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A [Method Development]
d HPLC vs UPLC
0 Resolution of Metabolites

A [Metabolites and MIST]
0 MS Technology
o IMRM for metabolite detection and quantification

A [Worked Example]
0 MS Technology
o IMRM for metabolite detection and quantification
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0l n general, these met
Interest If they account for plasma
levels >10% of total systemic exposure to
drug related material, measured as area
under the curve (AUC) a

Guidance for Industry
Safety Testing of Drug = it ™

Center for Drug Evaluation and Research (CDER)

. s '
MetabOIItes Ph armaizﬂr;?glip[p::icu[ur.r,:r'



Waters

THE SCIENCE OF WHAT'S POSSIBLE."

[High Sensitivity LC/MS] [Ultra High Sensitivity LC/MS]
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MIST guidelines
A Metabolites with exposure over 10% of parent must be
identified, characterized and quantified in studies

Isobaric metabolites
A Failure to resolve may lead to overestimation of

met aboliteémay trigger MI ST guidelin
(ref: Leclerg et al, Chem. Res. Toxicol. 2009, 22, 280-293)

Thermally Labile Metabolites

A Conversion in source back to parent can lead to

overestimation of parent.

AMust resolve susceptible metabolite
oxides, sulphates)

Challenge: to resolve metabolites for quantitative analysis

while retaining productivity
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CHROMATOGRAPHY A

ELSEVIER Journal of Chromatography A, 928 (2001) 41-51

S 0 I u tl O n S www.elsevier.com/locate /chroma
0 Fast short column HPLC
ultra-fast chromatographic liquid chromatographic—tandem mass

0 Direct sample analysis with pectrometric analysia
|arge par“CleS Leslie A. Romanyshyn™, Philip R. Tiller

Diug Merabolism, Merck Research Laboratories, RY§0-D100, P.O. Box 2000, Rahway, NJ 07065, USA

6 O n I i n e S P E With O ut LC Received 19 February 2001; received in revised form 5 July 2001; accepted 11 July 2001

Ultra-short columns and ballistic gradients: considerations for

These all have issues with matrix resolution, metabolite co -
elution and ion suppression.

Available online at wwwisciencedirect.com

Sub 2um particle LC allows for
rapid analysis with improved —_—
reSO|Ut|0n and greater SenSItIVIty Orthogonal extraction/chromatography and UPLC, two powerful new

techniques for bioanalytical quantitation of desloratadine and
3-hydroxydesloratadine at 25 pg/mL

JOURNAL OF
sclENcE@nlnEcT' PHARMACEUTICAL
AND BIOMEDICAL
ANALYSIS

ELSEVIER Jownal of Phanmzceutical and Biomedieal Analy=is 40 (2006) 689-706

Tun X. Shen, Haiping Wang !, Samy Tadros, Roger N. Hayes*
Schering-Plough Research Institute, 2015 Galloping Hill Road, Kenilworth, NJ 070331300, USA

une 2003; accapted 16 hme 2003
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-=2-5 Om SunFireE C18
—-—3.5 Om SunFireE C18
—&— 1.8 um ACQUITY UPLC® HSS T3

—8— 1.7 ym ACQUITY UPLC® BEH C18

Why small particles?

Increased resolution with

> shorter columns
c
Q
L Flatter Van Deemter Curve
° at higher linear velocities,
= means less compromise
for faster runs
0 1 2 3 4 5 6 7 8 9 10 11 12
Linear Velocity [mm/s]
Flow rate
{mL/min)

1.0mmID 004 007 | 0.11 | 0.14 | 0.18 | 0.21 | 0.25 | 0.28 | 0.32 | 0.35 | 0.39 | 0.42
2immID 015 030 | 0.45 | 0.60 (| 0.75 | 0.90 | 1.05 | 1.20 | 1.35 | 1.50 | 1.65 | 1.80
4.6 mm ID 070 1.40 210 280 350 420 4.90 5.60 6.30 7.00 7.70 8.40

With larger particle size like 5um and 3.5um, the choice must be made between speed and
efficiency:

when the linear velocity increases,
the efficiency decreases,
hence the resolving power of the column decreases
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HPLC resolution of UPLC resolution of
Estradiol-3-Glucuronide and Estradiol-3-Glucuronide and
Estradiol-17-Glucuronide Estradiol-17-Glucuronide

Ref: Donegan M,BMS, www.cosmoscience.org/archive_2008.htm

Separation of metabolite

critical pairs is essential for accurate quantitation and is becoming more important in
order to satisfy regulatory expectations (MIST)
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Acid/MEOHPIlasma 10 UPLC

012610_RP044 1: MRM of 2 Channels ES+
- S/N:PtP=1.25 260.15 > 183.1 (Propranolol)
2.03e3
HPLC
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012610 _RP025 1: MRM of 2 Channels ES+
B SIN:PtP=7.27 260.15 > 183.1 (Propranolol)
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A [Confirmation of Metabolites]
o0 Acquiring spectra in time frame of UPLC peak

A [Detecting metabolites]
0 Using MRM approach to detect metabolites
0 IMRM method generator

A [Quantification of Metabolites]
0 Using RF factors
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A Detecting metabolites and confirming structure requires: -
0 Specificity for detection
0 Spectral data for confirmation
0 Chromatographic resolution of metabolites

A Options
o0 Accurate mass full scan LC/MS(MS)
0 Best full scan data sensitivity

0 Tandem Quadrupole LC/MS/MS
0 Best detection sensitivity

1 Imperial College 2010
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A MRM Detection
0 Optimal sensitivity
0 Needs method development

A Metabolite Confirmation
0 Full scan MS data required
0 MS Scan sensitivity critical
0 Ability to acquire scan data during MRM acquisition
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Ultra Sensitive MS
Detection
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Larger
sampling orifice
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Narrow lon Tunnel

Maximising signal

Minimising noise
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Compound name: Desmopressin (1)

Correlation coefficient: r = 0.999622, "2 = 0.999244

Calibration curve: 1.5469 * x + 0.000270265

Response type: Internal Std (Ref2), Area* (IS Conc. /IS Area)
Curve type: Linear, Origin: Exclude, Weighting: 1/x, Axis trans: None
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1.04
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RSD of peak areas < 5%

Plasma injection 2000
Plasma injection 1

Verapamil, 0.5pg/pL
spiked

into supernatant from
2:1 ACN:Plasma

STER[WAY protein precipitation.
Eas’ 10uL injections
ACQUITY BDH 2.1x 50

(O T S S S B e e e S T I I e e S e H S T A O e e o e B e e e Time
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95 1.00 105 110 115 120 125
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Information rich
gualitative supporting
data

((RADAR))
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100- 142
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Metabolites
100- 0.8 Full Scan of
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Information rich
gualitative supporting
data
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Continuous output of ions by cell
Most ions filtered out by MS2
Very inefficient
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lon accumulation

Mass selective ion ejection
Synchronised with scanning of MS2
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| ScanWave enhanced
Product ion spectrum
1 UPLCIMSIMS
SOfg Reserpme ScanWave enhanced
on column Product ion scanning
chromatogram 195 e e %5 st
< (m/Z 195) OsﬁM %IAJZ‘SQ}L g Az‘o“i;hk MA‘:,SA‘OL‘M 4!){; ‘ A)E;Lo ‘ deo "0 600 68b

A combination providing
1 R A | leading -edge
spectral MS/MS

sensitivity
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PIC SCAN:

MRM data is used as a specific
trigger for the acquisition of a
ScanWave enhanced product ion
spectrum.
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