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Novel psychoactive substances encompass a class of drugs that
are newly synthetized or newly available and which do not fall
under the control of the United Nations Office on Drugs and
Crime (UNODOC). As such, they are defined as “substances of
abuse, either in a pure form or a preparation, that are not
controlled by the 1961 Single Convention on Narcotic Drugs or
the 1971 Convention on Psychotropic Substances, but which
may pose a public health threat”.* The widespread emergence of
these designer drugs on the recreational drug market constitutes
a public safety threat worldwide, as these substances vary
greatly in purity and potency.

Of the various populations exposed to NPS, pregnant women
are among the most vulnerable to the harmful effects of these
substances. Prenatal or in utero NPS exposure presents
considerable health risks for both the carrying mother and the
developing fetus and has been associated with conditions such
as neonatal abstinence syndrome (NAS), birth defects, low birth
weight, preterm delivery and other long-term
neurodevelopmental disorders that affect brain structure and
function.2®> Meconium, which is a newborn’s first stool, is
considered the best matrix for detecting prenatal drug exposure.
Although complex in composition, meconium provides a wide
detection window that covers the second and third trimesters of
pregnancy.5’ Therefore, reliable screening methods capable of
identifying and quantifying drug use in meconium samples
provide unequivocal evidence of prenatal exposure to NPS and
synthetic opioids.
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Figure 1. Rapid detection of the 137 NPS extracted from meconium.
Chromatographic profile showing the extracted ion chromatogram (XIC)
resulting from the optimized LC conditions using a spiked meconium
calibrator solution containing the 137 molecules targeted in this study.

In this technical note, a quantitative screening workflow for the
detection of 137 compounds in meconium is described,
combining the use of SWATH acquisition on the SCIEX X500R
QTOF system with a solid phase extraction (SPE)-based sample
preparation method. This robust and quantitative screening
workflow enabled confident identification and accurate
guantification of compounds in 30 authentic meconium
specimens from cases in which fentanyl had been administered
as epidural anesthesia at the time of delivery or cases in which
maternal hair tested positive for other drugs of abuse.

Key features of prenatal NPS and synthetic
opioids screening in meconium

e Solid phase extraction (SPE) for selective extraction of drugs
from meconium samples

e SWATH acquisition for untargeted data acquisition, robust
detection of analytes in biological samples and reproducible
quantification with sub-ng/g detection of NPS

o Flexible data analysis pipeline allows users to add new NPS
and synthetic opioids to the spectral library, permitting
retrospective analysis of previously acquired samples
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Experimental details

Target analytes and solutions: A total of 137 molecules
including 54 synthetic cannabinoids and metabolites, 49
synthetic cathinones, stimulants, dissociatives and
hallucinogens, 34 fentanyl analogs and synthetic opioids as well
as 13 deuterated internal standards were purchased from
Cerilliant Corporation (Round Rock, TX). Two solutions were
prepared in water: a standard solution containing the 137
molecules and an internal standard solution containing the 13
deuterated standards. Table 1 lists the class and name of the
analytes included in the panel.

Meconium samples: Blank meconium specimens used for the
calibrator solutions were collected at the University Hospital of
Vigo (Galicia, Spain) from newborns whose mothers were not
suspected of drug use during pregnancy. Meconium was
collected at the hospital from diapers of newborns up to 3 days
after delivery and stored in polypropylene containers at -20 °C
until analysis. Thirty authentic meconium specimens were
collected at the University Hospitals of Santiago de Compostela
and Vigo (Galicia, Spain) from January 2012 to December 2015.

Calibrator preparation: Calibrators were prepared by spiking
the standard solution containing the 137 target analytes in blank
meconium samples. Eight concentrations were tested, ranging
from 2 to 1000 ng/g.

Sample homogenization and solid phase extraction (SPE)
procedure: Blank and authentic meconium specimens spiked
with various concentrations of the 137 molecules were
homogenized and subjected to SPE using the sample extraction
procedure summarized in Figure 2.

