Abstract 137
Clinical Sample Treatment, Absolute Matrix Effects and Chromatography: A Look at the Impact
on Bioanalytical Results

Ryan W. Lutz Cynthia M. Chavez-Eng, Marvin L. Constanzer anid E Woolf,
Merck Research Laboratories, West Point, PA

Objectives. Compound, investigated for treatment of Type 2 Diabetesyiregl sample treatment with
phosphoric acid to stabilize a potential glucurendetabolite observed in animal species. During
sample analysis for the first clinical trials, temple treatment procedure and analytical protoeetied
to be modified to minimize variable response dusample pH and absolute matrix effedi$ethods:
Analyte and stable labeled internal standard wsskaied from acidified human plasma via liquid-laju
extraction. Samples were quantified by HPLC-MS/i$hg electrospray ionization under negative
polarity. Initial chromatographic conditions utidid a C18 column with a polar embedded phase.
Clinical sample analysis results using this metteetaled a highly variable internal standard respon
Results: Clinical protocol procedure was modified to enstoasistent treatment of plasma samples, as
recovery was highly dependent on sample pH. Thé/acal protocol was modified to minimize the
absolute matrix effect by utilizing the atmosphegmiessure chemical ionization source and by changin
the chromatographic conditions such that absolagixneffect was minimizedl mplications: Potential
issues with validated bioanalytical methods oftemdt take form until the first in man and subsetue
clinical studies. It is important to consideradpects of bioanalysis, including sample treatrattite
clinic, in order to isolate and solve these issu@sllection procedure, ionization source, and
chromatography were all necessary points of ingagtn in order to minimize variable response.

Abstract 138
Internal Standard Response Variation during Incurred Sample Analysisby LC-MSMS: How
Much IsToo Much?

Aimin Tan, Adrien Musuku, and Robert Massé, Anapharm, Ste-Qoébec, Canada

Objectives: Internal standard (IS) responses can directly ahile accuracy of reported concentrations
in bioanalysis as most methods are based on afilygsponse ratios for quantitation. Due to the
complexity of incurred sample matrices, variabledSponse is quite common upon applying a validated
method to the analysis of incurred samples. But hmgh variation in IS response is acceptable?
Methods: Firstly, different real cases of IS response vans observed during the analysis of incurred
samples were investigated for root-causes. Thenntpact of these variations on the accuracy of
reported concentrations was evaluaiebults. Twelve cases were investigated, such as erratdiiian

of IS, random and sharp drop in IS response, gfatheaease/increase of IS response, high/low IS
response for incurred samples only, less IS regpeasation observed but accuracy was affected,
randomly scattered low IS responses for incurr@apéas only and not repeated during re-analysis,
deuterated IS not following the analyte and reitijgcresults not matching those of 1st injection.
Implications: IS response variation could be caused by mangreifit factors and therefore, each case
should be dealt individually. Neither no criterianall nor a set cut-off criterion is appropridtieally,

the difference in IS response between an incuiathte and calibration standards and quality cositrol
should be evaluated first to determine whetherai$ & random occurrence or there were patterns/trend
Accordingly, the identified samples could be regpedl or the results could be accepted with an
investigation to demonstrate that the accuracyneasffected.



Abstract 139
Identifying And Over coming Bioanalytical Challenges Associated With Chlorine-Containing
Dehydrogenation M etabalites.

Michael T. Furlong Chad E. Wujcikand Yi Sd; *Pharmacokinetics Dynamics and Metabolism, Pfizer
Global Research and Development, Groton ®mnsanto Corporation, St. Louis, MO

