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Environmental contaminants in surface waters

ample Preparation followed by

VISMS analysis
@' Y

L
in a fast and cost-effective way

O$_t and minimize sample preparation time

2 0N sensitivity, robustness or quality control

Thermo Scientific AN 10591 — Automated Sample Preparation followed by sensitive
GC-MS/MS analysis for environmental contaminants in surface waters

ThermoFisher
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Old methods with OC or Split/Splitless Injection

or these methods

; [ e

'E:I'Isposable sample bottles Sy \
co llecting samples and manual sample preparation

S systems

sical loads with sample collection

4 Proprietary & Confidential SCIENTIFIC



A recipe for lower costs in your laboratory

olume injection

omatic sample preparation

ThermoFisher
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In-vial liquid-liquid extraction

Fully Automated Sample Preparation

5y 8
:_.\._."1.

5 min of phase
Sample (10mL) Pentane (2mL) The sample was separation
was pipetted A mix of IS was was added as vortexed for 1 waiting time
into a 20mL added extraction min (2000 followed by
headspace vial solvent cycles/min) Large Volume
injection (50ul)

le handling procedure was developed by SampleQ™ (Breda, NL) in collaboration with Het Waterlaboratorium

ThermoFisher
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GC-MS Experimental conditions

7

Tracel310 GC FTV

F'}n‘rﬂalmrrqaﬂfatme: B0°C Injection spaed: Syulfs

Initial hold time: 5.00 min Injection volume: 50 uL

_NLHTIW of ramps: 1 PV mode: | arge volumes
H‘Hﬂp!‘ﬂi&. 10.0 *G/min Temperalure: 40 °C

‘Ramp final temperature: 300 °C Split flow; 40.0 mLmin
Ramp hold time: 15.00 min Splilless lime: 2.00 min

Purgs flow: 5.0 mLYmin

TSQ 9000 Carrier mods; Constant flow

'MS acquisition type: timed-SRM Carrier low: 1.20 milfrnin
Instrument type: TS0 9000 GC-MS/MS systemn Injection time: 0.10 min

MS transfer line: 300 *C Injection flow: 20 mL/min
lon source temperature: 280 °C Transter rate: 5.0°Css
lonization mode; El with AEl source Transfer temperaiure: 320 °C
Quadrupole resolution: 0.7 Da FWHM (bath @1 and G3) Transfer time: 3.00 min

was used for a fully automated sample preparation

TraceGOLD™ TG-5-SiIMS 60m, 0.25mm ID, 0.25 um (p/n 26096-1540)
LinerGOLD™ GC Sintered Liner (p/n 45352060)

Triplus RSH™ Autosampler equipped with different syringe types and vortex mixer

Proprietary & Confidential
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GC-MS Experimental conditions

Internal Standard Mixture: Spiked water samples were used to Samples Sequence
determine the linearity of 60 compounds of completed with:
interest:

* 2,4 dichlorotoluene

. D10 naohten » 10 vials with surface water

-acenapniene e Level 1: 5 ng/L water (1.25 pg on column) spiked at 100 ng/L

* D10-anthracene « Level 2: 20 ng/L water (5 pg on column) . 10 vials with etrfac e

« D10-phenanthrene » Level 3: 100 ng/L water (25 pg on column spiked at 10 ng/L

* D12-benzo (a) pyrene « Level 4: 200 ng/L water (50 pg on column « Surface Water Blank

* D12-chrysene « Level 5: 400 ng/L water (100 pg on column) « Quality Control (QC)

* D3-PCB101 « Level 6: 600 ng/L water (150 pg on column) standard

* D4-DDD « Level 7: 800 ng/L water (200 pg on column)

* D8-naphthalene « Level 8: 1000 ng/L water (250 pg on column)

50 injections to establish linearity, repeatability and instrument detection

8 Proprietary & Confidential SCIENTIFIC



Linearity in the range 5 — 1000 ng/L

Heptachlor at the Hexachlorobutadiene at
lowest level of 5 ng/L the lowest level of 5 ng/L £