Homogenize | *Add ~25 +0.02 g of meconium to 5 mL of MeOH and 25 pL of 1 pg/mL of IS solution ]
| #Sonicate the mixture for 30 minutes ]
| sCentrifuge tube at 5,000 rpm for 1 minute ]

») |-Evapnrale to dryness at 45°C under gentle N, flow ]
Reconstitute [ *Reconstitute with 2 mL of 2% formic acid in DI water ]
W | Condition the SPE cartridge with 2 mL methanol followed by 2 mL water ]
W | »Load the sample by applying the 2 mL solution onto the cartridge 1
| Wash cartridge column with 2 mL of 2% formic acid in H20 )
| Wash cartridge column with 2 mL of methanol /water/formic acid (47.5:47.5:5, v/v/v) ]

“ | *Dry under vacuum for 10 minutes ]
)

| Elute with 2 mL of dichloromethane/2-propanol/ammonium hydroxide (47.5:47.5:5, v/v/v)

. Evaporate to dryness at 45°C under gentle N, flow

]
Recnnstltute | =Reconstitute with 50 uL of methanal ]

A\

Figure 2. Meconium specimen homogenization and solid phase
extraction (SPE) workflow. A 14-step sample extraction protocol was
optimized to selectively extract the 137 molecules from meconium for
analysis using the SCIEX X500R QTOF system. Note that 50 pL of a 1%
HCI solution in methanol was added to prevent analyte evaporation
before each evaporation step.

| Inject 5 pL onto the instrument

Note that 50 pL of a 1% HCI solution in methanol was added to
prevent analyte evaporation before each evaporation step.

Liquid chromatography: UHPLC separation was performed on
a Phenomenex C18 column (100 x 2.1 mm, 1.7 um, 00D-4475-
AN) at 45 °C on the SCIEX ExionLC AC system. Mobile phases
consisted of water, acetonitrile and modifiers. The LC flow rate
was 0.5 mL/min and the total run time was 10 min. The injection
volume was 3 pL.

Mass spectrometry: MS and MS/MS data were collected for
each sample using SWATH acquisition on the SCIEX X500R
QTOF system in positive mode. Data acquisition was TOF MS
scan followed by 12 MS/MS scans using variably sized Q1
windows, covering a mass range from 150 to 465 Da. Data were
acquired using SCIEX OS Software 1.5.

Data analysis: Data processing was performed using SCIEX OS
software 1.5.

Developing a robust screening method for
NPS detection

Blank meconium samples were spiked with the stock standard
solution in concentrations ranging from 2 to 1000 ng/g. The NPS
and synthetic opioids were extracted from the meconium
samples using the aforementioned procedures, consisting of a
homogenization step followed by an SPE-based extraction
method. The extracted samples were injected in triplicate on 6
consecutive days to build a data processing method. Figure 1
displays the extracted ion chromatogram (XIC) resulting from the
chromatographic separation of the 137 molecules using a blank
meconium sample spiked at 50 ng/g with the stock standard
solution.

Selective extraction procedure results in
minimal matrix effects and absence of
interference

Meconium is a complex biological matrix due to its
heterogegenous composition, which often causes ion
suppression or detection interference of target analytes when
using LC-MS. The efficiency of the sample preparation
procedure to selectively remove the matrix interferences was
determined by calculating the matrix effect (ME). ME is defined
as the ion suppression/enhancement ratio and is expressed as
+%. The average ME (+%, n=3) was calculated by expressing
the ratio of the average peak area of each analyte in neat solvent
vs. post-extraction spiked matrix as a percentage, at low (50
ng/g) and high (1000 ng/g) concentration levels. The ME ranged
from -70 to 72% for synthetic cannabinoids, -89 to 71% for
synthetic cathinones and hallucinogens and -88 to 110% for
fentanyl-analogous and synthetic opioids. The ME values at low
and high concentrations are summarized in Table 1.
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Figure 3. Representative extracted ion chromatograms (XICs) for each of the drug classes included in the panel. XIC traces for A) the
synthetic cannabinoid, JWH-147, B) the synthetic cathinone, ethylone and C) the fentanyl analog, carfentanyl from the series of 8 calibrator

solutions ranging from 2 to 1000 ng/g.

The selectivity and specificity of the method was verified for each
of the 137 NPS molecules included in the panel. Neither
endogenous nor exogenous interferences with a signal/noise
ratio above 3 were detected near the retention times of the
analytes. To test whether there was carry-over between
injections, blank samples were injected after the higher level of
the calibration curve. No relevant signal was detected for the
blank samples, confirming the absence of carry-over between
injections.

