TraceFinder™ Software Overview and
Implementation of a Thermo Scientific™ Q
Exactive™ Hybrid Quadrupole-Orbitrap™ Mass
Spectrometer for the ldentification and
Quantification of Synthetic Cannabinoids in
Postmortem Forensic Investigations



TRACEFINDER™ SOFTWARE
OVERVIEW



Overview

* Q Exactive™ Hybrid Quadrupole-Orbitrap™

e Similar to triple quadrupole (QQQ)
Instruments

* Key differences:
— Trapping
— Selectivity and sensitivity

— Mass resolution
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1. Method Setup

* |nfusion
— Direct injection in the MS module
— Analytical standard of the target compound
— Define polarity
— Scan type: Full MS = AIF

— Define collision energy



f)
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History —

Scan type ATF 150.0 - 2,000.0 m/z
Scan range 150.0 to 2,000.0 m/z
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1. Method Setup

e Master method

Create Master Method
There are multiple ways to create a master method.

Select the technique you want to use.

Method Forge . ] ]
Performs peak detection against a raw data file. Indicated for Full scan analysis with

(O Use Method Forge : n
Performs library lookup if requested. Iong |iSt Of compounds

Import Xcalibur Processing Method

O Import Xcalibur Processing Method Imports a previously created processing method, Import from Xcalibur

finding configured compounds and reference spectra.

o Bz L s Requires more manual interaction with
(O Create blank quantitation method Associatc a raw data file and
manually select peaks. the software

Select Compounds from a compound databasze .
Creates a blank master method and displays the Select MRM transitions from an

configured compound database, allowing .
compound selection. available datastore

(O Selzct compounds from CDB

(®) Create screening method Create a screening method

(e

[ oK ] [ Cancel ]




1. Method Setup

* Master methOd - Imported and exported as .xlsx files

- Easily transferred to other instruments

— Instrument Method in your network to minimize time-

consuming method development
activities

— Compound Database
— Processing Parameters

Compound Database - Adulterants_TRF

Tree View Pane ~ @ | [Peak View Pane v
Compound Name & c::s““" Peak Label Peak Workflow ;‘:f;:’;::k E:,";'L‘fa" MS Order Precursor m/z Product m/z m/z Adduct Polarit,
Expand All Collapse All
1 T1:0000 TargetPeak - - msl ~ 0000 0000 None ~ Positiv
P T z
<0 | 2 1011-Dihydrodibenz T1: 21207061 TorgetPeak - - csHeNO2 msl - 21207061 21207061 21207061 Hydrogen - Positiv
A°T1:0000 3 1011-Dihydrodibenz: TIFL:21207061->16¢ Fragment - TL21207061  ~  CI3HINO2 ms2 - 21207061 166.0649 166.0649 Hydrogen ~ Positiv
“ Dfi#{_g‘;‘{:;:gibe”““e(b'” (L4) oxazepin-l1-one 4 1011-Dihydrodibenz: 2.07061->15¢ Fragment ~ TL21207061  ~  CI3HONO2 ms2 ~ 21207061 156.0806 1560806 Hydrogen ~ Positiv
| TLFL: 212.07061->166.0649 5 1011-Dihydrodibenz: T1F3:21207061->13¢ Fragment - TL21200061 - CI3HONO2 ms2 - 21207061 139.0541 1390541 Hydrogen - Positiv
uTLF2 212.07061->156.0806 6 1011-Dihydrodibenz 207061-595. Fragment ~ TL21207061  ~  CI13HINO2 ms2 - 21207061 95,0495 95.0495 Hydrogen - Positiv
1TLF3: 212.07061->139.0541
1 TLF4: 212.07061-595.0495 7 1011-Dihydrodibenz: 12.07061->65.  Fragment - TL21200061 - CI3HONOZ ms2 - 21207061 650393 650393 Hydrogen - Positiv
s jsg1F5=112-“7°51'>55-°393 8 SF-ADB T1:378.21875 TargetPeak - - C20H28FN303 msl - 37821875 37821875 37821875 Hydrogen ~ Positiv
4 [ 5F-

