOS %62
1 340.1788/3.45 59,793 1 10 1000 No Match 0 C15H25N5025 348 .
d e U -
mple: UNKL-Z(>ample ontror: k(Sample 1) v Rows 825 m
@LAs+ % he % | GQAEECE® [FlAEL e+ (Bl A  BABEREE® |=
Spectrum from Unk1-2.wiff (sample 1) - Unknown, Experiment 1, +TOF MS (100 - 700) from 2.753 to 2.779 min + |+ @ Spectrum from Unk1-2. wiff : le1) - Unk E i 7,+TOFMS"2(50-700) from 2 775 mn +
-_ Precursor: 337.2Da, CE: 35.0 CE=3% _—
] 17,2272 100%
M & 188.1434 wan &
1
3t | g 105.0694
_%.. = 132.0800 216.1380
g 2e4 A % 0% b t - :
338.2300 5
Ted | £ sz
o~
oo™ -J L " s 100%
3370 3375 380 385 330 3385 3400 3405 B0 80 100 120 140 160 180 200 220 240 260 280 300 320
Mass/Charge, Da Mass/Charge, Da

825 chromatographic peaks and 20 relevant signals
27 SCIEX
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Workflow #3:
Investigate the unknowns

Evaluate the suspicious offenders-
Simultaneously search for targeted screening and
at the same time identify any unknowns
(unexpected) compounds

AESCIEX)

SCIEX



Data Processing Workflow

Automatic Non-Target (Unknown) Screening and Identification

TIC of Sample and Control

@ IDA Survey from TOFMS +IDA pos_Pear - Blank. wiff [sample 1) - Pear - Blank
@ IDA Dependent Sum from TOFMS+IDA pos_Pear - Blank.wiff (sample 1) - Pear - Blank

TIC

11,'}?8

10.095 10-373‘ 11.058 12119
10733 12.442
3231 ggg 75 11623 |12442 [} 13405
8346 g 796

100%
006 080 134 o, 287
1432 1582 2 3295 4057
| ﬂﬁjﬁlu'm | 2640 | 77 3900

0%

1 2 3 4

Non-Target XIC Generation and Sample-Control-Comparison

diniconazole, subrange 1.0
20000 e Sample . Control
2
2
g 10000 0.0
-05
T T TR T S B T R A A A B N
Time, min 1 2 3 4 5 E 7 8 9 10 11 12 13 14

N4

Evaluation of TOF-MS (Formula Finder)

Evaluation of TOF-MS/MS (Search)

Spectrum from TOFMS+IDA pos_Pear - Sample.wiff (sample ...xperiment 1, +TOF MS (50 - 700) from 9.519 to 9.545 min

Spectrum from TOFMS+IDA pos_Pear - Sample.wiff [sample ...ple, Experiment 2, +TOF MS™2 (50 - 700) from 9.522 min

VI S Precursor: 326.1 Da, CE: 35.0 CE=35 MS /MS

0] =z Eormula CygH,,N3;OCI, v/ _ ChemSpickDl

3000 - 3280794 = 80% em p IG5
= o~
E & g0z | 70.0478
_o_E 2000 4 “\:2:: * M S/ M S /
- 327.2009 E =

1000 A 327.0843 : £ o 158.9780

329.0828 = 20% 172.9563
= - 5 = - & - > °\ 0% . U 1) sola oo . Il. ZB?EUST —
326.0 3265 327.0 3275 328.0 3285 3290 100 150 200 250 300
Mass/Charge, Da Mass/Charge, Da
29 =
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Unknown Structural Elucidations

Unknown (unexpected) non-targeted peaks are automatically added to
original XIC list of targeted compounds

ldentifying the compound with accurate mass 276.1596 @ RT 2.15 min

+@276.159572.15, subrange 7761595 7 2.15, subrange +
215 - 195 -
365 2 - 152 166 a
: | Sample - unknown = o lControl y
= <
2 2 41 254
165 500 210 299 397 309
291 L
e 05 10 15 20 25 30 35 05 10 15 20 25 30 35
Time, min Time, min
ngQ =l &=
vasterview E@MKWAR BE HE $68EEE#N? New sesson v -
i (7 s e ame Formuls ___lsolope _Mass(Ds) AdMc  Edwcion  Widh  Eweced RTWh gy FondAl  JUENP0  Theshod byt Loy |
VYV e i

276.1595/2.15

Library Search Results Formula Finder Results

Compound Name CAS# Formula MW (Da) Fit Rev. F Purity Ct | Name Formula Score m/z (Da) Error (ppm) Error MS/MS (ppm)
€= 4-hydroxypropanolol 10476536 C16H21NO3 27534777 8712 489 427 35 AR ) | C= C16H2INO3 724 27615942 05
e