SWATH acquisition provides sensitive
detection of analytes in meconium

Reliable quantification of drugs and metabolites extracted from
meconium is key to accurately determine the levels of prenatal
drug exposure. The use of a robust detection method is critical to
achieve reproducible and accurate determination of drug
concentrations. In this study, SWATH acquisition was used to
simultaneously perform quantification and confirm identification
of the 137 molecules by using the precursor ions for
guantification and the MS/MS spectra for accurate analyte
identification through spectral library matching. The ability to
accurately and reproducibly measure various analyte levels in
extracted meconium using SWATH acquisition was investigated.

Figure 3 shows representative XICs for 3 drugs representative of
each of the 3 NPS classes included in this panel. XICs are
shown for A) JWH-147, a synthetic cannabinoid, B) ethylone, a

stimulant and C) carfentayl, a fentanyl analog. The XIC traces
display the signal for a blank injection (left) and for 8
concentrations ranging from 2 to 1000 ng/g. The lower limit of
detection (LLOD) for the 137 NPS molecules targeted in this
study ranged from 0.04 to 2.4 ng/g.

Calibration curves were generated for each of the 137
molecules. Figure 4 shows representative regression lines from
each of the 3 NPS classes, plotted from 2 to 1000 ng/g. The
calibration curves showed excellent linear responses across the
calibration series, with R? values greater than 0.98 for all the
NPS targeted in the panel. These parameters demonstrate the
broad applicability of the sample preparation procedure to a
variety of NPS classes.

Reproducibility of NPS quantification

The ability to reproducibly quantify drugs and metabolites
extracted from meconium samples was investigated by
performing 6 consecutive injections and calculating the average
%CV value for each of the 137 molecules. These %CV values
were consistently below 20% (Table 1), indicating that this
screening workflow using the SCIEX X500R QTOF system is
capable of precise quantification.
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A * @ Calibration for SCHLORO-AB-PINACA:y = 2.60562¢-4 x {+ = 099703, = 0.99408) (weighting: Nore)

: Synthetic
"' cannabinoids

H

B = 099827, ' - 099654)
n

“ Synthetic cathinones,
dissociatives and

hallucinogens

c * @ Calibration for 4-ANPP. y = 5.23893e-4 x + -0.00700 (r = 0.39400, ' - 0.98803) (weighting: None)

Fentanyl analogs
» and synthetic opioids

Figure 4. High correlation demonstrated for the 137 molecules
included in the panel. Calibration curves resulting from the calibration
series for A) 54 synthetic cannabinoids, B) 49 synthetic cathinones,
dissociatives and hallucinogens and C) 34 fentanyl analogs and synthetic
opioids, across 3 orders of linear dynamic range. Excellent correlation
was observed with R? values greater than 0.98 for all the compounds
included in this panel.

Accurate identification and quantification in
authentic meconium specimens

The robustness and quantitative performance of the screening
workflow was further investigated by analyzing 30 authentic
meconium specimens from newborns whose mothers were
administered fentanyl through epidural anesthesia at the time of
delivery (N=26) or from cases in which maternal hair tested
positive for other drugs of abuse (N=4) after delivery. These
authentic samples were prepared using the aforementioned
extraction method and run using the developed screening
method.

Four meconium specimens tested positive for fentanyl at
concentrations ranging from 440 to 750 ng/g and 2 specimens
tested positive to acetylfentanyl at concentrations ranging from
190 to 1400 ng/g. A few observations can be drawn from the
results of the authentic meconium specimens analysis. First, 2 of
the fentanyl-positive specimens were cases in which fentanyl
was administered as epidural anesthesia during labor. The third

fentanyl-positive specimen was a case in which fentanyl was
administered during labor and also detected in the mother's hair
throughout the course of pregnancy (5.0, 5.7 and 4.9 pg/mg for
the first, second and third trimester, respectively) using a
validated method.® These data might suggest that fentanyl was
ingested illegally during the course of pregnancy.

The fourth fentanyl-positive specimen was a case in which
fentanyl was not found in the maternal hair. Information
regarding the use of fentanyl during epidural anesthesia was not
available. These data suggest either administration of fentanyl
during labor or illicit intake during pregnancy. The maternal hair
tested positive for MDMA in the first trimester of pregnancy at a
concentration of 162 pg/mg, suggesting the mother was a
chronic drug user.

