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This technical note demonstrates sensitive gquantitation of
small molecules in an extracted microsomal stability matrix
using the Echo® MS+ system with ZenoTOF 8600 system. Up to
an 8-fold improvement in the lower limit of quantitation (LLOQ)
was observed across 13 small molecules using Echo® MS+
system with ZenoTOF 8600 system compared to the Echo®
MS+ system with ZenoTOF 7600 system (Figure 1].

In vitro metabolic stahility is a cornerstone of early drug
discovery, providing a controlled environment to assess how
quickly a compound is metabolized before advancing to animal
or human studies. Sensitive assays are needed to detect even
minor differences in metabolic breakdown, enabling chemists
to optimize molecular structures for improved stability. High-
resolution mass spectrometry (HRMS] plays a critical role in
analyzing complex matrices, offering enhanced selectivity and
LLOQ@s. In this study, the Echo® MS+ system with ZenoTOF 8600
system was used to quantify small molecules in matrix,
delivering improved sensitivity, excellent quantitative
performance, and a wide dynamic range.

Key benefits for small molecule quantitation
using the Echo® MS+ system with ZenoTOF 8600
system

Improved LLOQ in matrix: Demonstration of up to an 8-fold
improvement in LLOQ across 13 small molecules using Zeno
MRMHR compared to Echo® MS+ system with ZenoTOF 7600
system.

Rapid sample acquisition: Accelerate sample analysis in
complex matrices at the speed of 2.5 seconds/sample
without compromising data quality.

Meet critical quantitative performance criteria: Achieve
accurate and highly reproducible quantitative performance
with %CV <25 at all concentration levels across a linear
dynamic range (LDR] of up to 4.2 orders of magnitude.

Streamlined data management: Streamline data acquisition,
management and processing with SCIEX 0S software.

Up to an 8-fold improvement in LLOQ

8 across 13 small molecules

Improvementin LLOQ

N
N

Figure 1. Factor of improvement in LLOQ for small molecule quantitation on the Echo® MS+ system with ZenoTOF 8600 system compared to the Echo® MS+
system with ZenoTOF 7800 system. Up to an 8-fold improvement in LLOQ was observed across 13 small molecules. Analysis was performed using a Zeno
MRM"® workflow. LLOQ improvements were molecule and background dependent. This resulted in large gains in LLOQ for some molecules, while others showed

a 2-fold improvement in LLOQ at a minimum.



Introduction

High-throughput workflows are critical for small molecule drug
discovery, enabling rapid screening of large compound libraries
to accelerate hit identification and lead optimization. Traditional
LC-based methods can be slow and resource-intensive, but the
Echo® MS+ system with ZenoTOF 8600 system overcomes
these limitations. Using acoustic ejection sampling and an
open-port interface, the Echo® MS+ system delivers ultra-fast
analysis, up to one sample per second, without the need for LC
separation. This significantly reduces turnaround time and
sample consumption, making it ideal for early-stage screening.

The ZenoTOF 8600 system delivers next-generation sensitivity
compared to the ZenoTOF 7600 system, offering up to 10-fold
greater sensitivity for low-abundance compounds.! This
ensures accurate quantitation at trace levels, minimizes false
negatives, and improves confidence in early decision-making.
Combining high resolution and high mass accuracy with high
throughput workflows, the Echo® MS+ system with ZenoTOF
8600 system supports comprehensive profiling of complex
mixtures, enabling researchers to move from hit identification
to lead optimization faster and more cost-effectively.

Methods

Sample preparation: Protein precipitation was performed using
a 1.3 (v/v] plasma/acetaonitrile ratio. Samples were vortexed and
centrifuged at room temperature. The supernatant was further
diluted to 1:4 (v/v] with water. A mixture of 13 small maolecules
was spiked into a diluted extracted microsomal stahility matrix
and serially diluted to create a standard curve.

Acoustic ejection: The samples were transferred to an Echo®
MS qualified 384-well plate and centrifuged at 2000 rpm for 2
min. A 10 nL sample volume was ejected in the standard mode
at a 2.5-second interval. A 70:30 (v/v] acetonitrile/1 mM
ammonium fluoride in water was used as the carrier solvent at
550 pL/min for analysis on the Echo® MS+ system with
ZenoTOF 8600 system and at 400 pL/min for analysis on the
Echo® MS+ system with ZenoTOF 7600 system.

