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Expected Outcomes

Participants will be able to:

o Cite common applications of High Resolution LC-MS

« Relate advantages of Full Scan Spectra acquisition during
Toxicology Screening

o |dentify utilities of mzCloud™ software for Unknown
Toxicology Screening

For forensic use only.
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Forensic Toxicology
Drugs of Abuse

* Prevalent in Society

e« Commonly used by Teenagers
and Adults




Drug Abuse

Dangers:

» Decreased Mental Capacity / Test Scores
e Miscarriage during Pregnancy

* Decreased Immune Response, 1 Illness
 Risky Behavior > Accidents, Disease

e Tolerance > Addiction > Overdose - Death
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Factoids

The United States consumes 99% of the World’s hydrocodone
production, and 80% of the World’s opiate production

Hydrocodone is the most highly prescribed drug in the United
States (for past 8-9 years)

Use of PCP increased 400% in the USA from 2005-2011

Of 22.5 million Americans surveyed, 8.7 self-reported past
month illicit drug use (SAMHSA 2012)

Abuse of synthetic designer drugs has increased 500% since
2010
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Current Illicit Drug Use
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Drugs of Abuse
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Immunoassay Screening

Hie” H,C
Codeine Morphine Hydrocodone

False-negatives: Concentration Below Cutoff
Dilute Urine
New Drug Formulations

For forensic use only.
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Immunoassay Screening

CH, Cl:Hs
A N
‘ OH ‘ O
O O
OH O
H C/

Morphine Flydrocodone

B,

Buprenorphine  Tramadol Fentanyl

For forensic use onlyv.




Immunoassay Screening

Compound Siemens Roche
6-Acetylmorphine 435 386
Codeine 306 224
Dihydrocodeine 291 510
Hydrocodone 247 1,086
Hydromorphone 498 1,425
Meperidine >15,000] >100,000
Nalbuphine > 100,000 ?
Oxycodone 1,500 > 75,000
Tramadol > 100,000 ?

*Siemens EMIT Il Plus Opiate Assay using 300 ng/mL cutoff.

**Roche Cobas Opiates Il assay using 300 ng/mL cutoff.

For forensic use only.
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Why HRAM LC-MS/MS ?

« Drug/Analyte extraction into solvent not required
» Accurate mass (0.0001) is more specific

e Orbitrap™ Technology (Thermo Scientific™)
— Supports Spectral Matching (like EI GC-MS)

— Allows Retrospective Analysis of Previously-injected
Samples

For forensic use only.
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Opiates Confirmation using
HRAM LC-MS/MS

Mobile Phase: A) 0.1% Formic Acid (in water)
B) 0.1% Formic Acid in Acetonitrile

1) Initial: 5% Acetonitrile

2) Increase to 50% Acetonitrile over 5.5 min

3) Increase to 90% Acetonitrile over 0.5 min

4) Hold at 90% Acetonitrile for 4 min

5) Return to 5% Acetonitrile over 2 min

6) Re-equilibrate with 5% Acetonitrile for 2 min

For forensic use only.
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Opiates Confirmation

Sample Preparation

e Combine: 0.5 mL urine, B-glucuronidase, 2 M
Sodium Acetate (pH 4.5), D?-Internal Standard Mix

 Incubate for 30 minutes at 65°C

e Centrifuge for 5 minutes at 8000 rpm (in microfuge)
* Dilute 1/10

* [nject 10 pL onto LC-MS/MS

Analytical Column: 2.1x100 mm Phenyl

For forensic use only.
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Opiates Confirmation

Mass Transitions @ 35% CE

6-MAM: 328.1543 — 165.0697, 211.0754, 193.0646
Codeine: 300.1594 — 215.1064, 199.0751, 183.0802
Dihydrocodeine: 302.1750 — 199.0751, 227.1063
Hydrocodone: 300.1594 — 199.0759, 241.0865, 213.0917
Hydromorphone: 286.1437 — 185.0597, 227.0704, 157.0648
Morphine: 286.1437 — 201.0914, 185.0601, 165.0701
Norcodeine: 286.1467 — 165.0701, 181.0654

Oxycodone: 316.1543 — 241.1091, 256.1328, 298.1433
Oxymorphone: 302.1386 — 227.0937, 242.1173, 284.1277