Table 2 summarizes the results of the 4 positive meconium
specimens along with the information regarding the epidural
anesthesia and the results of the maternal hair testing. The
results of the analysis of the 30 authentic meconium specimens
demonstrate the robustness of the screening workflow and its
ability to reliably quantify various levels of NPS and synthetic
opioids.

Table 2. Summary of the 4 fentanyl-positive authentic meconium
specimens.

Specimen Detected Concentration Epler]JraI_ Fentan;lllhm_
# compound (ng/g) anesthesia maternal hair
(fentanyl) (pg/mg)
Fentanyl 520
10 Acetylfentanyl 1400 Yes X
15t trim: 5.0
13 Athe rllffr?allln I igg Yes 2" trim: 5.7
Y Y 3 trim: 4.9
26 Fentanyl 750 Yes N
30 Fentanyl 440 Inform{itlon X
not available
Conclusions

A quantitative screening workflow was successfully developed
for the detection of 137 molecules, including synthetic
cannabinoids, synthetic cathinones, dissociatives, hallucinogens,
fentanyl analogs and synthetic opioids, as well as some
metabolies extracted from meconium. The combination of a
selective sample preparation method, including homogenization
followed by solid phase extraction (SPE), and the use of SWATH
acquisition on the SCIEX X500R QTOF system enabled robust
guantification of drugs and metabolites with a wide range of
physical and chemical properties.
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e Excellent precision with %CV values below 30% for all 137
molecules extracted from meconium samples on 6
consecutive days

¢ Excellent correlation (R? >0.98) across 3 orders of linear
dynamic range, from 2 to 1000 ng/g, for all analytes included
in the panel

e Detection limits for the analytes included in the panel ranged
from 0.04 to 2.4 ng/g

e Matrix effect ranged from -70 to 110% for all the molecules
included in the panel, demonstrating the robustness of the
sample preparation method for selectively extracting the drugs
and metabolites from meconium samples

This method was then used to analyze 30 authentic meconium
specimens. Four meconium specimens tested positive for
fentanyl at concentrations ranging from 440 to 750 ng/g, and 2
specimens tested positive for acetylfentanyl at concentrations
ranging from 190 to 1400 ng/g. The results provided evidence
and a quantitative measure of prenatal NPS and synthetic opioid
exposure.

The data-independent nature of the SWATH acquisition used for
data collection enables retrospective analysis of previously
acquired data. In cases in which further investigation is required,
this enables screening for compounds discovered since the time
of analysis, without requiring samples to be re-analyzed. In
addition, as new substances emerge on the recreational drug
market, this quantitative screening workflow could easily be
updated to include a larger number of NPS and synthetic
opioids.
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Table 1. Statistical results for the 137 molecules targeted in this workflow. The table includes the class and name of each compound, LOD and
calibration range, correlation coefficient (R?) value, averaged (N=6) inter-day precision (%CV) as well as the averaged (N=5) matrix effect (+%) at low
(50 ng/g) and high (1000 ng/g) concentrations for the 137 molecules included in this study.

LoD Calibration Range Correlation Averaged (N=6) inter-day Averaged (N=5) Averaged (N=5)