[ —
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Excellent linearity with R? > 0.997 for all the 60 compounds
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Repeatability and IDL

Compound 100 ng/L ng/L CempeTe! 100ng/L  ng/L Compound 100ng/L ng/L

%RSD at IDL in %RSD at IDL in %RSDat | IDLin

1,3-dichlorobenzene 0.81 0.68 propyzamide 2.36 3.68 endrin 3.11 5.64
1,4-dichlorobenzene 1.13 0.63 pyrimethanil 1.52 0.97 PCB-118 1.76 0.53
1,2-dichlorobenzene 1.00 0.40 phenanthrene 1.36 2.70 p.p’-DDD 2.09 1.37
hexachloroethane 3.39 1.03 anthracene 1.94 2.53 beta-endosulfan 2.29 4
1,3,5-trichlorobenzene 1.07 0.84 PCB-28 0.79 0.51 PCB-138 1.69 ( 0.36 )
1,2,4-trichlorobenzene 151 1.51 alachlor 2.49 2.12 p,p-DDT 5.56 W
naphthalene 0.87 4.55 heptachlor 1.98 1.05 PCB-153 1.18 2.30

Excellent repeatability with average RSD% = 2.2 (10 repeated extractions + injections)
Excellent detection limits with average IDL = 2.4 ng/L

acenaphthylene .9

trans-heptachlor epoxide 5.48 17.84

acenaphthene 0.66 1.22 fluoranthene 1.50 5.16 isopyrazam 5.90 1.32

pentachlorobenzene 1.30 1.20 PCB-101 1.73 0.79 benzo(b)fluoranthene 1.41 4.22
fluorene 1.41 8.63 alpha-endosulfan 3.62 3.01 benzo(bk)fluoranthene 2.19 ‘ 2.98
diphenylamine 1.45 1.93 pyrene 3.72 4.14 benzo(k)fluoranthene 2.38 ; 1.25
alpha-HCH 2.26 1.02 p.p’-DDE 1.28 0.81 benzo(a)pyrene 1.56 1.63
hexachlorobenzene 3.76 0.80 kresoxim-methyl 2.38 1.61 indeno(123-cd)pyrene 2.15 1.32
beta-HCH 3.23 1.36 bupirimate 3.13 1.27 dibenzo(ah)anthracene 1.49 2.61

gamma-HCH 3.83 0.91 dieldrin 3.67 3.49 benzo(ghi)perylene 2.49 1.38

10 Proprietary & Confidential SCIENTIFIC



From old method to new method

Decreasing sample volume and solvents — logistic & costs

Sample Volume: 100-1000mL » 10 mL
Solvent Volume:  250mL » 2 mL

11 Proprietary & Confidential SCIENTIFIC
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Phthalates in cooking olil by
Single Quadrupole GC-MS

d robust determination using

Thermo Scientific AN 10589 — Routine determination of phthalates in vegetable oil by single
quadrupole GC-MS

ThermoFisher
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Why Phthalates

« Phthalates are a class of industrial chemical used as plasticizers
l.e., substances added to plastics to reduce the rigidity of certain
polymer products specifically polyvinyl chloride PVC.

* Due to the lipophilic nature of this class of compounds there is a
much greater likelihood of finding phthalates in fatty food
products such as cooking oils

* Phthalates are linked to adverse health effects due to their
endocrine mimicking properties and this has lead to concerns in
regards to their presence in foods through contact with
packaging and via processing means

The European food safety authority (EFSA) panel on food additives, processing aids, flavorings
materials in contact with food have undertaken evaluations of the safety of food contact materia
(FCM) at set limits for phthalates in these materials at <0.1% w/w. In China and Taiwan the limi
are set at 1 ppm in food products. -