For forensic use only.
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Opiates Confirmation

Mass Transitions @ 35% CE

6-MAM: 328.1543 — 165.0697, 211.0754, 193.0646
Codeine: 300.1594 — 215.1064, 199.0759, 183.0802
Dihydrocodeine: 302.1750 — 199.0751, 227.1063
Hydrocodone: 300.1594 — 199.0759, 241.0865, 213.0917
Hydromorphone: 286.1437 — 185.0601, 227.0704, 157.0648
Morphine: 286.1437 — 201.0914, 185.0601, 165.0701
Norcodeine: 286.1467 — 165.0701, 181.0654

Oxycodone: 316.1543 — 241.1091, 256.1328, 298.1433
Oxymorphone: 302.1386 — 227.0937, 242.1173, 284.1277

For forensic use only.
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lates Confirmation
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Opiates Confirmation

e LLOD =3ng/mL

e« LLOQ =10 ng/mL

o Specific (HRMS fragments)

e Complex Precision (2x/day for 10 days)
Morphine 4.6 CV%
Codeine 11.6 CV%

Linear Response 10 - 2500 ng/mL (tested)

For forensic use only.
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Opiates Confirmation

Codeine
Triplicate Cal Curves
10 - 2,500 ng/mL (R2 = 0.9966)

For forensic use only.
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Benzodiazepines Confirmation
using HRAM LC-MS/MS

o 7-aminoflunitrazepam o Flurazepam

» Alprazolam e Lorazepam
* o-Hydroxyalprazolam ¢ Midazolam
e o-Hyroxymidazolam * Nordiazepam
e Clonazepam e (Oxazepam
o Desalkylflurazepam  Temazepam
e Diazepam e Triazolam

e Estazolam o Zaleplon

o Etizolam o Zolpidem

e Flunitrazepam o Zopiclone

For forensic use only.
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TraceFinder™ Software

Cree 2 inowbsich Master Method Type:

Master Method
Submit a prepared batch @ Quantitation Target Screening

Master Method selection:
Reinject samples

Batch Folder:
Create or edit a template Training

Method Compound Data
Batch name:

RT Compound Compoundtype  Active  CAS Mo Use as RT Reference Reference compound

Available Templates

Template name Master Method To Use

Benzodiazepine Confirmation Template Benzodi
Cocaine Cenfirmation Template
Opiates Confirmation Template

pine Master Mthd July-4-201
Cocaine Confirmation Mthd
Opiates Confirmation Mthd

a
Template defaults
Repository: <nane>

Folder: <none>

Real time status

Acquisition Queue - Empty (Ready)
Processing Queue - Empty (Ready)
Reporting Queue - Empty (Ready)

Analysis

Method Development

Thermo Scientific™ TraceFinder™ softwar

For foren
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TraceFinder™ Software

Acquisition

Create a new batch

Submit a prepared batch

Qual

Injection Conversion Barcode
Processing

Status Filename Sample type Groups e Factor Erpected

. Level Sample 1D Samplename  Comment Vial position
Reinject samples

. Solvent Blank Solvent RAL
Create or edit a template

Unextracted Std Unextracted RA2
Low QC qQc RA3
High QC qQc RA4
PT1 Specimen RAS
PT2 Specimen RAG
PT3 Specimen RA7

Specimen RAS

Sample Contrals

Add

Acquisition Queue - Empty (Ready)
Processing Queue - Empty (Ready)
Reporting Queue - Empty (Ready)

Acquisition
Analysis

Method Development

Thermo Scientific™ TraceFinder™ software

orensic use only.
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TraceFinder™

Software

Acquisition ~ I W Acquisition

¥ Acquisition bl @ s
Create a new batch ys!
Submit a prepared batch
Reinject samples

Create or edit a template

= @ Devices

@ Dionex Chromatography MS Link
@ QBactive Focus - Orbitrap MS

Batch Status

SubFolder: Benzodiazepine Confirmations
Name: Benzodiazepine

Sequence Status

Number of samples: 8

Number of unacquired samples: 8
Reports Status

Print: 0

c
Excel: 0

Methad Status

Local method: Benzodiazepine_Benzodiazepine Master Mthd July-4-2016
Instrument method: Benzo Mthd Set
Number of compounds: 28

System startup method:

System shutdown method:

Auto TSRM Update
Calibration
Extend calibration

Benzodiazepine Calibration 9-28-21

Acquisition Queue - Empty (Ready)
Processing Queue - Empty (Ready)
Reporting Queue - Empty (Ready)

Analysis

Method Development

Thermo Scientific™ TraceFinder™ softwar

For foren
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TraceFinder™ Software

~ 1

Create a new batch Master Method Type: Master Method

Submit a prepared batch @ Quantitation Target Screening IMaster Method selection:

Reinject samples Batch Folder:
Create or edit a template Opiate Confirmations Method Compound Databases

Batch name: Enabled File Name

Available Templates

Template name Master Method To Use

Benzodiazepine Confirmaticn Template Benzodiazepine Master Mthd July-4-2016
Cocaine Cenfirmation Template Cacaine Confirmation Mthd

Opistes Confirmation Template Opiates Confirmation Mthd

a
Template defaults
Repositery: <none>

Folder: <none>

Real time status

ensi
d

i

PN

= Wi Opiate Confirmations 9-17-2016 - 1 sample
[ Unextracted Standard - Acquiring
Processing Queue - Empty (Ready)

Analysis

orphine-
“ 22821314
a

SDDQOOle

Absolute Int

0

Method Development

Thermo Scientific™ TraceFinder™ softwar

For forensic use only.
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TraceFinder™ Software

- ! Batch View

Samples

Status Filename Sampletype  Groups

SampleID Samplename  Comment Vial position Injection Conversion Barcode Barcode
Auto Samples

volume Factor Expected Actual
Reference Sample
Threshold Samples

¥ Data Review
Report View

¥ Local Method

Compound Active

Acquisition queue:

- No Acquisition in Progress.
Acquisition

Analysis

Method Development

Thermo Scientific™ TraceFinder™ software

For forensic use only.
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TraceFinder™ Software

Samples
Auto Samples
Reference Sample

Threshold Samples

Data Review

Report View

¥ Local Method

Update

Status Filename

Sampletype  Groups

SampleID Samplename  Comment Vial position

Open Batch

==

* [ CA\TraceFinderData\3.3\Projects
£ Benzodiazepine Confirma
£/ Opiate Confirmations
[ Serum Tox Screen
£ Training

L2 Urine Tox Screen

Batch

Date Changed

Opiates Confi ion 10-3-2016

10-04-2016 11:06AM

Opiates Calibration 9-21-2016
Opiates Confirmation Test Sample
Opiates Confirmation 9-29-2016
Opiates Confirmation 9-27-2016

09-30-2016 04:26PM
09-30-2016 03:39PM
09-30-2016 03:16PM
09-28-2016 11:33AM

Samples | Method -
1 Opiates Confil
15 Opiates Confir
1 Opiates Confir =
1 Opiates Confir
12 Opiates Confirt

Barcode Barcode
Expected Actual

09-27-2016 08:56AM 12
09-26-2016 11:34AM 33

Opiates Confirmation 3-26-16 Opiates Confirr
Opiates Confirmation 9-23-2016
Opiates Confirmation 3-23-2016 8 09-26-2016 10:57AM 1

Opiates Test Batch 09-23-2016 11:26AM 1

Opiates Test 09-22-2016 11:25AM 2

Opiates Confirmation 6-22-2016 03-22-2016 03:14PM 25
Opiates Confirmation Test 2 09-22-2016 1245PM
09-22-2016 01:11PM
09-15-2016 03:32PM
09-15-2016 03:13PM

Opiates Confirr
Opiates Confirr
Opiates Confirr

Opiates Confirr
Opiates Confirr
Opiates Confirr

Opiates Confirmation Test Opiates Confirr

2

1
Opiates Confirmation Tests 1 Opiates Confirr
1

Opiates Confirmation TestS Opiates Confirr =

Type: | Quan - Cancel

CATraceFinderData\3.3\Projects\Opiate Confirmations\Opiates Confirmation 10-3-2016

Real time status

Acquisition queue:

) No Acquisition in Progress.
Acquisition

Method Development

Thermo Scientific™ TraceFinder™ softwar

For forensic use only.
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TraceFinder™ Software

Sl T=TH 4 & & =

-~ R Batch View - Opiates Confirmation 10-3-2016 [Quan]