Objectives: Assess strategies to minimize quantitative ieterice of co-eluting dehydrogenation meta-
bolites during the bioanalysis of chlorinated smadlleculesM ethods: LC-MS/MS experiments were
conducted using Shimadzu pumps and a CTC AnaliicS PAL autosampler, coupled to an Applied
Biosystems API 4000 tandem quadrupole mass speeteoraquipped with a Turbolonspray™ source.
Reverse phase chromatography was performed on &3AC18 column. Plasma samples were extract-
ed by acetonitrile precipitatioResults: During LC-ESI-MS/MS analysis of plasma samples frnat
exploratory toxicology study two unexpected interfg peaks were observed to nearly co-elute wigh th
chlorine-containing analyte. Q1 precursor ion saretudy samples indicated that these peaks cwdai
putative [M-2] (loss of 2 Dalton) metabolites. Stgoapparent isotopic contributions at [M+2] weré¢eab

in both cases, suggesting that the putative mataboktained the chlorine atom of the parent camgo
The potential isotope-related impact of these nadit@ls on quantification of the parent compound was
assessed. Several alternate precursor ion andgtrioducombinations were evaluated and shown to
minimize the quantitative impact of the interferimgtabolites without having to rely on their chrama
graphic resolution from the parent compoundplications: These results indicate that when quantifying
chlorine- or bromine-containing small moleculegtirim vivo samples oin vitro metabolic incubations,

1) efforts to detect potential dehydrogenation imelites should be undertaken, and 2) if such meta-
bolites are detected, the judicious choice of aftexr multiple-reaction monitoring (MRM) transitiooan
limit their impact on quantification of the paranblecule without the need for robust chromatographi
resolution.

Abstract 140
Quantitative Interference by Cysteine and N-Acetylcysteine Conjugates Duringthe LC-MSM S
Bioanalysis of an Electrophilic Small Molecule

Michael T. FurlongJason Barricklow and Tim F. Ryder; Pharmacokiaseflynamics and Metabolism,
Pfizer Global Research and Development, Groton CT

Objectives: Identify interfering metabolites discovered durliganalysis of a small molecule in human
urine samples, assess their quantitative impadtdamelop strategies to minimize the interference.

M ethods: Quantitative LC-MS/MS experiments were conduaisithg Shimadzu pumps and a CTC
Analytics autosampler, coupled to an Applied Bitsgss AP14000 triple quadrupole mass spectrometer
equipped with a heated nebulizer probe or a Turggmy™ probe. Metabolite identification experi-
ments were carried out on both Orbitrap and TS@sys (Thermo). Reverse phase chromatography was
performed on Phenomenex Onyx C18 columns.Urine lemmygere extracted by acetonitrile precipitation.
Results: During LC-APCI-MS/MS analysis of a small molecireurine samples from a human pharma-
cokinetic study, an unexpected interfering peak al@erved to nearly co-elute with the analyte.
Chromatographic separation revealed the presenaeledst 3 metabolites, which were identifiedvas t
diastereomeric cysteine conjugates of the anahgeyell as their N-acetylated (mercapturic acid)
derivatives. Quantitative comparison using thgingl chromatographic method and the improved
separation method indicated that the original neg:thdstantially over-estimated the analyte
concentration in many study samples. The quaivitalver-estimation in the original method was show
to be due to in source fragmentation of the mettdsolo the analytd mplications: These results 1)
demonstrate the potential for compromised quaatific of electrophilic small molecules in biolodica
matrices due to co-eluting thiol metabolites, 2)enscore the need to carefully evaluate LC-MS/MS
methods for electrophilic small molecules to enghed they are not susceptible to such interference
during quantification ofn vivo samples.



Abstract 141
Development and Validation of aLC-M M SMethod for the Determination of Salmeterol in
Human Plasma

John P. AllansonEnric Bertran, Stephen D. Clarke, Irene Mordlérry A.G. Noctor, Helen Young,
Unilabs York Bioanalytical Solutions, York, UK