14 Proprietary & Confidential SCIEMNMTIFIC



Analytical challenges

« Cooking oils are complex mixtures of triacyl glycerides that are difficult to
are extremely challenging for direct GC-MS analysis in terms of selectivit
robustness.

chromatographic separation is requwed

ThermoFisher
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Operative Conditions

Wegh05gof vegelable i noa 15 feon e
‘ Injection woiums 1 pl
Injeclion mods Splilless
Add 10 mL of acetonitrile, vortex for 1 minute, ultra-sonicate for 20 mins ol iladele s S
Spilt flow 80.0 mL/min

Splitfhess dme 1.0 min

Simplified liquid-liquid extraction was conducted without any post cleanup

Due to the enhanced ISQ7000-AEI sensitivity, the extract can be diluted more, still
achieving sub ppb limits of detection

. 1 20 | 90
Reconstitute the extract into 5 mL hexane and analyse by GCMS - 280
S0 320

16 Proprietary & Confidential SCIENTIFIC



Operative conditions

MS conditions (SIM) m/z
RT [min)
163 184

Transler line tempersline 30050

lon source temperature 350 "0 DMP 5.8

Acquisition made Timed (SIM) DEP 6.7 148 i 121
lonization made El (45e\) [AF 7.8 143 41 132
Emiszion current 10 pd, igP 8.8 142 205 223

b h g PLRLs, o]

High MS temperature and reduced emission current increase the robustness

CHxM 126 251 149 104

17

Proprietary & Contidential

EEP 12 148 91

peHP 14.0 149 17

OEHP 4.1 144 187

BN =8 203 149

I (2 108 149 279

CHEP g 2307 145
ThermoFisher



Chromatography

3.128 -
1| counts

2508 ]
20681

1,568

1.{'.'2&—: E

3.8e6 - —_— , , — - -
5.0 6.0 8.0 10.0 12.0

Separation of structurally similar phthalates is achieved in under 20 mins

ThermoFisher
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The complexity of the sample matrix requires selective ion monitoring

4 Sedd

4.0u0

e

A0

2.5et

2 0ed

1,528

1.0eb

0.0ed

4 fia L

TIC chromatogram of vegetable oil extract

COHS

Vegetable oil hexane extract

A,

Hexane blank

40 80 69 104 120 140 140 189 200 o

0 Oal

— \

i ——— g
I |

2. a5

2. Dal

12 - DEHP

19
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Regulated Phthalates - ISQ 7000 AEl

0LOQ (ng/mL)

ISQ 7000 AEI
2.5 2.5 2.5
» Detection limits as low
= as 0.01 ppb are
=0 achievable in SIM
» |DL at sub-ppb level for
most of the compounds
e (14 phthalates tested)
0.01 0.02
DEHP DNOP DINP DIDP

by repeatedly injecting (n=18) the 0.1 ng/mL and 25 ng/mL standard and using the Student’s-t critical values for the
eedom (99% confidence)

ned as the lowest concentration level with peak RSD < 15% and ion ratios within 15% of the expected values, as
alibration curve ranging from 0.5 to 250 ng/mL

ThermoFisher
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» Linearity was assessed for 2x repeat injections per calibration point for ra
2500 ng/g in vegetable oil).

« In all cases the coefficient of determination (R?) was >0.998 with an averag

e
counkstmin

2000002
O
3000000 -

2300007 -
'

TS ATh Tj

1300005 -

Linearity of response

530 B3505 WERO-1T

WE Chearsilak o
-

3 T
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Phthalates in Vegetable Oil - Robustness

* Over n=100 repeat injections of a 50 ng/mL spiked vegetable
excellent ion ratio stability over a period of 5 days

* The precision of the ion ratios was within £10% which indicates exce

lon ratio as peak area of m/z 149/ m/z 167

lon ratios within £ 10% over a 5 day run!