2 4T 378875 9 SF-ADB TLFL: 37821875523 Fragment - TLIB28TS - C20H2BFN3O3 ms2 - 37821875 2331091 2331091 Hydrogen - Positiv
|| [TLFL: 378.21875->2331091 10 SF-ADB TIF2: 3782187531 Fragment - TLIB218TS - C20H28FN303 ms2 - 821875 318.1974 3181974 Hydrogen - Positiv
|TLF2: 378.21875-> 3181974 ) ) '
HTaE3: 37821875 2130008 11 SF-ADB TLF3: 37821875521 Fragment - TL37B2STS - C2H2BFN303 ms2 - 37821875 213106 23106 Hydrogen - Positiv
| [TLF4: 378.21875->177.0462 12 SF-ADB TLF4: 37821875517, Fragment - TLIB218TS - C20H28FN303 ms2 - 7821875 177.0462 177.0462 Hydrogen - Positiv
| TLFS: 378.21875->145.0397 g ) e . . . .

A iFe, 278 21875301543 13 SF-ADB TIFS: 378.21875->14¢ Fragment T1: 37821875 C20H28FNZ03 ms2 378.21875 1450397 1450397 Hydrogen Positiv

| [TLFT: 378.21875->251.1191 14 SF-ADB TLF6: 378.21875->34¢ Fragment - TLIB2STS - C20H2FN303 ms2 - 782875 3461943 3461043 Hydrogen - Positiv

11| TLF8: 378.21875->69.0707 15 SF-ADB TIF7:378.21875->251 Fragment - TL37821875  ~  C20H28FN303 ms2 - 37821875 2511191 2511191 Hydrogen ~ Positiv

|1 TLF: 378.21875->163.0504 !

11 TLFL0: 378.21875->117.0462 16 SF-ADB TLF: 37821875569, Fragment - TL37B28TS - C20H2BFN303 ms2 - 37821875 690707 690707 Hydrogen - Positiv
B (|, TLFLL: 378.21875->90.0345 17 5F-ADB TIF9: 378.21875->16: Fragment - TL37821875 - C20H28FN303 ms2 - 37821875 163.0504 163.0504 Hydrogen - Positiv

4 [[] SF-MDMB-PICA

s =) ): . -3 ‘ragment - : . - me - 1 rogen - ositiv.

2 1T 18 SF-ADB TIF10: 37821875511 Frag T1: 37821875 C20H28FNZ03 2 378.21875 117.0462 17.0462 Hydrog Positi
|TLFL: 377.2235->232113 19 SF-ADB TIF11: 37821875->%( Fragment - TLIB2STS - C20H2BFN3O3 ms2 - 782875 90,0345 900345 Hydrogen - Positiv
TLF2: 377.2235->144.04431 . . .lB B i
TP 377 2225213006512 20 SF-MDMB-PICA  T1:377.2235 TargetPeak C21H29FN203 msl 377.2235 377.2235 377.2235 Hydrogen Positiv
|l TLF8: 377.2235->69.07063 20 SF-MDMB-PICA  TIFL:377.2235->232. Fragment - TL37235 - C2AHFN203 ms2 - 37112235 22113 22113 Hydrogen - Positiv
oot 22 SF-MDMB-PICA  TIF2:377.2235->144. Fragment - L3235 - C2IH9FN203 ms2 - 3 14404431 14404431 Hydrogen - Positiv
Il a g - b
LT1F7: 377.2235-156.1406 23 SEMDMB-PICA __ TIF3:377.2035->130. Fraament - TL3772235 - CAHFN203 ms2 - 3712235 13006512 13006512 Hvdroaen ~ Positiv ”

4 [[]6-MAM ‘ 0 >

4 AT 32815433 [Compound Details Pane =
| TLFL: 328.15433-> 26813757
1 TLF2: 328.15433-5211.07889 Compound Name [5F-ADB
1TLF3: 328.15433->165.0724
| TLF4: 328.15433->286.1476 Ionization [gs

4 [[] Acetaminophen

4 J*T1:15207061 Chemical Formula | C20287N303 Neutral Mass (37721146984
| TLFL: 152.07061->110.06171
1 TLF2: 152.07061->65.03998 CASNo Category
|TLF3:152.07061->93.0346 i
1[4/ TLF4: 152.07061->92.0505 Compound Type | Analyte Internal Standard
1 TLFS: 152.07061->82.0662 i

4 [7] Acetyl Fentanyl Compound Groups

4 J*T1:32321179
TLFL: 323.21179->188.1433
TLF2: 323.21179->105.0699
TIP3 323.21179->20212236
| TLF: 323.21179->134.0962
1 TLFS: 323.21179->1320807
WLIT1F6: 21179->103.05451 N