¥ Batch View Local Method: | Opiates Confirmation Mthd | Update Instrument:  Thermo Q Exactive Facus User: Thermo

Samples
p Status Filename Sample type Groups grunﬂ(‘essing

Injection Conversion Barcode Barcode

Level SampleID Samplename  Comment Vial position e Famtor Erpected Aot

Auto Samples = 5
Negative Negative BB1

Lc1 Qc Low QC BE2
Lc2 Qc Mid QC 863
Unextracted Sra.. Unextracted 8B4

Reference Sample

Threshold Samples
(i (0.5 Blank Solvent BAL
73X Specimen 885
2 cC Specimen 836
27 CC Specimen 887
278 CC Specimen 888
275 Cx Specimen Bl
276 Cx Specimen B2

Sample View
Compound View
Comparative View

Qualitative View

ooo000000®O00

Report View

¥ Local Method

Acquisition
Compound Active Status

RT Compound Active

)

Compounds Codeine-D6
QAQC
Groups

Quantitation

Dihydracodeine
Hydrocadone
Hydromorphane
Intel Seq Morphine
Library Settings Morphine-D6
Morcodeine

Reports
Noroxycodone

Acquisition queue:

_ No Acquisition in Progress.
Acquisition

Method Development

Thermo Scientific™ TraceFinder™ softwar

For forensic use only.
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TraceFinder

p ]]'[[U

™

Software

¥ Batch View

Samples
Auto Samples
Reference Sample

Threshold Samples

Sample View
Compound View
Comparative View
Qualitative View
Report View
¥ Local Method
Acquisition
Quantitation
Processing
Compounds
QAQC
Groups
Intel Seq
Library Settings

Reports

Acquisition

Method Development

Data Review - Opiates Confirmation 10-3-2016 [Quan]

Samples Compound Results

& t Filename &
m (] sa

Morphine-D6
Morphine

Flags | Active Compound Actual RT

Negative
lc1

Lc2

Unextracted Srandard
Blank

73Cx

274CC

274CC

274CC

5 Cx

276 CX

Oxymorphone
Hydromarphone
Norcodeine
Dihydracodeine
Codeine-D6
Codeine
Noroxycadone

Oxycodane

FfdiFERNRETE

Hydrocodone

Sample Peaks
Peak Plot Size

RT Delta

m/z (Expected
Aa -
292.1814
286.1438
302.1387
286.1438
286.1438
302.1751
306.1971
300.1594
302.1387
316.1543
300.1594

m/z (Deltal

av
-0.9503
0.1007

-0.2289
-0.432:

-0.2192
-0.2721
-0.6894
02161

-0.1279
-0.1048

-0.2923

Area
s
21546769
23134216
11790533
11279256
32157426
47283004
39561333
40675208
24832014
41747572
37924129

Calculated Amt

Isotopic Patt

Fragment 1 (mass delta)

Fragment 2 (mass delta)

Guymasphane Hydromorshane.

Warcedeine

Dinytocodene

Coseire-06

a8
Ri(min) R

0
Rigmin)

T
A

Ri(min)

Fragment 3 (mass delta)

Acquisition queve:

Thermo Scientific™ TraceFinder™ softwar

For forensic use only.

No Acquisition in Progress.
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TraceFinder™ Software

& m

Data Review - Opiates Confirmation 10-3-2016 [Quan]

Compo le Result -
¥ Batch View ompounds h Sample Results —

£ Flags Compound  Expected RT | Compound Type £ Bat | Flags Flag Details Status Filename SampleType  Level  SampleID  Sample Name Comments  Height Expected RT | Actual RT RTDelta  Formula  Addu *
Samples ™ As - As - - = ™ - P Aa ™ - Aa FO As - B v B v s - As w As v ™ - As

Auto Samples Codeine 5 Target Compound  |E <<CF Negative Negative N/F f 435 N/F C18H21INO3
Reference Sample Codeine-D6 420 Internal Standard ’c1 Qc 4356457 13473938 435 432 C18H21NO3
Threshold Samples Dihydrocodeine  4.20 Target Compound cz Qc 7625623 22209674 435 432 C18H21NO3

Hydrocodene 485 Target Compound Unextracted Srandard Unextracted 13404777 40675209 435 431 C18H21NO3