Excellent source robustness over a full working week

Dz | D23 |

ThermoFisher
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Nitrosamine Analysis In drinking water

=

'_e ectivity of GC-MSMS

J.

A

L T m I
ch IDL down to low ppt level
avel in the sample

ormance on a routine base

Thermo Scientific AN 10615 — Unparalleled performance of Advanced Electron lonization
GC-MS/MS technology for the determination of nitrosamines in drinking water

ThermoFisher
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What are nitrosamines?

N-Nitroso-Dimethylammine
(NDMA)

Emerging drinking water contaminants and certain congeners are probable human
carcinogens.

Used in various industries to manufacture cosmetics, pesticides or rubber
products.

Often formed as by-products during industrial processes such as chloramination
of wastewater and drinking water.

24
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Regulations for nitrosamines

 Listed as priority pollutants and included in some drinking water regulations (such as
Australia).

* Revised calculated screening level from 0.70 down to 0.42 ng/L for NDMA

 US EPA added NDMA to its UCMR 2 and candidate list 3 (CCL3), requiring many
large water utilities to monitor for it.

25 Proprietary & Confidential SCIENTIFIC



Current methodology

DETERMINATION OF NITROSAMINES IN DRINKING WATER

lon trap

Chemical
M+HI* . - ;
l[ " jonization

ThermoFisher
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What solutions are there?

Q Exactive/ Exactive Orbitrap GC TSQ 9000 GC-M:

» <6 fg OFN instrument detection limit (Full Scan) e <0.4 fg OFN instru
* Resolving power of up to 100,000 (FWHM) at m/z 272 e Tuning down to 0.4 &
 Routine sub ppm mass accuracy =~ « Dynamic range >107
¢ Dynamic range >106 * Upto 800 SRM transitions/

------

Ultra Sensitive determinatlo_
drinking water with GC-MS/MS - 2

Low level quantification of NDMA and non-targeted
@ contaminants screening by Orbitrap GC-MS - 2016

ThermoFisher
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Standard preparation

» To test the limit of detection (LOD) and to assess the linearity of the method,
iIndividual nitrosamine standards including NDMA d-6 surrogate were purchased

* Nine calibration levels: 0.05, 0.10, 0.20, 0.50,1.0, 2.0, 5.0, 10, 20, 50, and 100 pg/uL

« NDPA-d14 was also spiked in as an internal standard at 25 pg/pL

28 Proprietary & Confidential SCIENTIFIC



Sample preparation

» Solid phase extraction (SPE) was performed using activated charcoal SPE based on adapted
EPA 521 methodology on seventeen drinking water samples.

* (LOQ) was assessed by fortifying ultra-pure water with nitrosamines at 0.1 and 0.5 ng/L (step 2).
Similarly, recovery was assessed by fortifying water at 50 ng/L (step 2).

] .:l..."-t"._ - . RBI'I'IWB
Condition | Spike NDMA d-6 Elute cartridge id dd 25
cartridge with DCM, .. at 25 ng/L into with 15 mL mu? wn:er ofaHﬂPA :-gidl
MeOH, and water - 1000 mL of water of DCM bt 9§ and analyze
(3 mL of each) and extract ROURNR SURDOEtS by GC-MS

29 Proprietary & Confidential SCIENTIFIC



GC-MS consumables

 For all experiments described Thermo Scientific™ chromatography consumables were used.

 Ultra inert GC consumables were selected from the TraceGOLD™ range.