1. Method Setup

* Master method
— Instrument Method
— Compound Database
— Processing Parameters

Define Thresholds for:
- Mass tolerance (ppm)
Retention time window
Fragment ions (intensity, number of fragments, mass tolerance)
Isotopic Pattern (%)
Library search



1. Method Setup

Method Development v a

Acquisition

Method View - Anticoagulant Screening

v Settings

Target Screening Peak Filter Settings

[ P i ] Use RT Limits []  Search from 0.00 minutes
rocessing ‘
to 099,00 Mminutes
Peak Detection
Reports Use Matrix Blank [ Amplifier 1.00

Compound Database Chromatogram View Width 075 minutes

Instrument View Use Source CID Scans []

Show all compounds

Unknown Screening

Include Unknown Screening (]

v Target Screening Settings

Compound Databases

Enabled Database Name
1 Superwarfarin open
2 [C]  Adulterants_TRF open
3 ] Adulterants_TRF_04-09-19 open
4 [} Clin_Tox_Endura_SRM open
5 (] Clin_Tox_Quantiva_SRM open
6 ] DefaultGC open
7 ] DefaultLC open
8 EFS_Database open
9 [} EFS_HRAM_Compound_Database open
10 [[]  GCMSMS Pesticide Analyzer 1001 open
11 (] Metabolite_Database open
12 ] Metabolite_Database_HILIC_01 open
13 Toxicology_HRAM_Compound_Database_vl OPEn

Acquisition

Analysis

Method Development

Identification and Confirmation Settings

Peaks | m/z

Retention Time

[ Identify Confirm

[T Identify Confirm

Fragment Ions

Isotopic Pattern [ Identify  [¥] Confirm

Threshold Override  [] 5,000

S/N Ratio Threshold 50

Mass Tolerance: 20.00

Ignore if Not Defined
Window Override (sec) B 30

Ignore if Not Defined

Min. # of Fragments 1

Intensity Threshold 10,000

MS Order @]

Mass tolerance

Fit Threshold (%) 80
Allowed Mass Deviation (ppm) 10
Allowed Intensity Deviation (%) 10

Use Internal Mass Calibration []



1. Method Setup

e Master method

— Instrument Method
— Compound Database
— Processing Parameters

Instrument Method: | Anticoaquisnt Screening M Edit || Update |




1. Method Setup

 |Instrument method

— Types of experiments:

! Anticoagulant Screening:m ur

[ File Help

| Olzle &) x|2]

EDEDDIDE

T | Chromatogram
Thermo
Scientific SII for ) Scan Groups
J — P [Tops
> [Tops
q 0 02 0s 08 1 12 15 18 2 22 25 28 3 32 35 38 4 42 45 48 5 52 55 58 6 62 85 68 7 72 78 8 82
A time (min)
0 Exactive -
Orbitrap MS

Experiments
General

= Full MS -SIM
AP

ELGFUl MS / AIF

»

R Full MS / dd-MS2 Toph)
S Targeted-SIM
“@ PRM
R Targeted-SIM / dd-s?
Bl S / AIF /L ddMis?

AR

© DIA

Properties
Properties of the method

Use lock masses best
Chrom. peak wi 6 s

4 Time
Method duration 8.50 min

Method duration

uration of the

Properties of 2 scan events

4 dd Settings

Minimum AGC ti 8.00e3
Intensity thresh 1.6eS
Apex trigger -
Charge exclusic —
Peptide match

Exclude isotope: on
Dynamic exclus
dd-MS2 / dd-SIM
Resolution 17,500
AGC target le5
Maximum IT 50 ms
Loop count 5
TopN 5
Isolation windov

[N

Fixed first mass —
(N)CE / stepped
Full MS
Resolution

AGC target
Maximum IT
Scan range
General
Runtime
Polarity

Default charge ¢
Inclusion

[N

70,000

50 to 750 m/z

[N

Runtime

‘| Experiment Setup | Summary |

Ready




1. Method Setup

 Instrument method

Full MS / ddM(MSX = 3)

— Full MS-SIM R

: !
- AlF Scan 2 | I I 1o

o -1

Fave [ S Bl
— Full MS/AIF e
— Targeted-SIM LA

— PRM

— Targeted-SIM/ddMS?
— Full MS/AIF/ddMS?
— DIA

>
Precursor

LUISO
e.0. 70 kJFWHM




1. Method Setup

* [nstrument method
— As general as possible to start:

[ File sniXcalibur Help

! Dj@(a| @| x|2| I

' Check Method = Insert Stage ~ = Insert Time = Insert Command = Insert ~ =" Delete
i  Pump [ Generl Setings| Fiow Gradirt
O (VF-P10-A)
—— ¥ SamplerModule 100 = ;00 —
Thermo g (VF»XIO»A] % Lol — :fg
Scientific SII for £ Col fe e
£ ColumnComp 75 [-&.00| —— Flow[ml/min]
I 2. (VH-C10-A)
@ %System %0 La 00
[ sl Startup
—Q Exactive - ¥ Shutdown o Lo am
Orbitrap MS 7/ Script Editor
© T T T T T T T T OO0
0.00 1.00 2.00 3.00 4.00 5.00 €.00 7.00 8.00 8.50
No Time Flow /B Curve -
[ml/min]
1 0.000 Run —
2 0.000 0.300 5.0 5 —
3 1.000 0.300 5.0 5
4 3.000 0.300 60.0 5
5 7.000 0.300 95.0 5
6 7.010 0.300 5.0 5
7 8.500 0.300 5.0 5
8 New Row
9 8.500 Stop Run

‘ Add Equilibration Stage




1. Method Setup

 |Instrument method
— Inclusion list:

Method editor — Inclusion Lisf

File Edit Help Done &
Formul - - M
M ] s Species | CSl/| Polaity fr;fn"] [fn’:g] nee  M2X o
> 1E 98 v |C31H2403 +H 1 Posttive Difenacoum
2 | 54317777 C33H25F304 |+H 1 Posttive Flocoumafen
3/293.11722 C1SH1603 +H 1 Positive Coumatetralyl
41231.10157 C14H1403 +H 1 Positive Pindone I
5/309.11214 C15H1604 +H 1 Posttive Warfarin
6|341.11722 C23H1603 +H 1 Positive Diphacinone
7523.09033 C31H23B03 |+H 1 Positive Brodifacoum
8539.06749 C31H23Br02S |+H 1 Positive Difethialone
9|375.07825 C23H15CI03 |+H 1 Positive Chlorophacinone I
10 (525.07070 C30H23Br04 |-H 1 Negative Bromadiolone II
11|509.07578 C30H23B03 |-H 1 Negative Bromadiolone Breakdown
12 |527.11544 C31H19D4Br... |+ H 1 Positive Brodifacoum D4
+ 13




2. Analysis

* Acquisition

File Tooks Help

Qsdall Hrel Hneweaeiviédlm

Acquisition
@ catchselection > @ sample definion > @ Report selection > @ Finish > «Pmious P Next
Cronta/n e, et | [FTneriemeType N
Submit a prepared batch © Quantitation @ Target Screening Unknown Screening m Master Method.
Rl
e s ; - ory: Local Method:  Adulterants_CEsteppped_2 SAKgradient
Create or edit a template Ci\TraceFinderData\Projects\Adulterants
Batch name:
081720
Av. ble Tem;
| Template name Master Methed To Use
L s N »
Template defaults
il Repository: <none>
Method Development Folder: <nane>




