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Accelerated pharmacokinetic profiling and metabolite
monitoring Using Echo® MS System

Acoustic Ejection Mass Spectrometry

Neil Devenport?, Neil Walsh?, Simon Wood?
ISCIEX UK, *Cyprotex Discovery UK

The generation of clearance profiles and calculation of intrinsic
clearance (CLint) values is an important stage in pre-clinical drug
discovery.! The pharmacokinetic (PK) assessment of potential
drug candidates is typically performed by a time-course
incubation with human liver microsomes (HLM) before LC-MS
analysis. The in vitro CLint can be scaled to in vivo and used to
predict human clearance which can be then used to inform
dosing studies, as well as provide insight into enzymes
responsible for metabolism of drug candidates.

As the process is performed during the early stage of drug
discovery, the number of potential candidates can still be in the
thousands, or even tens of thousands, and CLint values will need
to be calculated for each target. This will require multiple time-
points for each target leading to a large analytical demand. This
creates a significant bottleneck using current LC-MS solutions.

The Echo MS System using Acoustic Ejection Mass
Spectrometry (AEMS) provides a sample introduction method
capable of analyzing 1 sample per second and up to 3 samples
per second when multiplexed.? With the Echo MS System, very
small, reproducible droplets can be ejected from high-density
well plates, and this ejection process is compatible with the wide
range of solutions and complex matrices used in drug discovery.
The ejected droplets are then captured by the Open Port
Interface (OPI) device which uses a laminar flow of carrier

. T0 i
3 ‘ Control

Figure 1. Microsomal incubation of buspirone. Example data
using the Echo MS System were obtained from a microsomal
incubation of buspirone with data acquired from 5 timepoints, a
control and a blank reference, all completed in under 90 seconds.
Sampling was done in a serpentine manner from the 384-well plate.

solution that dilutes and transports the sample to the
electrospray source, where it is ionized by conventional
electrospray (Figure 2).? This process forms a contactless
sample introduction method with minimal carry-over and minimal
matrix effects.

Here, the utility of this high-throughput solution was explored for
use in candidate screening. The goal was to highlight the ability
of the Echo MS System to alleviate the analytical bottleneck of
traditional LC-MS solutions through speed and quantitative
performance, and show how that correlates with current
Cyprotex methodology.

Key features of the Echo® MS System
e Rapid sample analysis using Acoustic Droplet Ejection and
Open Port Interface:

e One sample per second for a single analyte, up to three
samples per second in multiplex mode

e Highly reproducible sample injection
e Extremely low potential for carryover

e Broad compound coverage using electrospray ionization
featuring the OptiFlow® Turbo V lon Source for robust and
efficient ionization

e Industry proven high sensitivity and quantitative robustness
using the SCIEX Triple Quad™ 6500+ LC-MS/MS System

o Ease of operation using SCIEX OS Software
e Purpose built for incorporation into HTS workflows
e Sample plate tray can be accessed by most robotic arms

e Open software API for incorporation of platform into existing
automated HTS environments
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Methods

Sample preparation: Microsomal incubations were performed in
human liver microsomes (0.1M phosphate buffer, 0.5 mg/mL)
initiated with NADPH (1mM) for 39 traditional small molecule
APIs (1pM) and quenched in acetonitrile at 0, 5, 15, 30 and 45
time-points. These same samples were split for LC-MS analysis
and Echo® MS System analysis.

Acoustic ejection: The Echo MS System was operated using
70% acetonitrile with 2mM ammonium formate and 0.1% formic
acid at a flow rate of 450 uL/min. A total ejection volume of 25 nL
was employed for each acoustic event at a frequency of 1.5 Hz.

Mass spectrometry: The SCIEX Triple Quad 6500+ System
was operated in MRM mode monitoring a single transition with a
total analytical cycle time of 100 msec. The ESI source was
operated at 500 °C with a capillary voltage of 5500 V and the
GS1/GS2 gas flows at 90 and 50 psi, respectively.

Data processing: SCIEX OS Software 1.6 was employed for the
optimization of the target MRM transitions, automatic integration
of the MS peaks and the automatic creation of the results file and
associated .txt file for LIMS integration.