Hydromorphone 385 Target Compound Biank Solvent NE L ONE 435 W/ C18H21NO3

] ! Marphine 255 Target Compound
Sample View

- Sample Peaks
Zom poundlVie Peak Plot Size

Comparative View

Negeitee Uneriracied Srardard amacxs race et
Qualitative View

Report View
¥ Local Method

Acquisition

T T T T
i a2 a2

A 44 4z
Quantitation RTimin) Rgmin)

e 4 A
RTimin) Rgmin) Rimin) Rigmin)

Processin
=] Compound Details

Compounds | Quan Peak | Calibration Curve
QAQC
Groups

Codeine
Unextracted Srandard Codeine ¥ =1.001e-2X; R*2: 0.9968; Origin: Force; W: 1/X*2; Area

RT. 431
Intel Seq AA 4D675208.74
AH: 13484776 93

=
8

Library Settings

o
g

Reports

@
2

Relative Intensity

s

&

N N

Area Ratio

m
o o

42 44
RT(min)

m/z: 3001594 -

ApexRT: 431 Left RT: 4.25 F~

Acquisition Real time status

Method Development nt Q No Acquisition in Progress.

Thermo Scientific™ TraceFinder™ software

For forensic use only.
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TraceFinder™ Software

& m

Data Review - Opiates Confirmation 10-3-2016 [Quan]

Samples + 1 || Compound Results I x

¥ Batch View
B Bat Flags & Flags Active Compound Actual RT RT Delta  m/z (Expected = m/z (Delta Area Calculated Amt | Isotopic Patt  Fragment 1 (mass delta) Fragment 2 (mass delta) Fragment 3 (mass delta)

Samples
= fa (] sa fa - B v o - - Ba

Auto Samples Morphine-D6 2921814 42 1980270 1000
Morphine 2861438 454911 103

Hydromorphane 2861438 21 18220658 5331

Norcodeine 286.1438 : 1141 29

Dihydrocodeine 3021751 ! 69106529 BEBS 0.2488 ppm
Codeine-D6 3061971 ! 3697671 1000

Codeine 300.1504 ; osaTa 27

Noraxycodane 3021387 53 a2 1

Oxyeadone y 3161543 78 10

Hydrocodans 300.1504 31 271388142 31724

Oxymorphone 3021387 ! N NE

Negative
Ic1

1c2

Unextracted Srandard
Blank

2730

274¢C

274¢C

274¢C

275Cx

276 Cx

Reference Sample

Threshold Samples

Sample View
Compound View
Comparative View

Qualitative View

o00000QOOO0O0O .
LI B B By B AN A

Report View

¥ Local Method

Acquisition
Sample Peaks

Quantitation Peak Plot Size

Processing
Morptine 06 Hydrormarshone Harcodeine Dihysracodene Cadeine:D6
Compounds
QAQC
Groups

Intel Seq

Library Settings

2 4
RTimin) Ri(min)

35 38 3 4z
Reports RTimin) RT(min) Rimin)

Acquisition queue:

No Acquisition in Progress.
Acquisition

Method Development

Thermo Scientific™ TraceFinder™ softwar

For forensic use only.
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Recent Illicit Drugs seized in Mississippi

1. Marijuana +/- PCP
2. Opiates/Opiods
Hydrocodone, Heroin, Oxycontin
3. MDMA (Ecstasy, Molly)
4. Synthetic Cannabinoids (K2, Spice)

5. Carisoprodal/Meprobamate
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Synthetic Cannabinoids

EM ‘Spice’ overdose cases now up to 45 at
UMMC, another 40 overdose cases treated at other
Mississippl Hospitals  April 9, 2015

@ (CBS \EWSEY U E R PEQEREEG ()
nationwide spike In hospitalizations may s, 2015

CfTFetE iy Foihite:] 33 Suspected of Overdosing on
Synthetic Marijuana in Brooklyn NY iy 12, 2016
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Synthetic Cannabinoids

Compounds often sprayed onto plant material
and then smoked.