Mass spectrometry: Samples were analyzed using the Echo®
MS+ system with ZenoTOF 8600 system operating in positive
ion mode. The data were acquired using a Zeno MRM"R
experiment. The optimized MS parameters are listed in Table 1.
Transitions used for analysis are summarized in Table 2.

Table 1. Source, gas and ZenoTOF 8600 system conditions.

Parameter MS MS/MS
Scan mode TOF MS MRM"R
Polarity Positive
Gas1l 85 psi
Gas 2 55 psi
Curtain gas 45 psi
Source temperature 450°C
lon spray voltage 5000V
CAD gas 7
Accumulation time 0.02s 0.02s
Zeno trap NA ON
Zeno threshold NA 200000 cps
Time bins to sum 6 6

Table 2. List of compounds and transitions used for analysis.

Compound

Precursor ion (m/z])/Fragment ion

(m/z]
Acetaminophen 152.0706/110.0592
Caffeine 195.0877/138.0651

Carbamazepine

237.1022/194.0953

Ciprofloxacin

332.1405/314.1284

Erythromycin

734.4685/576.3727

Fluoxetine

310.1413/148.111

Sulfamethoxazole

254.0594/156.0103

Trimethoprim 291.1452/230.115
Codeine 300.1594/152.0614
Diazepam 285.0789/193.0876
Doxepin 280.1696/107.0487
Morphine 286.1438/152.0611
Haloperidol 376.1474/165.0702

Data processing: Analysis was performed using SCIEX 0S
software, version 4.0. Peaks were integrated using the MQ4
algorithm, and a 1/x® weighting was used to quantify all small
molecules. A peak width of 0.02 Da was applied for quantitation.



Quantitative performance of the Echo® MS+
system with ZenoTOF 8600 system

Typically, instrument performance is evaluated by comparing
the signal-to-noise [S/N] ratio of the peak. For some of the
evaluated small molecules, Zeno MRM" indicated very low
background, making direct S/N comparisons challenging.
Therefaore, this study focused on comparing the LLOQ as a more
robust metric to assess performance between the Echo® MS+
system with ZenoTOF 8600 system and the Echo® MS+ system
with ZenoTOF 7600 system.

The quantitative performance of the Echo® MS+ system with
ZenoTOF 8600 system was evaluated by analyzing 13 small
molecules in an extracted microsomal stability matrix sample.
Up to an 8-fold improvement in LLOQ was observed across 13
small molecules using the Echo® MS+ system with ZenoTOF
8600 system compared to the Echo® MS+ system with
ZenoTOF 7600 system (Figure 1). Representative examples of
small molecules were displayed to highlight the improvement in
LLOQ on the Echo® MS+ system with ZenoTOF 8600 system
versus the Echo® MS+ system with ZenoTOF 7600 system
(Figure 2]. Trimethoprim and carbamazepine showed 8- and 2-
fold improvements in LLOQ respectively, representing the
maximum and minimum improvements in the analyzed panel of
small maolecules.

This enhanced sensitivity is attributed to optimized source
design, improved ion guide architecture, and refined TOF optics,
which collectively enable low-level quantitation of small
molecules in complex matrices. Additionally, the comhination of
acoustic ejection with HRMS minimizes sample carryover and
maximizes throughput, making the platform highly suitahle for
demanding drug discovery workflows. These improvements
demonstrate the potential of the Echo® MS+ system with
ZenoTOF 8600 system for applications requiring sensitive and
robust quantitation.
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Figure 2. Representative extracted ion sonograms at the LLOQ level. A lower
LLOQ was achieved using the Echo® MS+ system with ZenoTOF 8600 system.
Trimethoprim and carbamazepine showed 8- and 2-fold improvements in LLOQ,
respectively, representing the maximum and minimum impravements in the
analyzed panel of small molecules compared to the Echo® MS+ system with
ZenoTOF 7600 system.



Analytical performance was evaluated using accuracy and
precision metrics of £25% across all concentration levels used
in the discovery-stage quantitative assays.? The assay accuracy
was within +16% of the actual concentration, and the %CV was
<25%. The calculated percentage accuracy and %CV values
were within the acceptance criteria at each concentration level
(Figure 3].

Calibration curves from the analysis of 2 example small
molecules were displayed [Figure 3). Overall, an LDR of up to 4.2
orders of magnitude was achieved for small molecule analysis,
demonstrating that measurements across a wide
concentration range can be easily performed on the Echo® MS+
system with ZenoTOF 8600 system.?