* Acq

uisition

Acquisition

Create a new batch

Submit a prepared batch
| Reinject samples

Create or edit a template

Analysis

Method Development

2. Analysis

@ eatch selection @ sample defini @ Report selection @ Finish *Plﬂ\ouﬁ *Nm
Status Fiename Sampletype  Groups s |l Sample D Samplename  Comment Violpostion  Miection Comcca s;::;’:d <
1 @ 070520001 Specimen B Me GiAl 1000 1.000
2 @ 070520002 Specimen 1 G:A2 1000 1.000
3 @ 070520003 Specimen MP GiAl 1000 1.000
4 @ 070520004 Specimen 2 G:A3 1000 1.000
s | @ 070620005 Specimen M GAL 1000 1000 r
6 © 070520005 Specimen ] 3 G:A4 1000 1.000
7 © 070520 007 Specimen MR GiAL 1000 1.000
8 @ 070520008 Specimen B 5 GiAS 1000 1.000
s | @ 070520009 Specimen M GAL 1000 1.000
10 @ 070620010 Specimen B 7 G:A 1000 1.000
" @ 070520 011 Specimen MP GAL 100 1.000
12 @ 070520012 Specimen B8 8 GAT 1000 1.000
13 @ o752 013 Specimen MR GiAL 1000 1.000
12 @ 070520014 Specimen 9 G:A8 1000 1000
15 @ 070520 015 Specimen MP G:AL 1000 1.000
16 © 070520016 Specimen 10 G:A9 1000 1.000
17 © 070520017 Specimen ] MP G:Al 1000 1.000
18 @ 070520018 Specimen 1 G:EL 1000 1.000
19 © 070520019 Specimen i MP G:Al 1000 1.000
20 @ 07052000 Specimen 13 G:B2 1000 1.000
2 @ 070620021 Specimen =] MP GiAl 1000 1.000
2 @ 07520022 Specimen 1 G:B3 1000 1.000
23 © 070520023 Specimen B8 MP GiAl 1000 1.000
% | @ 07052004 Specimen 15 GBY 1000 1000
25 @ 070520025 Specimen B MP G:AL 1000 1.000
26 @ 070520026 Specimen 16 GBS 1000 1.000
2 @ 070520027 Specimen MR GiAL 1000 1.000
2 © 070520028 Specimen 17 G:B5 1000 1000
2 @ 07052002 Specimen MP GiAL 1000 1.000
3 ® 070520 0% Specimen il 18 G:ET 1000 1000 S
Sample Controls
Add L B Insert = Import




2. Analysis

* Acquisition
— Batch view: status indicator show the current

status of each sample during the acquisition and
processing

‘ Sample is not acquired.
& Sample is acquired but not processed.
Sample is acquired and processed.

kv Sample IS currently acquiring.



2. Analysis

e Raw Data

Time: 3.58, Intensity: 2.30e+008, Scan Filter: (none)

ur Qual Browser - 070120_002 - {070120_002.raw] re— BTSN
| File Edit View Display Grid Actions Tools Window Help - F%
CBEET S ey (PRI SFA B grSxs KUHEE & TMEE S N O
m T
- C:\TraceFinderData\..\Data\070120_002 07/01/20 08:34.09
22 D[R] [ s
r RT: 0.00-6.00 4«
1 070120_002 247 251 NL:
4 %K) o fie - 100 - 276E9
$-K -mofie - % 262 TIC NS
9 K| -nofie - 070120_00
4+ K -nofie - 80 246 2
© K| <mofie -
4 K] o file - 7
K| -mofie - g 0
3 60
S
2 50
2
a4
3 5 24 495
& 30 404
497
323 342 345 i
20 230 —P_360 427 491 503
208 219 3z ) 265 2 I 438 450 457 3 510 ¢
10 3 b=y ‘ ‘ | "REREN | ||| 374 395 ] i o929 545 558 574
026 " i 5 -
o320 UREIRECREIINY | |1 () L] [[)], [ TFF) W oMt o it 1 o ot NN AN AR AN
- - : 4 - L AL L
00 02 04 06 08 10 12 14 15 18 20 22 24 30 32 34 36 38 40 42 44 46 48 50 52 54 58 58 60
Time (min)
070120_002 #2138 RT-4.94 AV. 1 NL 103E8 @
T. FTMS + p ESI Full ms [50.0000-750 0000)
W Hs 111,02
90
80
@ 70
g
2 &0
S
g s0
g
£ w0
3 13009
i 144.98
131,53 | 144 184.99 35234
20
221.11
1036005 165.99
BTy 20702 1225.01 247 17 29799 33233 | 37035 30330 41932 447.40 46339 51305 54850 54262 66145
0 bty e br——— 7 ——— T
50 100 150 200 250 200 350 400 450 500 550 500 650 700 750
me

NUM.




2. Analysis

EEE & ev (»)R0ISAB M erSxs XOSE &

L0 2O MK @
m T )
1
: C:\TraceFinderData\...\Data\070120_002 07/01/20 08:34:09
I [ [2EE R s
f RT: 0.00-6.00 =
#-1l 070120_002 247 251 NL: 27669
K| -mofie - 100 TIC MS 070120_002
K] o fie - R
o K] -rofie - §
4K -nafie - % o
K] -nofie - 2
i [ gznﬂ: é ” : 5 50 494 495
LR 208 219 230 380 505 0y 423 477 433 450 491
f 020 026 029 050 0.66 0.87 100 1.10 1.31 147 1.54 1.76 "
100-
. FYMS » p ESI Full ma
80 1£0.0000.750.0000]
MS 070120_002
&0
40-
20 222
013 026 050 062 085 108 117 142 164 192 216 f\ 237 250 272 300 325 339 351 365 382 401 415 427 450 454 490 495 500 521 538 547 564 582
R BN U N e L e B e B L N B i e e e e e e
00 02 04 O 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 50 52 54 56 58 60
Time (min)
070120_002 #1235 RT-283 AV. 1 NL 531ES @
T. FTMS + p €8I Full ms [50.0000-750.0000)
100 168,09
20
80