Vape Pens & eCigarettes recently used

Can produce 10x intense effects than THC
because many analogues are full CB1

agonists (THC is a partial agonist)

JWH-018 = 5x activity of THC
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Synthetic Cannabinoids

29-THC %/\/\
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Synthetic Cannabinoids

Physiology/Symptoms

 GABA Inhibition = paranola, agitation, anxiety,
seizures

 B1 Agonist = hypertension, tachycardia, palpitations

» Psychosis reported in some individuals

e Renal fatlure in some individuals

( I'HE UNIVERSITY OF MISSISSIPPI
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Synthetic Cannabinoids

No formal Toxicity Testing performed
Some 5x — 10x more potent than THC
No Quality Control

Compounds Sprayed -or- Soaked onto leaf
material — Variable Concentrations

Multiple compounds often in a single batch
Attractive packaging may lure youngsters

( I'HE UNIVERSITY OF MISSISSIPPI
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Synthetic Cannabinoids
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Synthetic Cannabinoids

=1 3
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Use of HRAM LC-MS/MS

Advantages
o |ess Sample Preparation than GC-MS

 Differentiate iIsobaric compounds via chromatography
and/or fragmentation

 Linear response
e Full Scan MS/MS Spectral Matching
* |dentify new Synthetic Designer Drugs

For forensic use only.
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Targeted Screening
using HRAM LC-MS/MS

Instrument: Q-Exactive Focus (Thermo Scientific™)

Detection: ddMS/MS (90-600 m/z)

Library: HRMS Maurer/Wissenbach/Weber (Wiley)

Also Incorporated:
>150 most commonly prescribed medications
>30 Synthetic Cannabinoids
>25 “Bath Salts”
>20 Other abused Drugs (Mytraginine, e

For forensic use only.
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Targeted Screening
using HRAM LC-MS/MS

Sample Preparation

e Add internal standard mix to 0.5 mL urine

e Centrifuge for 5 minutes at 8000 rpm (in microfuge)
e Dilute 1/20 into 0.1% Formic Acid

* Inject 10 pL onto LC-MS/MS

Mobile Phase: 5% B to 90% B over 15 minutes
Total Analytical Run Time: 20 minutes

For forensic use only.

( I'HE UNIVERSITY OF MISSISSIPPI
MEDICALCENTER




Targeted Screening

e 27 y/lo Male transported to ED after “running In
traffic, barking at cars” and assaulting a pedestrian.
Altered mental status noted.

 DOA Immunoassays: THC Positive

e THC Confirmation (GC-MS): Positive for THC-
COOH

For forensic use only.
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Targeted Screening

GC-MS | C-MS/MS
Caffeine Caffeine
Theobromine
PCP

Theobromine
PCP

For forensic use only.
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TraceFinder™ Software

& i

> Data Review - Targeted Drug Screen [Screening]

¥ Batch View
samples
Target Screening
Report View
¥ Local Method

Acquisition

Target Screening
Processing
Peak Detection

Reports

Acquisition

Samples + 0% |[€ampounds

4 Targeted Drug Screen
® PT 182¢

Chromatagram

MeH

PT 182cx1 MAB-CHM|

MS + ¢ Full ms [9

Relative Intensity
s o w B
& 2 8 B

™
=]

Targeted Screening HRAM Database
MZ = 1P fl

Compound Name

-~ - Aa

° Acstaminophen
° Caffeine

[

Cotinine

MAB-CHMINACA Metabol

e e

Nicotine
Bhencyclidine
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TraceFinder™ Software

& m

- Data Review - Targeted Drug Screen [Screening]
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TraceFinder™ Software
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TraceFinder™ Software

& m
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Targeted Screening

o 37 y/o Female jumped from her attic and attacked
family members, then found naked on the scene by
police. History of cocaine, methamphetamine, and
ecstasy (MDMA) use.

« BP 128/113 (1), Resp 20, Temp 98.9
» Ethanol: Negative
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Targeted Screening

GC-MS | C-MS/MS
Nicotine Nicotine
Cotinine Cotinine
Cocaine Cocaine
Benzoylecgonine Benzoylecgonine

|_evamisole

|_evamisole
PCP PCP
Tramadol Tramadol
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Targeted Screening

A 19 y/o Male presented to the PER with altered
mental status (delusions, hallucinations).