Objective: Salmeterol is a long-actirig-adrenergic receptor agonist drug that is currgobscribed for
the treatment of asthma and chronic obstructivenpohry disease. Published methods for the
determination of salmeterol are not sufficientipsiéve to measure levels typically present atléber
phases of elimination. A more sensitive methodolimit of quantitation 1 pg/mL) was therefore
developed.Methods: A solid phase extraction (SPE) method was deeeldpr the extraction of
salmeterol from plasma samples (250pL). The meémoployed a polymeric mixed-mode cation
exchange medium. Salmeteralwas used as internal standard. HPLC separatisragkieved an ODS
silica column using a mobile phase gradient conmgia formic acid - methanol mixture, deliverechat
flow rate of 400 pL/minute. Tandem mass spectramdetection was performed using an MDS Sciex
API 5000 instrument using a Turbo lonSpray intezfgmositive ion mode)Results: The method was
validated over a range of 1 to 200 pg/mL. Intarjpuecision was9.5% while bias ranged from -2.5% to
8.0%. The method was determined to be specifid#®@determination of salmeterol and free from ratr
effects investigated in six different individuabpma samples and in lipaemic and haemolysed plasma.
The method does not suffer from interference fraradministered fluticasone propionatenplications:
A sensitive, accurate and robust method for therdehation of salmeterol in human plasma was
developed, validated and successfully appliedrferquantitation of salmeterol in clinical samples.

Abstract 142
Process Optimization of Bioanalytical Support for Merck Development Compounds; L everaging
One Analytical Assay to Generate Data for Multiple Analytes and Multiple Matrices.

Ashley N. MartucciMichelle Groff, Cynthia Miller-Stein, Departmeot Drug Metabolism and
Pharmacokinetics, Merck Research Laboratories, WReisit, PA

Objective: A semi-automated liquid-liquid extraction methodsxdeveloped and validated to quantitate a
Merck compound (Compound A) in human plasma to stggharmacokinetic studies. This assay was
then applied to determine levels of drug in humadneuand levels of metabolite in human plasma with
minimal additional development or validation effoM ethod: The analytical method was automated to
extract 300 pL of plasma samples with 0.8 mL e#ledtate in a 96-well plate. Ethyl acetate was
evaporated and samples were reconstituted wittD0vil50f 45:55 methanol:water. Compound A and

it's hydroxylated metabolite were separated bynsmaphase HPLC isocratically with a mobile phdse o
55:45 methanol:0.1% formic acid. Tandem mass sp@etry in Multiple Reaction Monitoring mode

with a turbo ionspray interface in positive ion reoslas used for detection. Compound A had a dynamic
range of 0.2-200 nM. Metabolite ranged from 1-1808Q Control urine and urine samples were diluted
100 fold with control plasma and analyzed usinguhledated plasma assafResults: For the metabolite,
three standard curves were extracted and analyré@day precision varied from 3.23%-7.00% and
accuracy ranged from 94.64%-107.14%. Recovery ¢dinndite in plasma was 94.15%. For the urine
assay, replicate QC's (n=5) were analyzed. Poecisas 1.54%, accuracy ranged from 96.98%-100.68%,
and recovery was 98% mplication: By leveraging one analytical assay across vanoaisices and
analytes, method development time and resources sesed. The data generated was then used to
determine the necessity of further developing nadtband urine assays.



Abstract 143
A Sensitive LC-MS/MSMethod for the Quantitation of Fluticasone Propionatein Human Plasma

John P. Allanson, Enric Bertran, Stephen D. Claideme Morelli Terry A.G. Noctor, Karen Tennant,
Unilabs York Bioanalytical Solutions, York, UK

Objective: Fluticasone propionate (FP) is a potent, synthatiticosteroid used to treat asthma and
allergic rhinitis. Literature methods for FP impina have lower limits of quantitation which areeof

too high (20 - 50 pg/mL) to allow quantitation d? fh plasma more than a few hours after administrat
The objective of this work was therefore to devedop validate a sensitive LC-MS/MS method for the
determination of FP in human plasma, with a lowaitlof quantitation of 3 pg/mLMethods: A solid
phase extraction (SPE) method utilising;g@odified silica sorbent was developed (sample 5{&