Results

The Echo MS System is specifically calibrated to eject droplets
of 2.5 nL per acoustic event. The effective ejection volume can
be increased by firing multiple 2.5 nL droplets at a high
frequency (20 Hz), which the MS system detects as a single
peak. The process allows the user to optimize analytical
sensitivity versus the matrix effects, because of the “larger”

Ksam.p: Diluted in Solvent
Transfer Capillary HV Power Supply

Length = 30 cm B .
v
N, =

Spray Capillar
Open Port Interface pray Caplaly—

Nebulizer Capillary
®®
Microplate P ®

Gas Jet

Carrier Solvent Pump

Capture Region

Desolvated lons

4
N

Mass Spectrometer Inlet

Acoustic Transducer

Figure 2. System schematic. Schematic of the Echo MS System
showing the acoustic ejection of sample droplets and their capture and
transfer to the OptiFlow Source by the OPI.
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Figure 3. An example AEMS droplet ladder for lidocaine ranging from 1-
10 droplets per MS measurement, equivalent to ejection volumes of 2.5-
25 nL. The calibration line shown in insert with linear R? value >0.998.

ejection volumes. Figure 3 shows this process using lidocaine as
the target analyte.

The “droplet ladder” shown in Figure 3 shows the typical
response obtained from the Echo MS System producing peak
widths of approximately 400 msec at 50% peak height. These
sharp peaks enable the 1 sample per second acquisition rates.

To assess the quantitative performance of the Echo MS System,
solvent standard calibration lines for each of the 39 analytes
were created across a target concentration range of 0.01-100nM.
The AEMS analysis of the solvent standard calibration line was
performed using an ejection volume of 25 nL. This will allow
maximum analyte sensitivity from the non-complex solvent

[ [T

Figure 4. Concentration curve for Midazolam. (Top) Midazolam
ejection peaks across the concentration range of 100-0.05nM ran from
high to low with n=6 technical replicate ejections from each well position.
(Bottom) Linear regression for midazolam ejections show good
quantitative performance (R? >0.99).
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Table 1. Quantitative performance of the Echo MS System for six representative marketed drugs (0.01-100nM).

Compound name MR'\(/I(;;T;;;“O” Calibration range (nM) Regression value (R2) >L€£8;5550Q >LLO(E/20/C@%/LLOQ
Acetaminophen 152-110 1-100 0.994 108% / 97% 6% / 7%
Codeine 300-165 0.5-100 0.996 105% / 94% 3% /18%
Diphenhydramine 256-167 0.1-100 0.991 95% / 98% 2%/ 17%
Midazolam 326-291 0.05-100 0.996 93% / 100% 3%/ 11%
Zolpidem 308-235 0.01-100 0.998 98% / 105% 2% [ 20%

standard solution. Figure 4 shows example data for midazolam
across the calibration range.

Following the quantitative testing, the clearance profiles for each
of the target analytes were determined. In all cases, a single
MRM transition was monitored with no internal standard used.
The timepoints provided were 0, 5, 15, 30, 45 min. The peak
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Figure 5. Clearance profiles. Clearance profiles for prazosin (top),
erythromycin (center) and amodiaquine (bottom) are shown. The rapid
acquisition approach using Echo MS System is shown as the blue trace
vs. the same samples run with standard LC-MS analysis shown in the
green trace.

area values obtained from the analysis of TO were set to 100%
parent response, and the following time-points were provided as
% parent remaining. Figure 5 provides three clearance
regression profiles showing a range of clearance profiles.

Using the gradient of the clearance profiles, the elimination rate
constant (k) and compound half-life (t12) can be determined. The
CLint values for each of the target APIs can be calculated using
the following equation

. 0693

1/2 — k
0.693 L of incubation

x

CL; L /mi =
ine (UL /min/mg) t,, = mg microsomes

Where; k = calculated elimination rate constant

A strong correlation (r?= 0.985) of calculated CLin is observed
between the Echo MS System data and LC-MS data (Figure 6).

400 .4‘ (]
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»
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Figure 6: Correlation analysis of Echo MS System data with LC-
MRM data. Blue dotted line represents correlation, solid orange is the
line of unity, dashed orange line is +/- 2-fold of unity. CL;y values below
the assay level of quantification for the assay (<10.3 pL/min/mg
equivalent to t;, of 3*incubation time) have been excluded.
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Figure 7. Incubation time course. Echo MS System data monitoring
hydroxy-imipramine over the incubation time course with n=6 Figure 8. Clearance of imipramine. Clearance of imipramine parent
replicate measurements per time point. (blue) overlaid with detection of hydroxy-imipramine metabolite (green)

across the incubation time scale.

The data spans a range of clearance values and is scattered
around the line of unity.