Consumables Part number

Column Thermo Fisher Scientific™ TraceGOLD™ TG-1701MS (30m x 0.25mm x 0.5 um) 26090-2230

Liner Restek Carbofrit splitless liner NA

Inlet base seal Thermo Fisher Scientific™ Gold seal 290GA081

Inlet septa Thermo Fisher Scientific™ BTO™ low bleed septa 31303233 =~y

MS transfer line nut  Thermo Fisher Scientific™ Spring loaded high temperature transfer line nut 1R120434-0010

Column inlet ferrules  Thermo Scientific™ 15% Graphite 85% Vespel 0.1-0.25 mm ID 290VA191

Column MS ferrules  Thermo Scientific™ 15% Graphite 85% Vespel 0.1-0.25 mm ID 290VT221
ThermoFisher
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GC and MS conditions

B TRAGE 1310 GC System Parameters

Injection Volurme: 2.0l

Liner: Restek® CarboFrit® liner (P/N 20294)

Inlet; 240 °C

Carner Gas: He, 1.3 mL/min

Injector Injection Mode: Splitless with surge [surge pressura 25 psl for 1.01 min, spiit fow 80 mL/min after 1 min)

Column: TraceGOLD TG-1701MS (30 m x 0.25 mm, 0.5 um P/N 26080-2230}

Oven Temperature Program:
Ramp AT {min}y Rate ("C4min) Target Temperature (°C}  Hold Time (miny)
Isitial 0.0 = 35 1.0
1 4.8 25.0 130 0.0
Final 12.8 20.0 250 20
Run time 12.8 - -

T5Q 8000 Mass Spectrometer Parameters

Transfer Line: 250 °C

Source Used: Thermo Scientific™ Advanced Electron lonization (AE])

lonization Type,

eV, Emission Current: Hectron lonization (E}, 50, 100 pA

lon Sourca: 300 °G

Acquisition Mode: Timed SRM

Tuna Type: AEl SmartTune

Collision Gas and Prassure: Argon at 70 psi

Peak Width: 0.7 Da at PWHM (both Q1 and G3)

ThermoFisher
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Chromatography

5565 - Mixed nitrosamine standard, concentration = 1

5.0e5 4
2 =
4,005 <
o 30651 %
2
=
2.0e5- i~
|
1.0e5 4
|
| |
] PN B e . f{ A
-9.0e39, , _ .
40 5.0 6.0 7.0

RT (minutes) _
e *oc = on column, solvent standard, overlay of quantification SRM transitions.

ThermoFisher
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Counts

Sensitivity

1.3e4, NDMA 0.01 ng/L (ppt) (0.02 pg oc)
n = 15 injections, 8.5% RSD
001 1
1,064 | standard | 01 pg/ulL
IDL =5 fg
NDMA

(74 - 44 m/z)

5.0e3+

% RSD < 15%

21624 | 7 - g
45 46 48
RT (minutes)

Excellent sensitivity for nitrosamines using the AEI source

ThermoFisher
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Instrument detection limit (IDL)

70

02 BN
o O

40

IDL amount (fg)
w b
o o

=N
o O

5 4
3
— I . e

NDMA NMEA NDEA NDPA NPYR NPIP

Peak area

* Solvent standards 0.01-0.1 pg/uL, t-score = 2.624, n=15 injections, n=14 degrees of freedom, 9
level and peak area % RSD < 15%.

ThermoFisher
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% 5TD

Linearity of response

40 S—T 140
1251 NDMA d& }/ soo] NOMA et
1004 i i - 1004 L

; / / ;  Solvent standards
754 r,/ 754 &

' X i 7 :
oot / / = e 0.05-20 pg/uL

1 i f J | IS adjusted with NDPA
uun § 106 20 250 “&;ﬁ 100 a0 250 7 '_._: 4
500 600 7800

| nopa % PYR 1504 = . -
=t A b i " No weighting applied

, J/ 625 N
P ol / - as RRF was used
00 / ] / 500 :
/ mﬂ-l / 975 o . . . .
el y 78 Triplicate injections per
o 1250 level

100 R? = 0.0998 {1 *  m=00009 : A? = 00004 '

f/ % RSD=2.6 "1/ %nrsp=25 i / = % RSD=46 ®

o= = I:Il}g’ = E ::-nl,f - iR, = —

o0 100 w00 250 0o 100 00 250 L] 100 00 100

Concentration po/pd. (ng/L. in sample)