pL). FP-d was used as an internal standard. HPLC: OD&sititumn; mobile phase gradient
comprising ammonium formate (25 mM, pH 5) - metHaB00 puL/minute. Tandem mass spectrometry:
MDS Sciex API 5000 instrument, TurbolonSpray (gesiion mode).Results: The method was
validated over a range of 3 to 200 pg/mL. Interpuecision was10.0% while bias ranged between -
1.0% to 15.0%. The method was demonstrated to d@fgpfor the determination of FP, free from
matrix-related modification of ionisation effectssestigated in six different individual plasma sdesp

and to be unaffected by lipaemia and haemolyisigplications: A sensitive, accurate and robust method
for the determination of FP in human plasma overréimge 3 - 200 pg/mL was developed, validated and
successfully applied to the quantitation of FPlinical samples. The method is suitable for thiedion

of FP in samples at least 24 hours after an inhdbse of 100 pg.

Abstract 144
Development and Validation of an LC-M S M SMethod for the Quantitation of Anastrozolein
Human Plasma (K,EDTA)

Ted J. VanNoorl Heather M. Dotzau&rTimothy J. SchucharijtNicole Hudsoh Patricia A. Hansen
Michael J. Herrera Sandra M. Sinfs Steven J. Web&r'Eurofins AvTech Laboratories, Inc., Portage,
MI, *Meditrina Pharmaceuticals, Inc., Ann Arbor, Ml

Objective: The objective for this project was to develop matidate a method for quantitation of
anastrozole in human plasmMethod: Anastrozole and an internal standard (letrozalee extracted
from 100 pL of human plasma using 1.0 ml of metbyt-butyl ether. Following a flash freeze in a dry
ice-alcohol slurry, the organic layer was pourdd e second tube and evaporated. Samples were
reconstituted in 1.0 mL of water:acetonitrile, A:8:v and 10 pL of each sample was injected onto a
LC-MS system. The analytes were eluted from a VE&gmmetry C18 column (3.5 um, 2.1 x 50 mm)
with a mobile phase of 0.1 % glacial acetic acidvater:acetonitrile, 68:32, v:v, followed by a ol
wash of 0.1 % glacial acetic acid in water:acetdajt20:80, v:v between each injection. Detectivas
performed using an Applied Biosystems API 4000 gigilectrospray ionization in the positive ion mode.
Results: The method was validated over the range of 2.@D@ng/mL. Inter-batch accuracy (%RE) for
quality control samples of anastrozole ranged foim 4%, while inter-batch precision (%RSD) ranged
from 6 to 8%. Acceptable accuracy and precision stasvn at the LLOQ level. Specificity was shown in
six lots of plasma by infusion experiments andsappression experiments. Short-term stability in
plasma at ambient conditions and following threefe-thaw cycles was also sho@onclusion: A
sensitive, accurate, and reproducible method weaslolged and validated for the analysis of anasteozo
in human plasma and was applied to clinical saraphdysis.



Abstract 145
Analysis of Drug Metabolitesin Biological Fluids using Mixed-M ode Solid Phase Extraction and
UltraPerformance Liquid Chromatography-Tandem M ass Spectr ometry

Zhe Yin, Kenneth J. Fountain, Erin E. Chambers] PaRainville, Diane M. Diehl
Waters Corporation, Milford, MA, USA

Objective: The development of a bioanalytical method for thedmnination of morphine and
compounds.Methods: A method using mixed-mode solid phase extractrah@itra Performance liquid
chromatography-tandem mass spectrometry was deactfop the analysis of morphine, morphirf&-3
glucuronide, morphinefglucuronide, 6-acetylmorphine, morphine N-oxided 40-hydroxymorphine
in porcine plasma. All six compounds, along withifdeuterated internal standards, were
simultaneously extracted using mixed-mode strotigr@xchange SPE in a 96-well pElution plate
format. Due to analyte instability, a neutralizemvent was used during the elution step to mipémi
degradation of 6-acetylmorphine. Separation wafopeed on a 2.1 x 100 mm, 1.8 umColumn
designed for retention of extremely polar compowmag a formic acid and methanol gradient.
Analytes were detected by positive electrosprajzaiion in multiple reaction monitoring mod&esults:
Recovery was 77-120 % depending on the analyteird@dday variability was less than 6 %. Linegarit
was determined in porcine plasma by spiking théytemprior to SPE. Correlation coefficients were
0.998, and % deviation from the actual concentnatiwas less than 15 %. The lower limit of
guantitation for all compounds was between 0.1@828 ng/mL. Implications: A method was
developed to simultaneously extract and preserafytnstructural integrity during sample prepanatio
and subsequent quantification of parent drug asdaated polar compounds.