In addition to the clearance information, the ability to monitor References
suspected or known metabolites in a rapid manner might also be
of benefit during late-discovery phase. The ability of the Echo
MS System to provide this data was tested by repeating the
measurement of the imipramine incubation with the additional

1. Chao P, Uss AS, Cheng KC. (2010) Use of Intrinsic
Clearance for Prediction of Human Hepatic Clearance,
Expert Opinion on Drug Metabolism and Toxicology, 6(2),

MRM transition of the known hydroxy metabolite (297.1—86.1). 169-98.

The MS data produced from this scan is provided in Figure 7. 2. Rapid MS/MS analysis with Acoustic Ejection Mass
Spectrometry (AEMS). SCIEX technical note, RUO-MKT-02-

This metabolism data can then be related back to the clearance 11385-A.

of the parent imipramine molecule (Figure 8) providing the

analyst with DMPK information in rapid time frames suitable for

the high through-put environment.

Conclusions @, Av EVOTEC COMPANY

The data presented here confirms the viability of the use of the

Echo MS System for early discovery phase studies providing

DMPK data in seconds as opposed to the hours required when

using traditional LC-MRM based scanning methodologies. The

data generated from the Echo MS System was quantitative, with

excellent %CV and accuracy values. The technology also

provides clearance information with good agreement between

AEMS and traditional LC-MS, as well as high-throughput

metabolite monitoring, allowing decisions on candidate

progression to be made quickly and accurately.

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 https://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
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Ultra-fast, accurate and simultaneous quantification of
ritonavir and lopinavir in human plasma

Sensitive and robust results using the Echo® MS System

Rahul Baghla, Rolf Kern
SCIEX, USA

Protease inhibitors (PIs) are a class of anti-viral drugs that
prevent viral replication by selectively binding to viral proteases
and inhibiting their function. The development of Pl-based
therapies has been of enormous benefit to people infected with

HIV. Used in combination with other drugs, Pls have dramatically

reduced the number of people who become ill from HIV-related
opportunistic infections or who die from AIDS.

Unfortunately, the effectiveness of protease inhibitors can fade
over time. Mutations during viral replication can result in viruses
that produce new, different proteases that are not targeted by
current Pl therapies®. The best way to avoid this drug resistance
is to reduce or stop HIV replication. With less HIV replication,
there is less of a chance of a new strain that is resistant to anti-
HIV drugs. To keep HIV levels as low as possible, Pls are
typically taken in combination with at least two other anti-HIV
drugs. Such combination therapies are referred to as highly
active antiretroviral therapy (HAART)?.

. CV (%) - Lopinavir . CV (%) - Ritonavir
16
14 x
12 X x X
10 X x =
3 g8 X X X
= X X % X
6 xx X s
4 X »
2
0
s T 2335 3F832388§8¢8
o = = I
S g & £
Concentration (ng/mL)

Figure 1. High reproducibility in quantification. 6 replicates at
each concentration level of lopinavir and ritonavir in extracted human
plasma, along with 6 replicates at quality control levels, showed
excellent %CVs, below 15% at all levels.

Lopinavir and ritonavir are two protease inhibitors that are often
used as part of a fixed-dose combination, and serve as the
model compounds in this study.

Acoustic Ejection Mass Spectrometry (AEMS), as implemented
in the Echo® MS System with a SCIEX Triple Quad™ 6500+ LC-
MS/MS system, offers clear benefits for quantification of lopinavir
and ritonavir in human plasma. Requiring minimal sample
preparation and no chromatographic separation, it provides high
sample throughput without sacrificing robustness or
reproducibility. The Echo® MS System combines Acoustic
Droplet Ejection technology with an Open Port Interface (OPI) to
deliver nanoliter sample volumes with minimal carryover. The
small sample size reduces matrix suppression and facilitates
easy sample preparation.

Key features of the Echo® MS System for

high-throughput bioanalysis quantification

o Ultra-fast 3 sec/sample analyses provide high throughput for
quantifying large number of samples

e Liquid-liquid extraction (LLE) sample preparation ensures
excellent quantitative accuracy

o Exceptional sensitivity of the Echo® MS System yields high
quality data at all concentration levels
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Experimental details

Sample preparation: Lopinavir and ritonavir (Sigma Aldrich)
were spiked into human plasma (BiolVT) samples in the range of
0.5 ng/mL to 250 ng/mL each. Samples were processed using a
liquid-liquid extraction method as follows. 0.5 mL of di-isopropy!
ether was added to 0.1 mL aliquots of spiked plasma. Samples
were vortexed for 1 minute followed by centrifugation at 12,000
rpm for 5 minutes. 0.4 mL of supernatant liquid was collected
and dried under a nitrogen stream. Samples were reconstituted
in 100 pL of 25% v/v methanol in water and transferred to a
384-well plate for analysis by AEMS. Plates are available from
Beckman Coulter Life Sciences.