Relative Abundance
o
S

40
30-
20
103995 123,05
53.06 9851 12004 | 14007 | 18010 20711 22141 25910 20820 22912 35234 37518 41517 436.32 57694 605.30
P T T T Tt T T T T T T T T[T T T T T T T T 1T =TT T 1T T T T T T T T T T—T—T=T—T—T—T—T—T—]
50 100 150 200 250 300 350 400 450 500 550 6500 650 700 750

me

NUM



2. Analysis

e Raw Data

— mzCloud Database

051803/T2722%235% /Recalibrated/291886

Standard Compare Slructures

v I Reference Library << 51 Se. 01,12, 23, 78

« Standard Filter~ |Quick search - Name or Ii

«Compare No:
Benzocaine

= Struchut

SR Monoiso. Mass: 165.07898

Libraries v R © Thermo
© Thermo

Jreterence Libeary

« Auioprocessed Library No: 1804
: Miconazole

Search 4 £ Monoiso. Mass: 413.98602
© Thermo

0

Search Results 4
No: 1808
Methylseleno-L-cystein
Monoise. Mass: 182.97985
© Thermo

Tools 4

No

Flunarizine

Monoise. Mass: 404.20641
© Thermo

© Thermo

1/2 FT MS1 Combined Scans #1, 12, 23, 26 v 2 >

Recalibrated Spectrum | Precursor Structure ~ v

FIMS + ESIms [116.08-21603) msle
7 166.00626

No: 1807
4. Fluticasone propionate 804
1 Monoiso. Mass: 500.18443
© Thermo
0 To see precursor structure please select tandem spectrum in
Spectral Tree

No: 1808
Albendazole
Monoiso. Mass: 265.08850 ~
© Thermo
© Thermo 204
© Eawag 167.08561
© Thermo 04 r - r - - v - . . r T . . r Blue Structure: Heuristic Prediction
208+ o L « © Thermo o 10 20 30 40 50 &0 o =8 0 100 110 120 130 140 150 160 170 180 8rown Structure: Quantum Chemical Prediction

recoed count 5830 Matadata 4




3. Processing

e Library
— Open Thermo mz/Vault

— Compound > open raw file

PN G- Gome  Mertsn B @ -9

Fe

@ Use the Compound tab to edit library records. Select a compound to continue and save your changes in the library.

Test - Copy - x|
:
< @ O EntryNo ~ v, Compound Synonyms 1, Fommula CASID 1, InChiKey 1, Compound Class = Number of Compounds : 1764
i g O 2 1-{4-Chicropheryi)piperazine (p-CPF) C10M13CIN2  38212-33-8 Number of Spectra : 8943
B ) 3 10-Hydrowycarbazepine C15H14N202 29331.92-8 | Number of Selected Compounds : 0
Z e 4 12-Hydrory-Deita-9-Th C21H3003  36557-05-8 Number of Selected Spactra: 0
@ 5 11-nor-8-Carboxy-Delta-3-THC C21H2804 104874-50-2 Read Only : No
® & 1l-nor-g-Carboxy-Delta-3-THC_M-H C21H2B04  104874-50-2 Database Version : 5
® 7 1i-nor-g-Carboxy-Delta-3-THC-DA C21H10904 136765-52-1
® & 11-nor-§-Carboxy-Deita-9-THC-DI_M-H C21H150904 136765-52-1
A 9 15-Acetyldeanynivalenol_M+CH300 C17H2207 88337.96.6
% (@ 10 1S-Acetyldeonynivaieno M<HCOO CI7H220T  88337-95-6
3 11 15-Acetyldeoxynivalencl M+Na 88337-95-6
® O 12 88337-95-6

15-Acstyideanynivaienol M+NH4
"

Spectrum
FR13IFTMS + p ESI Ful ms2 197.08@hcd35.00 150.00-207.08].raw Scan:1 RI-058 NL7.08e07
< p E8I Full ms2 197.08@hcd35.00 (50.00-207.08