« Ethanol: Neg

« DOA Immunoassays: Amphetamines — Pos
Benzodiazepines - Pos
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Targeted Screening

GC-MS

Caffeine
Nicotine
Cotinine
Diphenhydramine

Methamphetamine
Olanzapine

LC-MS/MS
Caffeine
Nicotine
Cotinine
Diphenhydramine
Alprazolam + Metab

Methamphetamine
Olanzapine
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Unknown Screening
using m/zCloud™ Software

Online MS searches in the Cloud
Database updated daily

Other ID Functions:
-Structure
-Tree (Molecular Fragments)
-MSn For forensic Use only
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http://www.mzcloud.org/

Unknown Screening
using m/zCloud™ Software

e 21 y/o Male presented
to the ED with incessant
vomiting. Admitted
smoking “Spice”

» |eafy material found in
bag In pocket.

e GC-MS (methanolic
extraction): A9-THC,
MAB-CHMINACA,
and large unknown Peak

For forensic use only.




m/zCloud™ Software

File Edit View Favorites Tools Help

L3 2 Home - PubMed - NCBI [[B] Suggested Sites » &) Web Slice Gallery =

Advanced Mass Spectral Database @

I c.ouo Home _pboul__Featres _Agp _Database _parers__ Coniac

mzCloud is a state of the art mass speciral database that assisis analysts in identifying
compounds in areas such as life sciences, metabolomics, pharmaceutical research
toxicology, forensic investigations, environmental analysis, food control and various
industrial applications. mzCloud™ fea a freely searchable collection of high
resolution/a ate mass specira using a new third generation spectra correlation
algorithm

Online access to the database is free of charge and no registration is required

> @)

Database
New mzCloud App!

Search for Compounds by Name or ID

LY T 1,504,468 689,878 view more
compounds spectra QM models statistics
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m/zCloud™

File  Edit Favorites  Tools  Help

Home About Features Pariners Contact Login

Spectral Tree

I Reference Library <<

- Standard Filter~ M Filtered ~ Recalibrated

= Gompare lo: 1
4-Pyridoxic acid
ONOisC 155: 183.05316
©Q Therme
© Thermo

@ Thermo

= Structures
Libraries
IRG;GIEF\CG Library

Search

ch Results Theaphyllime
onoiso. Ma
© Thermo
© Therme
©Q Thermo
Q Eawag
@ Thermo
@ Thermo
@ Thermo

@ Eawag

= 180.06473

1/2 FT MS1 Combined Scans #44, 105

Recalibrated Spectrum

lr"g‘anox 1010 FIMS + ESI ms [80.00-1000.00]
onaise 155: 1176.78408
Q Thermo

@ Thermo

[M + H]"|184.06043

M + Na]*
206.0424

D‘r‘)pamine
ONOoIsO 1550 153.07898
© HighChem
© Thermo
Q Thermo
© Thermo
© Eawag

[M - H0 + H] 166.04987 [217.10452

148.03930

Software

Standard = Compare

Structure

Precursor Structure ~

To see precursor structure please select tandem spectrum in Spectral Tree

[2M + Na]'
389,0955

Blue Structure: Heuristic Prediction

T T T T T T T
@ Thermo o 20

Metadata

Paraxanthine
onai 1ss: 180.06473

Quantum Chemical Annotations

B ~ e
record count 5775

T T T
275 300 325 Brown Structure: Quantum Chemical Prediction
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m/zCloud™ Software

File  Edit

H
@ Home About Features Pariners Contact Login

CLouD
I Reference Library Spectral Tree

Filter~ fal Filtered Recalibrated

= Structure
Libraries
I i © Thermo

© Thermo
Search

Spectrum Theophylline

+Tree C
@ Thermo

©@ Thermo
© Thermo
© Eawag
@ Thermo
@ Thermo

+ Structure
+ Mo

+ Peak

© Thermo 1/2 FT MS1 Combined Scans #44, 105

Tools © Eawag
Recalibrated Spectrum
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[Z] File Edit View Display Grid Actions Teols
EEE & e

L] XLR11-Metab @ 35CE

Export the exact mass spectrum to the Window's clipboard

m/zCloud™

Window Help
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m/zCloud™ Software

File Edit View Favorites Tools Help

= Home - PubMed - NCEI |5

ﬂl Home About Features Pariners Contact Login

Views I Reference Library
Filter~ Filtered ~ Recalibrated

Spectral Tree

= 8tandard

= Compare
4-Pyridoxic acid
183.05316

= Siructures

Libraries © Thermo Spectrum Search

IReIerem:eLmrary L) Wiz Ionization Mode
@ Thermo

Search ® Positive

+Spectum Theophylline

+Tree 180.06

herme ® Compound Identification
(Search in MS?)