Acoustic ejection method: Methanol with 0.1% v/v formic acid
was used as carrier solvent at a flow rate of 425 pL/min. 50 nL
sample volumes were ejected into mass spectrometer for
analysis.

Mass spectrometry: The Echo® MS System included a SCIEX
Triple Quad 6500+ LC-MS/MS system and was controlled by
SCIEX OS Software 1.6.10. The optimized MS parameters are
listed in Table 1.

Table 1. Optimized MS parameters.
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Figure 3. Calibration curve for quantification of lopinavir in human
plasma using the Echo® MS System. Good linearity and
reproducibility were observed for the samples ejected in six replicates at

each concentration level.
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Figure 2. Calibration curve for quantification of ritonavir in human
plasma using the Echo® MS System. Good linearity and
reproducibility were observed for the samples ejected in six replicates at
each concentration level.
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Figure 4. XICs for transition for ritonavir and lopinavir using the
Echo® MS System. Blank, 0.5 ng/mL and 1.5 ng/mL (A,B,C for ritonavir
and D,E,F for lopinavir, respectively) are shown.

Results

Samples for the calibration curves, along with quality control
samples, all analyzed in six replicates, demonstrated the high
reproducibility of AEMS when combined with liquid-liquid
extraction. Excellent %CVs were achieved across all
concentration levels with no interference in blank human plasma
samples (Figure 1). Even at the extremely short analysis time of
3 seconds per sample, the method yielded LLOQs of 0.5 ng/mL
for both lopinavir and ritonavir. As summarized in Tables 2 and
3, the assay accuracy was 85.31-112.34% for ritonavir and
85.51-113.52% for lopinavir. Accuracies and %CVs were well
within standard acceptance criteria for all tested samples. The
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Table 2. Quantification summary for ritonavir analysis by the Table 3. Quantification summary for lopinavir analysis by the
Echo® MS System. Echo® MS System.
Actual _ Calculate_d Accuracy Actual ‘ Calculateq Accuracy
Concentration  Concentration (%) CV (%) N Concentration  Concentration (%) CV (%) N
(ng/mL) (ng/mL) (ng/mL) (ng/mL)
0.50 0.49 97.37 8.15 6 0.50 0.50 100.02 12.02 6
1.00 1.06 106.14 10.63 6 1.00 1.01 101.05 9.88 6
1.50 1.48 98.51 5.86 6 1.50 1.46 97.35 8.33 6
6.00 5.56 92.66 7.51 6 6.00 5.68 94.62 5.79 6
12.00 13.24 110.31 6.64 6 12.00 13.62 113.52 3.26 6
24.00 26.72 111.34 6.49 6 24.00 26.49 110.37 3.89 6
120.00 134.81 112.34 6.86 6 120.00 133.63 111.36 9.46 6
240.00 215.70 89.88 6.58 6 240.00 225.31 93.88 8.23 6
400.00 341.23 85.31 4.46 6 400.00 342.02 85.51 4.23 6
500.00 480.76 96.15 6.49 6 500.00 466.56 93.31 5.24 6
Quality Control Quality Control
0.50 (LLOQ QC) 0.46 91.68 14.55 6 0.50 (LLOQ QC) 0.49 98.51 14.61 6
1.50 (LQC) 1.45 96.36 6.91 6 1.50 (LQC) 1.41 94.31 12.57 6
240.00 (MQC) 248.37 103.49 7.12 6 240.00 (MQC) 242.70 101.13 9.02 6
400.00 (HQC) 429.18 107.30 10.52 6 400.00 (HQC) 416.81 104.20 12.68 6

calibration curve covered approximately 3 orders of magnitude
(0.5-250 ng/mL) for both analytes and displayed linearity with
regression coefficients (r?) of 0.9934 for ritonavir and 0.9946 for
lopinavir using a weighting of 1/x? (Figures 2 and 3).

Samples were analyzed without internal standards for this assay.
Use of labeled internal standards might further improve these
results.