107.0840

Relative Intensity
£

1540418

- 119.0732

10

J 506470 560503 700658 310705 910548 97.153 1050339 | 1220900 145.085 162 1151 1800574 196.0685
; . : " : e

4 0 &% 70 s a0 ® o 20 10 1w k0 w0 0 10 1k 200 210
mwz




3. Processing

brary

lter mass > select mass spec > add

Maintsin Build Compound
i b4 ® Automatic
C“;\fﬁ/ Recaibeate  CPIGE 1 5 Wy O Mangal 320
Ubrary SO pectrum C

@ Use the Compound tab to edit library records. Select a compound to continue and save your changes in the library.
Test - Copy
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3. Processing

e Library

* Build > Name compound > Save

! Menu Searcn  Browse Mairtsin Compound ~ 9
2= Ea

U ol O [o: = g [C<e)
New Copy Delete New Compound  Open Compound  Open Xcalibur
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New Import Merge
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@ Buitd tab is used to create and edit Libraries. To prevent loss of data, save your changes.
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* Run/Sample processing

3. Processing

¥ Batch View
Samples
Target Screening

Report View

¥ Local Method
Acquisition
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Processing

Peak Detection

Reports

Acquisition

Method Development

[Samples ~ ¥ x| Compounds
4 070120_method verification Z #l Selected = MZ RY » A s Flag Compound Name Match Result Name
4 W070120_001 -
SamplelD:  MP s -~ > = T = = = & - An -
Sample Type:Specimen L] = ° 4 ° ° ° 6-MAM 6-MAMBRY 23
VislPos: VAL X :
1 6 v ° 4 ° Pl Kl Acetsminophen Acetaminophen@RT 216
7 ¥ L] Bl L] ° 9 Acetyl Fentanyl Acetyl Fentanyl @RT 2.56
8 ¥ ® Bl ° ° K] Acetylcodeine Acetylcodeine@RT 2.47
9 7] ° ° ° 3 B ®  Alprazolem Aprazolsm®RT 297
E 10 ) ® Fi ° ) ) Amincpyrine Aminopyine@RT 217
070120_008 ' -
W070120_009 12 v ° B ° ° ° ®  Benwocaine Benzocaine@RT 2.93
.g;giﬁ-:}? b 1] ® L e ® > o DUyl fentany) B Tentany et o
070120_012 14 L] - ° K . Caffeine Caffeine@RT 237
070120013 15 L] Fl ° ] Pl ] Carisopredol Carisoprodol@RT 3
©070120 014
070120015 16 e u * o Cocamne Cocaine@RT 2.52
W070120 016 b ° - ° P Fl Codeine Codeine@RT 225
.85312‘3}3 18 ] W Detro/Levo Methorphan DextrojLeve Methorphan@RT 24
™ 070120:\]19 19 L] P ° 5 . . Diazepam Diazepam®RT 3.24
070120 020 2 ° B ° ° ) @  Diltiszem Diltiszern@RT 266
070120 021 2 ° ° ° 3 s @ Diphenhydramine Diphenhydramine@RT 265
070120 022
B070120 023 2 ° a ° ° B Ephedrine Ephedrine@RT 222
070120024 vl i
Chromatogram v @ x| Spectrum
MeH Spectrum | @ lsotopes 100% (4 of 4) | @ Fragments (8 of 8) | @ Library (2 matches)
070120_002 Benzocain NL: 4.60E8 _myz 166.0829 - 166.0596 (@ Alfogments ) inimum ¥ of fragments needed: 1
F: FTMS + ¢ £SI Ful ms (50,0000-750.000] @ AFregments )| 570120002 #: 1225 RT
RT 203 ( 120043 || F: FTMS + p ES1 0 Full -120.0000]
AA 731350191.18 [® #2:1330588 ) 1567+ 2
AH: 45683525251 g
100 (@ 23:96.0661 ) 10679
= |[o=e:7 )
3 ® =4: 770000 ) — -
§ @ =5:920504 ) 8 % ~4 B | “1
= & ® #6: 650405 | & 0L ! -- ull 1
2 —— 5 15E7 "
s )| €
] J
e 4 | reer]
e 50869 " a
. # 2 sl #
5 277 285 307 310 317 320 323 325 d r 2 ol P
2% 27 28 ‘s 30 31 22 33 % 70 g0 | g /o0 Vomigs Vi2g 130V
RT(min) mz




