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INTRODUCTION

Highlights
Multi-mode ionization: ESCi®
—  No need to physically change ionization sources for ESI/ APCI switching.
e Automated LC/MS/MS analytical protocol (from method develop-
ment fo report generation)
—  Automated MS and MSMS scans for optimization
—  Automated MRM MS acquisition method generation

Automated data acquisition
—  Automated quantification and report generation
e Application example presented for microsome-stability test in drug
discovery

ESCi Multi-mode lonization

e  “ESCi multi-mode ionization source” refers to a combi-
— nation ESI & APCI capability available on Waters

Background

LC/MS analysis typically utilizes atmospheric pressure ionization (API) as the ionization

source with two options:

Electrospray (ESI): favors polar compounds

Atmospheric pressure chemical ionization (APCI): favors non-polar compounds and relative °
small molecules.

The best ionization mode for any compound is determined by optimizing MS conditions in
both ESI and APCI.

Generally, about 80% compounds can be analyzed by ESI'.
APCl is the common alternative option for non=ESI compounds.
Traditionally, to change between ESI and APCI

Analysts need to physically change the ionization source
All'ion source parameters need to be re-optimized

This results in lost analysis time and reduces analytical throughput significantly'.

Challenges for ESCi Applied to

Drug Discovery

MS OPTIMIZATION

RESULTS AND DISCUSSION

QuanOptimize in Masslynx ™

®  QuanOptimize is a Masslynx optional application package. It enables a complete auto-
matic MS quantification process.

Once the LC conditions for the target analytes were determined, only one analyte needs
to be infused into the mass spectrometer (T with the LC mobile phase at the operating LC
flow rate) to optimize the tune page parameters (everything except the cone voltages for
parent ions and collision energies for daughter ions).

®  QuanOptimize can be set up with all necessary methods and sample lists specified, the
LC/MS/MS run can be initiated. QuanOptimize will then perform the following tasks:

—  Perform MS scan and Daughter scan to obtain MS data acquisition conditions for each
analyte by injecting individual standard solutions.

—  Create MS acquisition method based on the optimization injections

MS Scan in 4 lonization Modes in
a Single Injection

Ibuprofen, Extracted MS Chromatograms at m/z 205

QuanOptimize Method Set Up
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—  Acquire quantification data for sample analysis

Create MS quantification method for post run processing

—  Complete post run quantification and generate report in Quanlynx browser

Daughter Scan with the
Optimized lonization Mode

During a QuanOptimize run, two sets of samples are

®  The application of ESCi places significant demands on data acquisition of the mass spectrome-
ter. This is specifically true for MS and MSMS scan experiments during the optimization
stage.

®  However, the actual requirements for any experiment are dependent on the fitness of purpose.
“All factors bearing on any analysis must be consistent with the overall purpose of the task”®.

®  For ESCi MS and MSMS scan experiments, the purpose was to choose the optimum ionization
mode as well as the optimum MRM parameters. This type of experiment is typically qualita-
tive. Even though it is always better to obtain more data point across the peak, for qualitative
work, a few data points across the peak should be sufficient for the purpose. As shown in the
sample MS and daughter ion scan spectra, we were able to obtain spectra with sufficient
quality to allow optimization to be completed automatically.

QuanOptimize ESCi Application for in-vitro Microsome Stability Test

®  For ESCi MRM experiments, the number of data points obtained varied depending on the
number of channels to be monitored in a single injection. Less data points were obtained
when more MRM channels were to be monitored, especially when ionization mode switching
is required during a single injection.

®  Mixture analysis can be useful for cassette dosing experiments. In drug discovery, the
analytical requirement may be semi-quantitative estimation of the ADME properties. This is
less demanding in figure of merit allowing more compounds to be analyzed simultaneously.
Even with mixture and 4 mode simultaneous switching, Quattro Premier still has the capability

for mixture analysis®.

®  For the microsomal stability test, there is no need for multi-analyte analysis. A typical
experiment is carried out for a single unknown compound per well. Therefore, the need is
simply to analyze a single compound per injection. With the ESCi capability, compounds in
a 96 well plate can be analyzed in a single analytical batch with both ESI and APCI.

Example MRM MS Acquisition Methods
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Name
Alprazolam
Amoxicillin
Astemizole
Atenolol
Bifonazole
Bupivacaine
Cephalexin
Chlorampehnicol
Chlorpromazine
10 Chlorzoxazone
1 Cimetidine

12 Clozapine

13 Debrisoquine Sulfate

14 Desipramine
15 Dexamethasone
16 Diclofenac Sodium

17 Diltiazem

18 Diphenhydramine

19 Ibuprofen
20 Imipramine
21 Isoxicam

22 Ketamine
23 Labetalol

24 Lorcainide
25 Miconazole
26 Midazolam
27 Norfloxacin
28 Nortriptyline
29 Ofloxacin
30 Piroxicam
31 Prednisone
32 Probenecid
33 Promethazine
34 Propranolol
35 Quinidine

36 Sufamethoxazole
37 Tenidap
38 tenoxicam

39 Terbutaline
40 Terfenadine
41 Thiamphenicol
42 Thymidine

43 Tolbutamide

44 Triflupromazine
45 Wafarin
46 Zolpidem

308
365
458
266
310
288
347
323
318
169
252
326
175
266
392
318
414
255
206
280
335
237
328
370
416
325
319
263
361
331
358
285
284
259
324
253
320
337
225
471
356
242
270
352
308
306

Mode

ESP+
APcl+
ESP+
ESP+
ESP+
ESP+
ESP+
APcl-
ESP+
ESP-
ESP+
ESP+
ESP+
ESP+
ESP-
ESP+
ESP+
APcl+
ESP-
ESP+
ESP-
ESP+
ESP-
ESP+
ESP+
ESP+
ESP+
ESP+
ESP+
ESP+
ESP+
ESP-
APcl+
ESP+
ESP+
ESP+
APCI-
ESP-
ESP+
ESP+
ESP-
ESP-
ESP+
ESP+
ESP-
ESP+

Microsome Stability Test Results

MW %Remaining

37.06
90.32
8.24
91.95
1.83
0.03
66.93
53.02
0.52
110.42
83.66
0.53
118.58
16.08
29.85
14.09
3.10
9.01
86.89
0.22
68.39
0.39
0.57
0.06
9.74
0.53
105.41
2.60
96.81
72.96
76.23
53.39
0.13
0.79
226
87.67
46.52
74.44
98.45
8.73
65.95
66.98
97.26
2.01
63.86
46.52

(] %Remaining = (Peak Area T,o/Peak Area Ty)x100
®  [n-Vitro Metabolite Halfife = (In2 x Incubation Time)/In(%Remaining/100)

Metabolic Halfife (min.)

10
>30

4
>30

3

1

26

16

2
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