Calibration for Trimethoprim MRMhr y = 996.76127 x = 9.88231 (r= 0.98511, 1" = 0.97042) (weighting: 1/x"2)
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Row | Component Name | Actual Concentration | Num. Values ‘ Mean | Standard Deviation | Percent CV | Average Accuracy across Replicates |
p 1 Trimethoprim MRMhr 0.122 5of6 0.137 0.032 2313 11235
BE Trimethoprim MRMhr 0.244 Gof 0.221 0.028 1278 90.69
BE Trimethoprim MRMhr 0.488 Gof 0.296 0.078 10.82 81.07
4 Trimethoprim MRMhr 0.977 5off 0.917 0.107 11.66 93.89
BE Trimethoprim MRMhr 1.953 5of 1.817 0.211 11.64 93.02
G Trimethoprim MRMhr 3.006 Gof 3.801 0377 9.69 99.61
W 7 Trimethoprir MRMhr 7.813 6ofb 8410 1123 13.35 107.64
BE Trimethoprim MRMhr 15.625 Gof 14.877 2377 15.98 95.22
BE Trimethoprim MRMhr 31.250 Goff 34,166 4445 13.01 109.33
EE Trimethoprim MRMhr 62.500 Gof 60.121 5.400 8.08 96.19
BE Trimethoprim MRMhr 125.000 Goff 118.977 18,758 1577 95.18
EE Trimethoprim MRMhr 250.000 Gof 259,145 37.713 14.35 103.66
IBEE Trimethoprim MRMhr 500.000 Gof 574.876 46.905 8.186 114,98
|14 Trimethoprim MRMhr 1000.000 Bof 1071.880 116.887 10.90 107.19
I T1s Trimethoprim MRMhr 2000.000 Gof 1997.298 349.799 17.51 99.86
Calibration for Carbamazepine MRMhr: y = 1291.55074 x + 172.38720 (r = 0.98498, r" = 0.97018) (weighting: 1/x*2)
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Row | Component Name | Actual Concentration | Num. Values | Mean | Standard Deviation | Percent CV | Average Accuracy across Replicates |
p 1 Carbamazepine MRMhr | 0.977 S5off 0.908 0.207 22.74 92.08
BE Carbamazepine MRMhr | 1,953 4oi6 2.265 0.279 12.31 115.95
BE Carbamazepine MRMhr | 3.906 S5of6 4030 0.351 8.72 10318
B Carbamazepine MRMhr | 7.813 Gofb 7.933 1.044 1317 101.53
BE Carbamazepine MRMhr | 15.625 Gofb 15.390 1.646 10.70 9849
B Carbamazepine MRMhr | 31.250 Gofb 29.914 5.046 16,87 9573
[ |7 Carbamazepine MRMhr | 62,500 Bofb 60.911 5.844 9.59 9746
BE Carbamazepine MRMhr | 125,000 Gofb 115,357 16.013 13.88 92.29
BE Carbamazepine MRMhr | 250,000 Bofb 236,197 56.044 23.73 94.48
IBED Carbamazepine MRMhr | 500,000 Gofb 563.319 114,698 20.36 112.66
BEE Carbamazepine MRMhr | 1000.000 Bofb 1033.763 133.659 1293 103.38
BEE Carbamazepine MRMhr | 2000.000 5of5 1917.210 117.152 6.11 95.86

Figure 3. Calibration curve and statistical results for quantitation of 2 representative small molecules with a weighting factor 1/x? using the Echo® MS+

system with the ZenoTOF 8600 system. Trimethoprim (top] and carbamazepine (bottom) showed good reproducibility, with LDR of up to 4.2 orders of

magnitude.



Conclusions

e Uptoan 8-fold improvement in LLOQ was observed across
13 small molecules on the Echo® MS+ system with
ZenoTOF 8600 system compared to the Echo® MS+ system
with ZenoTOF 7600 system.

e Enhanced sensitivity was achieved for small molecule
analysis in matrix on the Echo® MS+ system with ZenoTOF
8600 system, given the improvements in hardware
components.

e Highly reproducible quantitative performance was achieved
with %CV <25% across a wide range of concentrations.

e Linearity was achieved at concentrations ranging from
0.125 ng/mL to 2000 ng/mL with an r® >0.97, resulting in
an LDR of 4.2 orders of magnitude.

e Simplified data management using SCIEX OS software to
support acquisition and quantitation on the Echo® MS+
system with ZenoTOF 8600 system.
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