Compound (ng/mL) (nglo) coe{;i(z:)ient pr(t(;;-/;:(i:s\i/())n matrei:t( Se(f)ftra](;t/éi%) magtiﬁg(f)foeﬁtgzo/o)
Synthetic cannabinoids
5-Chloro-AB-PINACA 0.3 2-1000 0.99408 10.23 -45 -46
5-Chloro-TH-J018 0.25 10 - 1000 0.98742 7.15 -21 16
5-F-AB-PINACA 0.3 2-1000 0.99465 12.05 -38 -40
5-F-ADB 0.3 2-1000 0.99272 13.72 -23 -22
5-F-APINACA 1 10 - 1000 0.98243 18.22 -43 -47
5-F-APP PICA 0.4 2-1000 0.99504 15.80 -32 -39
5-F-APP PINACA 0.3 10 - 1000 0.98760 8.38 -40 -51
5-F-CUMYL PINACA 0.4 2-1000 0.98452 16.28 -70 -33
5-F NNEI 2'-naphthyl isomer 0.7 2-1000 0.99970 16.87 -70 -35
AB-CHMINACA 0.3 2-1000 0.98282 12.33 -36 -27
AB-FUBINACA 0.5 2-1000 0.99798 17.63 -49 2
AB-PINACA 0.25 10 - 1000 0.98430 6.12 -32 -43
ADB-FUBINACA 0.4 2-1000 0.98806 17.03 -37 -40
ADBICA 0.6 2-1000 0.99561 19.38 -26 -30
ADB-PINACA 0.3 2-1000 0.99175 8.20 -17 -28
AKB-48 APINACA 0.3 2-1000 0.99150 18.00 -49 -25
AM-1220 0.1 10 - 1000 0.99792 2.28 -16 -22
AM-2201 0.6 2 -1000 0.98753 14.92 -46 -45
AM-2233 0.2 10 - 1000 0.99408 2.10 -48 -40
AM-694 0.3 2-1000 0.98706 14.98 -26 -24
APP-FUBINACA 0.3 2-1000 0.98300 17.63 -60 -54
CUMYL-PeGACLONE 0.3 2-1000 0.99428 17.35 33 72
JWH-007 0.5 2-1000 0.98686 19.13 -33 -40
JWH-015 0.4 2-1000 0.98670 19.28 -31 -30
JWH-016 0.6 2-1000 0.99870 15.95 24 29
JWH-018 0.6 2-1000 0.98357 16.15 -18 -12
JWH-019 0.3 2-1000 0.99367 11.37 -39 -13
JWH-020 0.3 10 - 1000 0.98067 6.57 -45 -18
JWH-073 0.1 2-1000 0.99128 9.40 -14 -17
JWH-081 0.5 2-1000 0.99840 18.00 -6 -5
JWH-098 0.1 2-1000 0.99461 9.82 -26 8
JWH-122 0.3 2-1000 0.98737 12.75 -39 -13
JWH-147 0.04 2-1000 0.98621 5.40 -42 -36
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Table 1. Statistical results for the 137 molecules targeted in this workflow. Continued

LOD Calibration Range Correlation  Averaged (N=6) inter-day  Averaged (N=5) Averaged (N=5)

Compound (ng/mL) (ng/g) coe{lf?i%iem pr(;;:(i:s\i/c)m matr;t( g(f)fﬁ(;t/éi%) matartiﬁg(f)foeztg%%)
Synthetic cannabinoids continued
JWH-203 0.3 2 -1000 0.98748 8.67 -38 -22
JWH-210 0.3 2-1000 0.99030 17.17 -49 -46
JWH-250 0.3 2 -1000 0.99758 11.45 -27 -23
JWH-251 0.3 2-1000 0.99254 13.07 -6 -12
JWH-302 0.3 2 -1000 0.98766 8.55 -39 -18
JWH-307 0.1 2-1000 0.99409 9.90 -26 -30
JWH-398 0.2 10 - 1000 0.99820 5.52 -50 -40
MAB-CHMINACA 0.3 2-1000 0.99706 15.32 -19 -15
MAM-2201 0.3 2 -1000 0.99793 17.60 -10 4
MDMB-CHMICA 11 50 - 1000 0.98681 12.32 -26 -23
MDMB-CHMINACA 0.5 2-1000 0.98624 19.67 -43 -33
MMB-2201 0.4 2-1000 0.99692 12.62 17 20
PB-22 0.4 2 -1000 0.99967 13.08 -16 -18
RCS-4 0.5 2-1000 0.99525 10.92 -20 13
RCS-8 0.4 2-1000 0.99285 12.72 -27 7
STS-135 0.3 2-1000 0.98314 19.12 -60 -23
UR-144 0.3 2-1000 0.98972 8.72 -44 -8
UR-144-5-OH 0.3 2-1000 0.99315 17.07 -28 17
WIN-48 0.2 10 - 1000 0.98598 5.77 -50 -50
WIN-55 0.2 10 - 1000 0.98810 8.53 -43 -45
XLR-11 0.3 2-1000 0.98708 8.48 -37 -36