Search Type

+Structure
+Monoisotopic Mass ) Thermo
olmmTs hermo Substructure Identification
Q Eawag
@ Thermo

L) W Libraries

@ Thermo

Search Results

. v I Reference
Tools Q@ Eawag

Irganox 1010

hermo

® Thermo

Dopamine

© HighChem
hermo
hermo
hermo

© Eawag

. 125.00650
Search in

| Filtered Spectra

Recalibrated Spectra a7.10148
55.05471
Average Spectra

313.1847

Standard Compare  Structures

Structure CgHgNO,

Composite Spectra

AT Precursor m/z

® HighChem HighRes ® None

Opt. Dot Product
Accuracy (half width)
NIST (Modified)
® Manual

Filters
Query Spectrum Noise Filter

& Spectrum
Ly &8 Num. of highest peaks

I& Compound +| Intensity Threshold (%)

T
300

Instal mzCloud app @ Thermo

Metadata
Terms and Conditions . anth
Paraxanthine
£ 2013 - 2016 HighChem LLC, Slovakia 80.06473
naCioud it 8 tradermark of HighChem LLC Sivakia L
11550052

record count 5775

Quantum Chemical Annotations

A LL

T T T T T T T T T
100 125 175 200 225 250 275 300 325

For forensic use only.
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tursor Structure ~

2 precursor structure please select tandem spectrum in Spectral Tree

Cancel

Blue Structure: Heuristic Prediction
Brown Structure: Quantum Chemical Prediction
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m/zCloud™ Software

File View Favorites Tools Help

£ Home - PubMed - NCBI [l
Home About Fealures Pariners Contact Login Slandard Compare = Structures

Views Q Spectrum search result 1 Library record Structure €, H,,NC ¥

- Standard Edit search options Filtered _y1|[| Recalibrated _y11[|

« Compare Be “he 746 FT MS1 Sen. i
. 12509650

UR-144 N-(4-Chloropentyl)
Libraries analog
! onoise 155: 345.18594

IReference Library © Cayman .lDD

= Structures

Search B 55.05471
UR-144 N-(2-Chloropentyl) 144.04482
+Tree . analog | 11

noiso. Mass: 34518594 L

© Cayman _.DD

+ Spectrum [ sz 312.23 Sens. 421, 22,25

313.1847
|
+ Structure

+ Monoisctopic Mass
+Peak t: 6 Best Match: 71.2

XLR11 N-(4-pentenyl)
+Name analog
ONoiso 1550 309.20926 < | 7/21 FT HCD 70 NCE MS2 312.23 Combined Scans #21, 22, 23 T 721 >

© Cayman _.DD

+ Precursor

Search Results

- Spectrum search result 1 x Spectra compare Precursors and Fragment

t 7 Best Match: 703 et
Tools [reterence no 00g 55.05454 M+
UR-144 5-pentanoic acid m/z 312.23193
metabolite e :
14404436 —
onciso. Mass: 34119909 ST 125.0864 ms? 1
© Cayman all M | ‘ Blue Structure: Heuristic

21412256
T T T T T | SRS ARSI ARSI SARSY ! T | A SR B T T | BARSE LARAR LRSS
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125.0064 Algorithm match

t: 8 Best Matct 69? 55.05459

ence HighChem HighRes  69.7
ik N a7.1014 Opt. Dot Product
onoiso. Mass: 311.22491 57.07021 1440446 21412256 m:”““ 3131847
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Difference

t 9 Best Match: 685 Msle

rence No: 5528 12500650
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onoiso. Mass: 345.18594 69.07020 107.08564 Hacus 24e.1088 131847

© Cayman il LTy T T Ty T T Ty [ T T T P T T T e e T
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t: 10 Best Match: 66.0
e No: 53 Library Metadata

record count 700
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Summary

Advantages of HRMS LC-MS/MS Analysis

e Only one HRMS fragment required for drug
confirmation

o |ess Sample Preparation vs GC-MS
o Specific Compound Identification

e HRMS MS/MS Full Scan spectra allow users to

Identify compounds using multiple databases (User’s
Library, Commercial Libraries, m/zCloud™,
m/zVolt™)

For forensic use only.
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