IMPLEMENTATION FOR SYNTHETIC
CANNABINOIDS IN POSTMORTEM
FORENSIC INVESTIGATIONS



» Man made compounds intended to research
the interactions between cannabinoids and
their receptors and possible therapeutic value

» These compounds are pharmacologically
WHAT ARE modeled after the main psychoactive
SYNTHETIC constituent of delta-9-tetrahydrocannabinol
CANNABINOIDS (THC)

(SC)? » In the early 2000’s, SC were detected in plant

material commonly sold as ‘herbal incense’ and
it became known that they were being used as
novel psychoactive substances (NPS)




PREVALENCE OF SC

= SC have become one of
the largest groups of
NPS monitored by the
European Monitoring

Center for Drugs and
Drug Addiction
(EMCDDA)

= As of 2017, 179
different SC
compounds have been
identified




» SC can often have an increased toxicity over
THC

» Smoking THC can produce mild acute effects;
however, it very rarely causes the adverse
effects observed rather commonly with similar

WHY ARE THEY Use of SC

BAD?

» SC can produce multiple active metabolites,
which increase the compounds overall toxicity

» The constant evolution of SC make them
difficult to keep up with




SF-MDMB-
PICA

METHYL 2-[[1-(5-
FLUOROPENTYL)
INDOLE-3-
CARBONYL]JAMINO]-
3,3- DIMETHYL-
BUTANOATE

5F-MDMB-2201



5F-MDMB-PICA

» Synthesized while studying novel synthetic
cannabinoids with similar structures in order to study .
efficacy and structure activity relationships

» First detected in as an ingredient in seized material in \
Belgium in November of 2016
> BF-MDMB-PICA was identified in biological specimen N

by the Center for Forensic Science Research and
Education (CFSRE) and the National Forensic
Laboratory Information System (NFLIS) beginning in
2018

> It has since become the number one identified SC
throughout 2019 and into 2020 F



METABOLITES
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METHOD
DEVELOPMENT



INSTRUMENTATION

» Thermo Scientific™ Vanquish™
UHPLC coupled with a Thermo
Scientific™ Q Exactive™ Hybrid
Quadrupole-Orbitrap™ mass
spectrometer (LC-QE-MS)

Data was evaluated using

TraceFinder Clinical software version
4.1

Column: Thermo Fisher Accu Van
C18+ column (100 x 2.2mm, 2.6um)

Mobile Phase A: 0.1% formic acid in
water

Mobile Phase B: 0.1% formic acid in
acetonitrile




CONSIDERATIONS

Acquisition
Parameters

Mobile Phase
Gradient

Extraction technique
and optimization

Calibration curve



0.5 mL
blank blood
fortified
with
working

Add 1 mL
of 5%
phosphoric
acid in
water and

extraction
solvent

EXTRACTION PROCEDURE

Rotate 15
min then
centrifuge
at 4600
rpm for 15

Store in -
80°C
freezer for
15 min
then

organic
layer to a
new tube

Dry down
at 40°C for
30 min and
reconstitut
e in 90:10




FINAL
CHROMATOGRAPHY

=From left to right 1: 40H-5F-
MDMB-PICA-3,3-dimethylbutanoic
acid, 2: 2-COOH-MDMB-PICA, 3:
50H-MDMB-PICA, 4: 6'0OH-5F-
MDMB-PICA, 5: 5F-MDMB-PICA-
3,3-dimethylbutanoic acid-d5, 6:
5F-MDMB-PICA-3,3-
dimehtylbutanoic acid, 7: 5F-

MDMB-PICA-d5, 8: 5F-MDMB-PICA.
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METHOD
VALIDATION



VALIDATION METHOD S

AAFS Standards éoard
Testing included:

* Bias/ Precision
The method developed was * Limit of detection (LOD)
validated in accordance with * Limit of quantitation (LOQ)

the AAFS Standards Board e Carryover

(ASB) Standard Practices for * Interferences

* Dilution integrity
* Processed sample stability

* |onization suppression/
enhancement

* Recovery

Method Validation in Forensic
Toxicology




RESULTS

Bias, precision lonization suppression,

E@&}méang%tlon mE(]eI were

Carryover limit = 200 ng/mL

No interferences detected

Samples were stable for 4 days after
Bxfu?%trlmolrr]]fegrlty did not have

Sy S SR ptaBe 0T for 4
of the 6 analytes




APPLICATION
TO AUTHENTIC
SAMPLES