Conclusions

e The Echo® MS System produced very sensitive, accurate and
reproducible results for the simultaneous quantitative analysis
of lopinavir and ritonavir in human plasma

e The very short analysis time (3 sec/sample) enabled rapid
generation of quantitative data for high numbers of samples

e The assay showed great reproducibility without using labeled
internal standards, but use of labeled internal standards is
recommended to further improve these results
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1. Rapid MS/MS analysis with Acoustic Ejection Mass Spectrometry
(AEMS) - Using the SCIEX Echo® MS System to break bottlenecks
in quantitative mass spectrometry throughput. SCIEX technical
note RUO-MKT-02-11385-A.
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Ultra-fast quantification of alprazolam in human plasma

extracts

Sensitive and robust results using the Echo® MS System

Mackenzie Pearson, Rahul Baghla, Rolf Kern
SCIEX, USA

Benzodiazepines are often used to treat anxiety, insomnia and
central nervous system disorders. They belong to the class of
depressant drugs, acting on GABA receptors to dampen neural
pathway excitation and consequently provide a calming effect.*
They are among the most common prescribed psychiatric
medications. However, benzodiazepines are often accompanied
by other drugs of abuse and detected alongside opioids in many
overdose cases and fatalities.?

Alprazolam is the most commonly prescribed benzodiazepine for
anxiety and panic disorders.® As such, rapid, high-throughput
detection of alprazolam in plasma is critical to forensic and
clinical toxicology. LC-MS analysis strategies can be time
consuming to develop and implement as they typically require
lengthy and costly solid-phase extraction (SPE) sample
preparation. Acoustic Ejection Mass Spectrometry (AEMS) offers
a clear alternative for analysis of alprazolam in plasma.
Requiring minimal sample preparation and no chromatographic
separation, it provides increased sample throughput without
sacrificing robustness or reproducibility.

‘ . « %%
100.00 )%%< )y(g(xx X%gg%%

60.00
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05 15 25 5 10 25 50 100 200 250
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Figure 1. Highly reproducible quantification. 6 replicates at each
concentration level of alprazolam in extracted human plasma showed
excellent % accuracy with %CVs below 15% at all levels.

The Echo® MS System with a SCIEX Triple Quad™ 6500+ Mass
Spectrometer provides sensitive, high-throughput quantification
of alprazolam. The system combines Acoustic Droplet Ejection
technology with an Open Port Interface (OPI) to deliver nanoliter
sample volumes with minimal carryover. The small sampling size
reduces matrix suppression and facilitates easy sample
preparation.*

Key features of the Echo® MS System for

high-throughput bioanalysis quantification

e Ultra-fast 2 sec/sample analyses provide high throughput for
quantifying large numbers of samples

e Liquid-liquid extraction (LLE) sample preparation ensures
excellent quantitative accuracy

o Exceptional sensitivity of the Echo® MS System yields high
quality data at all concentration levels

pl
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EX p erl m en tal d etal |S Calibration for Alprazclam - 308.2-205.1424: y = 001427 x + T.14175e-4 [r = 0.95711, " = 0.99423} (weighting: 1/x"2) ‘
Sample preparation: Alprazolam was spiked into human
plasma in the range of 0.5 ng/mL to 250 ng/mL along with 50
ng/mL of internal standard (alprazolam D5). Samples were
processed using a liquid-liquid extraction method as follows. 1
mL of di-isopropyl ether was added to 0.3 mL aliquots of spiked .
plasma. Samples were vortexed for 1 minute followed by
centrifugation at 12,000 rpm for 5 minutes. 0.8 mL of supernatant
liquid was collected and dried under a nitrogen stream. Samples
were reconstituted in 100 pL of 25% v/v methanol in water and o0 ——
transferred to a 384-well plate for analysis by AEMS. Plates are

available from Beckman Coulter Life Sciences. Figure 2. Calibration curve for quantification of alprazolam in
human plasma using the Echo® MS System. Good linearity and
Acoustic ejection method: Methanol was used as carrier reproducibility were observed for the samples ejected in six replicates at

solvent in this assay at 425 pL/min. 50 nL sample volumes were each concentration level.
ejected into the mass spectrometer for analysis.