Synthetic cathinones and hallucinogens

25B-NBOMe 1 50 - 1000 0.99654 10.22 -81 -50
25C-NBOMe 0.7 2-1000 0.98676 12.53 -80 -55
25H-NBOMe 0.3 2-1000 0.99576 15.18 -75 -41
25|-NBOMe 2.3 2-1000 0.98747 11.07 -80 -52
2C-B 0.7 2-1000 0.98862 13.08 28 50
2C-P 0.4 10 - 1000 0.98612 11.50 48 46
3-4-DMMC 0.6 10 - 1000 0.99428 9.80 -78 =72
4-Acetoxy-DiPT 0.1 10 - 1000 0.99622 3.57 -66 -89
4-Acetoxy-DMT 0.2 10 - 1000 0.99398 6.46 -74 -70
4-FA 0.8 2-1000 0.99686 13.22 -20 -21
4-F-Methcathinone 12 50 -1000 0.98762 9.20 1 -3
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Table 1. Statistical results for the 137 molecules targeted in this workflow. Continued

Correlation  Averaged (N=6) inter-day  Averaged (N=5) Averaged (N=5)
coefficient precision matrix effect (%) matrix effect (+%)
(R?» (%CV) at 50 ng/g at 1000 ng/g

LOD Calibration range
Compound (ng/mL) (ng/g)

Synthetic cathinones and hallucinogens continued

4-MEC 0.4 10 - 1000 0.98696 10.92 -52 -50
5-EAPB 0.1 10 - 1000 0.99149 10.50 -77 -60
5-MAPB 0.3 10 - 1000 0.98780 4.97 -76 -63
5-Methoxy AMT 0.7 10 - 1000 0.99083 9.97 -78 -80
5- Methoxy DALT 0.9 2 -1000 0.99681 4.73 =77 -73
5- Methoxy DMT 0.2 2-1000 0.99032 14.48 -78 -71
5- Methoxy DiPT 0.6 2-1000 0.99811 10.10 -78 -71
5-OH-Tryptophan 1.2 2-1000 0.96952 11.42 -61 -51
6-APB 0.8 2 -1000 0.99415 16.65 -75 -74
Buphedrone 2 50 - 1000 0.99576 10.28 -13 -5
Butylone 0.4 10 - 1000 0.99335 10.02 -31 -13
DMT 0.3 2-1000 0.998340 15.73 13 45
Ethylone 0.5 10 - 1000 0.99449 11.87 31 71
Ethylphenidate 11 2-1000 0.99447 5.37 -68 -50
Ethyltryptamine 0.2 2-1000 0.99261 7.30 =72 -70
Harmine 1.3 2-1000 0.98623 5.92 -71 -71
Ketamine 0.7 2-1000 0.99253 18.45 6 8
LSD 0.5 2-1000 0.99557 6.13 -75 -62
mCPP 0.7 2 -1000 0.98577 19.73 =77 -71
MDPV 1.6 10 - 1000 0.99286 2.25 -65 -52
Mephedrone 0.6 50 - 1000 0.99352 4.80 -67 -65
Mescaline 0.3 10 - 1000 0.99572 15.92 46 70
Methedrone 0.3 10 - 1000 0.99598 5.67 -39 -34
Methylone 0.4 10 - 1000 0.99531 3.84 -40 -42
Mexedrone 2.3 50 - 1000 0.99573 13.35 -70 -65
Mitragynine 0.1 10 - 1000 0.99092 4.15 4 25
N-Ethylcathinone 2.4 50 - 1000 0.99152 16.45 19 8
N-Ethylpentylone 0.2 10 - 1000 0.98977 2.84 20 24
PCP 1.6 2-1000 0.99709 18.28 -4 3
4-MeO-PCP 0.7 10 - 1000 0.99048 11.08 -14 -4
Pentedrone 0.4 10 - 1000 0.99285 5.70 -3 6
Pentylone 0.2 10 - 1000 0.99504 2.05 28 30
PMA 0.8 2-1000 0.99056 11.98 -16 1
PMMA 0.9 2-1000 0.99494 17.52 27 8
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Table 1. Statistical results for the 137 molecules targeted in this workflow. Continued

Correlation  Averaged (N=6) inter-day  Averaged (N=5) Averaged (N=5)
coefficient precision matrix effect (%) matrix effect (+%)
(R?» (%CV) at 50 ng/g at 1000 ng/g

LOD Calibration range
Compound (ng/mL) (ng/g)

Synthetic cathinones and hallucinogens continued

Psilocin 0.4 10 - 1000 0.99203 3.40 32 32
Ritanilic acid 0.3 10 - 1000 0.98235 3.05 9 34
Trazodone 0.9 2-1000 0.99819 13.75 9 30
a-PVP 0.2 10 - 1000 0.99296 3.95 2 9