Name Formula Score m/z (Da) Error (ppm) Ermror MS/IMS (ppm)

‘ = eeel cm CI6H2INO3 724 27615942 05 5
5V eee COH2IN70S 233 27616011 2 4.1
15 | 9900 I
1% v 9900
157 v 900
1 v 000
15 v 900

v
v
v
v
vy

160 00

161 000 " . 1y pice i g = ps 5 k2 T iy

162 o900 A 285.1372/3.36 0 28513723 285.13723 70.142 3.36 2 -03 3.37 1 1000

163 ‘T X 4 ] 286.1286/1.45 0 286.12864 286.12864 69.899 145 2 55.2 149 1 1000 Morphine 953
164 ananse 286.1443/1.50 0 286.14432 286.14432 69.895 1.5 2 04 15 1 1000 Morohine 985
p

MasterView automatically empirically calculates potential molecular formula for

the extracted mass of the unknown compound using both MS and MS/MS data
ay A dECA



Unknown Structural Elucidations

|dentifying the compound with accurate mass 276.1596 @ RT 2.15 min

Link to ChemSpider Session to identify potential structures that match the calculated
formula

T @276.1595/2.15, subrange + | 2761535 7215, subrange - +
215 -
365 & 1500 &
2 2e5 2 |
] Z 1000
Sample - unknown Contro
- 1e5 - 500
Oel - v - st v - v v v T
05 1.0 15 20 25 30 35 05 1.0 35
Time, min
A EY=[=1ET =
. P L - = s
Masterview Bl QR E= HE HaEE[=6? New Session Y L
. Threshold ; |
Adduc  Extraction Width RT Width Found At b Threshold : . Library
# W ‘:!/” o:‘/ -a:;’\.:‘;:,f Name Formula Isotope  Mass (Da) t Mass (Da) (pom) RT (min) (min) Error (ppm) RT (min) gsho of (cps) Library Hit o I
I I 2 2 N 2 222 N I 3 I - = W -
Library Search Results Fi la Finder Results
Compound Name CAS # Formula MW (Da) Fit Rev. F Purity Ct | Name Formula Score m/z (Da) Emor (ppm) Ermor MS/MS (ppm)
€= 4-hydroxypropanolol 10476536 CI6H2INO3 27534777 872 489 427 K : CI6H2INO3 724 27615942 05 5
Nordiazepam-D5 65891-80-7 C15HBCID5N20 0 829 489 405 C9H2IN70S 233 276.16011 2 41
Imazapic 104098-48-8 C14H17N303 27530752 80 489 391
Imazapic 104098-48-8 C14H17N303  275.30752 80 489 331
Imazapic 104098-48-8 C14H17N303 27530752 687 489 336
] 152 |/ o000 A 27 . . - 4-hydroxypropanolol 17.9
= v eceve - (Clhick to start a ChemSpider session Somtia || 0
5 vV 9@OOVA Metazachlor 100
15 v 0O000A No Acquired MSMS 0
% v o00@A 2 Doxepin 185
5 v 00009 No Match 0
158 |/ o000V 28212047013 0 282.12036 282.12036 70.892 013 2 01 0.13 1 1000 No Match 0
159 |/ 29000 A 28227911365 0 28227913 28227913 70.852 3.65 2 1 3.65 1 1000 Dodemorph 13
160 v OO0O0@A  2841868/209 0 284.18683 28418683  70.376 209 2 13 21 1 1000 No Match 0
161 v 900V A 284.2954/3.84 0 284.23536 284.29536 70.349 384 2 -25 3.85 1 1000 7-Aminoflunitrazepam 728
182 v O00@A  2851372/33% 0 28513723 28513723 70.142 336 2 03 337 1 1000 No Match 0
163 |/ o000 286.1286/1.45 0 286.12864 286.12864 69.839 145 2 552 149 1 1000 Morphine 853
164 o/ aansea 286.1443/1.50 0 286.14432 286.14432 69.835 15 2 04 15! 1 1000 Morohine 985 N
I Sample: 6 min screen urine_str2_11(Sample 1) + Control:| 6 min screen urine_str2_7(Sample 1) + Rows 252 m

SCIEX



Unknown Structural Elucidations

ChemSpider Search and Automatic MS/MS Interpretation
ChemSpider hits are automatically compared against MS/MS spectrum.