Excellent linearity, R2 > 0.999 and RF % RSD < 5%

35
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Calculated LOQ concentration in sample

Conc. Target Measured Measured lon ratio ‘ Pass LOQ
Component RT injected ion ratio*™ % lon ratio abundance
(pg oc¥) % ion ratio % RSD % deviation

0.2 154 |64 6.6 6.9

P o O
criteria "~ criteria (ng/L)

0.1

<|5%

130%

458

MNDMA

NMEA 5.0 0.2 a0 80 9.5 8.1 +30% 34 <15% 0.1
NDEA 6.0 .2 5 33 34 6.2 o.U +30% 3.4 <10% 0.1
NDFA 7.2 1.0 35 33 48 5.5 +30% 40 <15% 05
NPYR 7.5 1.0 af 41 9.4 13.3 130% 3.8 < |8% 0.5
NPIP 7.8 a2 21 91 10.6 2.7 +30% 1.9 <15% 0.1
NULBA 8.5 J.2 21 21 1.0 13 +30% <1o% 0.1

*derived from average ion ratio across calibration range 0.05-20 ng/L, n=10 injections of tap water s
ng/L pre-extraction, t-score= 2.821, n=9 degrees of freedom. L

-

ThermoFisher
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Method accuracy

140 Mean recovery = 93 %

P e o m e w mm mm mm mmomm omm o T R oW ORE WM OER BN M BN R OEN OB BN OER BN N D SN S A N B EE E  a E s

120

100

80

e e T

60

40

Mean % recovery

20

.
NDMA NMEA NDEA NDPA NPYR NPIP

0 -
»

®
* Mean % recovery determined from three separate nitrosamine fortified water extractions at 50 ng/L

and NDEA d-10 surrogate standards were spiked into 1 L of water at 25 ng/L to correct reco
and NDEA.

ThermoFisher
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In summary

e Instrument detection limits for nitrosamines in solvent standards varied b

» The LOQ for the method was set at between 0.1 and 0.5 ng/L for nitrosamines |
water

« Compound recoveries were found to be between 81% and 111%, well W|th|n' he
performance limits of 70-130%. 2

» Seventeen drinking water samples from different water treatment plants acro S
were quantified and total nitrosamine content ranged between 0.9 and 4.5 ng

L
Y

Together these results demonstrate excellent sensitivity and the ability to reduce

extraction volumes or dilute the sample in the case of complex matrices.

38 Proprietary & Confidential SCIENTIFIC
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Analysis of Drugs of Abuse (DoA) by
Single Quadrupole GC-MS

> and """a"ﬁ" ‘unknown screening
\dvanced Electron lonization

‘screening of urine samples
quisition and signal deconvolution

as sample prep

ensitive screening of DoA in human urine by GC-MS following a

40 Proprietary & Confidential For ForenSiC Use Only 5¢C IrE. M ﬂﬂuﬂ!



DoA with ISQ7000-AEI GCMS

LVR- Clinic Viersen Pharmacy and Laboratory (Germany)

* Determination of Asservates with GC-MS
e Mostly: Urine Samples

« Rare: Drug Screening in Serum

* No analysis of hair

For Forensic Use Only. ThermoFisher
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SPE Sample Preparation

3 ml urine +30 pl Conditioning with Sample application Rinsing:

R-Glucuronidase 3ml Methanol 1 ml formic acid 0,1 %

Incubate at 56 °C Pre-equilibration with 0.5 ml Methanol/Water
for 30 min formic acid 0,1 % 50:50 + 0.1 % formic

acid

O é O
Y » [ »

O

Thermo Scientific™
HyperSep™ Verify CX
Cartridges

Evaporate the eluate at 65°C
under air stream. Dissolve extract
with 50 pl Methanol, centrifuge
the sample before inject 1 pl into
the GC-MS system