Area Ratio

Concentration Ratio

Results
Mass Spectrometry: The Echo® MS System includes a SCIEX
Triple Quad 6500+ System and was controlled by SCIEX OS Samples analyzed in six replicates demonstrated the solid
Software 1.6.10. The optimized MS parameters are listed in reproducibility of AEMS when combined with liquid-liquid
Table 1. extraction. Excellent %CVs were achieved across all

concentration levels with no interference in blank human plasma
samples (Figure 3). Even at the extremely short analysis time of

Table 1. Optimized MS parameters. 2 seconds per sample, the method yielded an LLOQ of
01/03 op P 0.5 ng/mL for alprazolam |n. human plasma. As summarized in
Name (m/z) ) ) ) Table 2, the assay accuracies of 92.67-105.55% and %CVs
were well within standard acceptance criteria for all tested
Alprazolam 309.2/205.1 55 61 9 ] ) P ]
samples. The calibration curve covered 3 orders of magnitude
Alprazolam DS 314.2/210.0 95 55 9 (0.5-250 ng/mL) and displayed linearity with a regression
Source parameters  Value Source parameters Value coefficient (r) of 0.9971 using weighting of 1/x? (Figure 2).
Curtain gas (psi) 25 CAD gas (psi) 9
lon source gas 1 Table 2. Quantification summary for alprazolam analysis by the
(osi) 90 lon spray voltage (V) 5000 Echo® MS System.
'(O’S‘i)source gas 2 70 ?,‘(’:‘;rce temperature 350 Actual Calculated
P Concentration Concentration Accuracy (%) CV (%) N
(ng/mL) (ng/mL)
0.50 0.50 100.63 8.04 6
) ) ) 1.50 1.50 100.02 10.78 6
Data processing: Data processing was performed using SCIEX
OS Software. A calibration curve was generated with six 2.50 2.38 95.02 3.87 6
replicates at each concentration level to evaluate ejection 5.00 5.04 100.87 8.36 6
reproducibility and accurately determine the lower limit of 10.00 10.56 105.55 333 6
quantification (LLOQ). The calibration curve is shown in Figure 2
e - . 25.00 25.70 102.78 4.10 6
and a quantification summary is listed in Table 2.
50.00 46.33 92.67 4.31 6
100.00 101.41 101.41 5.67 6
200.00 201.35 100.67 2.24 6
250.00 250.94 100.38 4.83 6
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Al-Blank - Alprazolam...2), (sample Index: 3)  AZ-Blank+15 - Alprazol...2), (sample Index: 5) References
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Time, min Time, min 4. Rapid MS/MS analysis with Acoustic Ejection Mass
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to break bottlenecks in quantitative mass spectrometry

150004 .
throughput. SCIEX technical note RUO-MKT-02-11385-A.
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Figure 3. XICs for transition for alprazolam. Double blank and blank
from extracted plasma (A and B), LLOQ at 0.5 ng/mL (C) and 1.5 ng/mL
(D).

Conclusions

e The Echo® MS System produced very sensitive, accurate and
reproducible results for the quantitative analysis of alprazolam
in human plasma.

e The extremely short analysis times (2 sec/sample) enabled
rapid generation of quantitative data for high numbers of
samples.

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 https://sciex.com/diagnostics. All other products are For Research Use Only. Not for use in Diagnostic Procedures.

Echo and Echo MS are trademarks or registered trademarks of Labcyte, Inc. in the United States and other countries, and are being used under license. Other 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.

© 2021 DH Tech. Dev. Pte. Ltd. RUO-MKT-02-13059-A. AB SCIEX™ is being used under license.

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
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AEMS ultra-fast detection of the concentration of 17 drugsin
sewage

Using the SCIEX Echo™ MS system to break bottlenecks in quantitative mass spectrometry
throughput at the rate of one sample per second

FEE BEE - sME - 2K FDE
Li Zhiyuan?, Chen Junmiao’, Sun Xiaojie', Liu Bingjie', Guo Lihai*

1 SCIEX China

Key Words : Echo™MS,AEMS, ultra-fast, quantitative, sewage, drug
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L &R
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FH S fHE-D4 228.1 2111 30 18
3042 182.1 80 27
7 R 3042  150.1 80 32
H[R£A-D3 307.2 185.1 80 27
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3,4-0i FH &R
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L . 194.1  163.1 30 16
3,4-i5 FH R AR
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34-CHFH & L PP DA 198.1  167.1 30 16
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11 HiP 150.4 1322 30 17
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F 975 HA-D5 169.1  136.1 70 31
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17 377 144 110 54
5F-MDMB-PICA-D4 381 236 110 20
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