ChemSpider results for: &[5 2 731 ok ] v v 121-160 of 3460 IEIEY o fat & &t ':""A Au e - [ = | |ﬁ Q =l ]""E
Spectium from B min screen urine_sti2_11.wiff (sample 1) - unknown 2, Experiment 8, +TOF MS™2 (30 - 1000) from 2.147 min +
cSID Common Name Molecular Weight Precursor: 276.2 Da, CE: 35.0CE=35 -
111892 2.4(1H,3H)-Quinolinedione. 3-heptyl-3-hyd 275.3428 A \a1.1162 & °
16788110 Methylenedioxypyrovalerone 275.3428 0% |
640133 (2E)}-N-Cyclopentyl-3-(2.5-dimethoxypheny 275.3428
729870 Ethyl 2-{(cyclohexylcarbonyl)amino]b 275.3428 0% -
954861 benzoic acid. 2-(2-cyclohexylacetyllamino. 275.3428 9169
640129 (2E)-3-(2.5-Dimeth henyl)-1-{(piperidin- 275.2428 70% 1
628773 benzeneacetamide, 3.4-dimethoxy-N.N-di- 275.3428 = N T I | |d f d
_ S o] entative Yy entified as
2266590 4-(1-Azepanylcarbonyl)phenyl prop 275.2428 e L 4
- pi 13.9732¢| 40.0208
2255856 3-benzoft de. N-(2-methoxy-1-n 275.3428 5 sm - M D PV
2192052 N-{1-{2.3-Dihydro-1.4-benzodioxin-6-yljeth 275.3428 'g 70,0414
2086017 4-{4-cyclohexylanilino}-4-oxobutancic acid 2753428 ‘\E‘ 405 !
1907159 2-(Cyclohexylaminc)-2-oxoethyl 3-methylb 275.3428 20 |
1805636 5-Methoxy-3-methyl-N-{3-methylbutyl)-1-be 275.3428
777719 1-{Benzoyloxy)-2.2,6 6-tetramethylpipericic 275.3423 20%
685268 2-Cyclohexyl-N-(2.3-dihydro-1.4-benzodioy 275.3428 140163
576391 Ethyl N-{(1-phenyicyclopentyl)carbonyllglyc 275.3428 L
574737 Acetic acid. 2-(3-methylphenoxy)-, 1-azabkk 275.3428 0% " | )
gl N S S ST S S ¥ 3 VT N ) 100 200 300 400 500 500 700 800 300
Mass/Charge, Da
O®u-6 QEEE® ) EEETT EEEED [
C N selected composition: EBH,UZ" (135.0441 Da) Fragments | Peaks } &
| ]
olp Mass/Charge Intensity (%) Assigned Error (Da) o)
84.0735 7.31 0.001
S| F 121.0273 7.93 7] 0.001 L
ol e 1261272 74.55 0.001
' 135.0431 0,001
1| Na o 147.0788 7.31 0.071
LT e —— O T [1] T nnni 188
K | ca q Matches: 10 of 10 peaks, 100.0% of total intensity)
\—/ =
Saec

Closest Match — ten of ten peaks matched with 100% explainable MS/MS fragment
lons for the MDPV cathinone designer drug structure
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ChemSpider — link

Allows searching based on number of references and data sources

33

| ©) Intrinsic Properties Search | MF=C19H23NO - Mozilla Firefox
File Edt View History Bookmarks Iaolsjelp

] )t@ilntrhsic Properties Search | MF=C19H23NO I =+

/:* @ v, chemspider.comMolecular-Formula/C19H23N0

c “ Google

100 hits returned from a total of 2019
Search terms: MF = "C_{19}H_{23}NO"

@Grid OTile OTable O Names/Structures

ID

39221
& - 0/1 defined

© 2015 AB Sciex

Structure

Molecular Formula

CqgHasNO

CigH2sNO

CqgHsNO

CqgHsNO

ENEEEEES

Molecular Weight

281.392

281.392

281.392

281.392

# of Data Sources v

# of References

121

# of PubMed # of RSC

22267

10
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Data mine as needed _AESCIEX)

All MS and MS/MS results at your fingertips

There can be infinite ‘unknowns’ in any given sample — including
things that are good and things that are potentially harmful.

It can take infinite time in data analysis to assess every possible
suspicious peak.

Sometimes we need to look back at old samples.

fi Bl B

The right accurate mass LC-MS/MS system will
acquire most of the data you will ever need in just one injection.

Let your hardware do the work for you, and
save time and resources on sample rechecks!

" SCIEX
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Answers for Science.
Knowledge for Life.™

SHiigiimRa

-t ESERNEES

Thanks for listening