Fentanyl analogs and synthetic opioids

3-Methylnorfentanyl 0.1 10 - 1000 0.99335 3.67 -11 -12
4-ANPP 0.7 2-1000 0.98803 6.92 -76 -71
4-F-Butyrylfentanyl 0.1 10 - 1000 0.99132 2.53 -78 -68
4-Methyl fentanyl 0.1 10 - 1000 0.99339 3.17 -78 -75
Acetyl fentanyl 0.1 10 - 1000 0.99644 4.94 -70 -57
Acetyl norfentanyl 0.2 10 - 1000 0.98025 4.25 -4 -9
Acrylfentanyl 0.2 10 - 1000 0.99732 5.00 -12 1
AH-7921 0.2 10 - 1000 0.99431 3.58 3 9
Alfentanyl 0.3 10 - 1000 0.99244 15.10 68 110
Butyrylfentanyl 0.1 10 - 1000 0.99594 4.30 4 18
Butyryl fentanyl carboxy 0.7 2 -1000 0.99597 19.27 19 2
metabolite
Butyryl norfentanyl 0.5 2-1000 0.99497 6.50 -72 -54
Carfentanyl 0.1 10 - 1000 0.99092 3.43 1 -3
Cyclopropylfentanyl 0.1 10 - 1000 0.99779 3.77 -1 10
fousoprroofzin"t’;ﬂy‘l" 03 10 - 1000 0.99545 9.38 28 33
Fentanyl 2.2 10 - 1000 0.99740 16.00 27 38
Furanylfentanyl 0.2 10 - 1000 0.99502 4.50 78 110
Furanylnorfentanyl 0.2 10 - 1000 0.98762 6.42 -1 11
Hydrocodone 0.5 10 - 1000 0.99146 10.88 16 -14
Methoxyacetyl norfentanyl 0.1 10 - 1000 0.99576 10.36 25 48
MT-45 0.3 10 - 1000 0.98543 10.82 -84 -74
Norfentanyl 0.5 50 - 1000 0.99019 7.30 -50 -16
Ocfentanyl 0.1 10 - 1000 0.99544 14.98 8 34
OH-Fentanyl 0.1 10 - 1000 0.99506 4.92 =77 -78
Thiofentanyl 0.2 10 - 1000 0.99144 5.00 -76 -76
Oxycodone 0.6 10 - 1000 0.99195 11.60 -11 -5
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Table 1. Statistical results for the 137 molecules targeted in this workflow. Continued

LOD Calibration range Correlation  Averaged (N=6) inter-day Averaged (N=5) Averaged (N=5)
Compound (ng/mL) (ng/g) coefficient precision matrix effect (%) matrix effect (+%)
(R?) (%CV) at 50 ng/g at 1000 ng/g

Fentanyl analogs and synthetic opioids continued

Phenylacetyl fentanyl 0.5 2 -1000 0.99333 17.58 -73 -72
4-Phenylfentanyl 0.1 10 - 1000 0.99213 4.47 -76 -66
Remifentanyl 0.6 2-1000 0.99684 15.88 11 74
Sufentanyl 0.1 10 - 1000 0.99016 4.78 -47 -9
Tramadol 0.2 10 - 1000 0.99732 5.10 -60 -57
U47700 0.3 10 - 1000 0.99824 8.90 -74 -63
Va'e'y';irt‘;igi'tgarboxy 0.1 10 - 1000 0.99467 3.40 -78 70
B-Phenyifentanyl 0.1 10 - 1000 0.99222 11.10 77 -88

The SCIEX clinical diagnostic portfolio is For In Vitro Diagnostic Use. Rx Only. Product(s) not available in all countries. For information on availability, please contact your local sales
representative or refer to www.sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Trademarks and/or registered trademarks mentioned herein, including associated logos, are the property of AB Sciex Pte. Ltd. or their respective owners in the United States and/or certain
other countries (see www.sciex.com/trademarks).

© 2021 DH Tech. Dev. Pte. Ltd. RUO-MKT-02-14002-A.

Headquarters International Sales
500 Old Connecticut Path | Framingham, MA 01701 USA For our office locations please call the division

Sc I Ex Phone 508-383-7700 headquarters or refer to our website at
sciex.com sciex.com/offices


http://www.sciex.com/diagnostics
http://www.sciex.com/trademarks