200 mg sorbent bed
3 ml volume

p/n 60108-777

42 Propristary & Confidential For Forensic Use Only.



GC-MS Experimental conditions

- Trace1310 GC Oven ISO 7000 - AEI
Initial temperature: 70 °C MS transfer fine
J lbital hold time: 0.5 min temperature; 250 °C
— T 59 5C/min lon source temperatuwre: 270 °C
"Ramp 1 final temperature: 320 °C ARastion fpacke: 2
S - Acquisition start time

Ramp 1 held time: 2 min ! (or salvent dalay); 1.5 min

Start mass: b0 amu

_.;.ZEJ_"G,]._M&!I_'-md End mass: 550 amu

S/BL mode: Splitless with Surge Scan time: 02s

Temperature: 280 °C

- "’iIJE = _ * Trace™ TR-DoA 35MS (p/n 26AF130P)
Sptessime. dimin 15m, 0.25mm ID, 0.25 um

Split flow: 20 mL/min _ _

St 1 Toie * LinerGOLD™ GC Focus Liner

- ATl . (p/n 453A-1255-U)
Surge duration: 1 min
- . -
Purde flow: P Triplus ™ 100 LS Autosampler (1uL injection)
Carrier mode: Constant Flow » Thermo Scientific™ Chromeleon™
Gartior fiow: 1.6 ml./iin Chromatography Data System (CDS)
Vacuum compensation:  On » AnalyzerPro® software to perform
automated MS signal deconvolution
43 ThermoFisher
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Urine sample from a forensic case study

3.00E+09 1

2B806_225, Time 13.4545 mins, Scan# 3515, Intensity 0.00e+000, Rel Int 0.00%
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Urine sample from a forensic case study of Heroin consumption
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Detection of Legal High

EU drug report 2017 on seized drugs

Cannabiskraut Cannabisharz Kokain

und Crack
41 % 28 % =

Am phelamine

5 %

» Legal highs are new psy:«

contain various chemical ingret
of which are illegal while others

oty
o
=

They produce similar effects to illeg:
like cocaine, cannabis and ""'fF 2k

structurally different enough to avo d

controlled under the Misuse of L

o
(C

They are either stimulants (makin
energized), sedatives (makin u
relaxed or euphoric), or psyc od |
(altering perceptions and making users
hallucinate)
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Detection of Legal High

How to identify new drugs of abuse ?
Unknown mass spectrum in the analysis

Free Nist Format Libraries on the web =
https://www.caymanchem.com/app/template/SpectralLidrary.vim f

Scientific working group for the analysis of seized drugs
http://www.swqgdrug.org/ms.htm

a7
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Detection of Legal High

Synthetic Cannabinoids

GALAXY |
* Used as legal alternative to Marijuana [

Characteristics of synthetic cannabinoids:
They are more potent than THC.:

« JWH 018 is 4 times more potent than THC

* AB- Fubinaca is 40 times more potent than THC

 AMB- Fubinaca is 85 times more potent than THC
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Analysis of a herbal mixture
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Urine sample from a subject who consumed a herbal mixture
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Synthetic Opioids

Synthetic Opioids:
U 47700

* Acrylfentanyl

» Ocfentanyl

« Carfentanyl

W - .

=N il R N . - " - ™ l
: _ - - @
Fentanyl derivates are responsible for = .

the increase of drug related deaths
In the USA and Canada
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Synthetic Opioids — Urine sample acrylfentanyl
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ISQ 7000 AEI - High sensitivity and high robustness GC-MS

GC-MS Maintenance:
v’ daily: tune check (incl. air/ water tune)

v’ daily: standard sample with Morphin as
sensibility check

v every 10 urine samples another standard
sample

v every 50 urin samples: liner change
v every 150 urine samples full tune

v every 600 urine samples clean the source

T ——

Sensitive screening for drugs of abuse in human urine
uzing sngle quadnipole GC-MS fallewing a simpla
solbd phase extraction
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