Abstract 146
Dextromethor phan M etabolism by Human and Rat Liver Microsomes by UPLC QTOF Accurate
Mass M S/M Swith I sotopically-L abeled Parent and M etabolite Standar ds.

Mark J. HorriganJoanna E. Barbara, Paul Toren and Andrew PankjnéenoTech, LLC, Lenexa,
Kansas

Objectives: To investigate then vitro metabolism of dextromethorphan by human andvat li
microsomes by UPLC QTOF MS/MS analysis with andhaiitt stable-isotope labels for comprehensive
metabolite structural elucidatiom ethods. Dextromethorphan and major metabolites, native and
deuterated, were incubated with UDPGA- and NADPHified liver microsomes from human and rat.
Samples were analyzed by UPLC and tandem accuess spectrometry with electrospray ionization.
Metabolite profiling and characterization for altubated compounds were performRdsults: In

addition to the expected major metabolites, sewarakpected hydroxylation metabolites of
dextromethorphan were detected. Comprehensive @agtion pathways for dextromethorphan and
metabolites were determined from accurate massagatasired for the native and stable isotope-labeled
compounds. Comparison of fragmentation data acdfinethe native and labeled compounds facilitated
enhanced structural elucidation of the metabolli@glications. Dextromethorphan is of interest as both
a widely available over-the-counter drug and aBRA-approvedn vivo andin vitro probe substrate for
the polymorphically-expressed cytochrome P450 eez@¥iP2D6. Profiling of its major metabolites has
been previously published, but metabolite strut¢teltecidation has been limited by unusual MS
fragmentation behavior. Incubation of a mixturestable isotope-labeled and unlabeled drug for
metabolite profiling has been widely reported farigus test compounds, but separate incubation of
native and labeled drug and metabolite standandgtisurrently used to improve metabolite strudtura
elucidation. This study illustrates the value wéls an approach.



Abstract 147
High Throughput Screening GSH Adducts Using Hybrid Linear lon Trap Systems Coupling with
Fast chromatography at Clinically Relevant Dose Concentration

Elliott Jones, Claire Bramwell-German, Hesham GhabaHua-fen Liu and Tanya Gambhpplied
Biosystems/MDS Analytical Technologies, Concordn&ia.

Objective: The detection of reactive metabolites such as GRidiets has become a common practice in
early drug toxicity screening. In order to detatpotential GSH adducts, two or more injectiorerav
often used. Higher substrate concentrations (10MsPwhich may be higher than clinical relevant
concentration and complex sample preparation witea aeeded in order to achieve the sensitivity
desired. This paper investigates combining LC/MS/Aé¢an modes on a hybrid linear ion trap for high
throughput (HT) screening of GSH adducts at clilya@levant concentrations in a single injection.
Methods. UPLC-like conditions with an acquisition time of®d10 minutes. Two MS information
dependent acquisition (IDA) methods were exploréde first combines neutral loss (+129, +307) and
precursor ion (-272) scan modes for survey scahg second method uses the characteristic
fragmentation pattern of GSH to build predictive MROMRM) transitions. Both methods make use of
fast polarity switching between scan modBesults. Trazadone was used as a model compound to
investigate GSH formation at 2 and 20 pM in huntaer Imicrosomes. The two MS approaches were
able to detect GSH conjugates at trace levelsamsilysobserved using standard LCMS workflows. The
pPMRM approach proved to be more sensitive, buesadin the ability to predict the biotransformation.
Implications: A sensitive HT method for complete GSH detectiod stnuctural confirmation at
clinically relevant concentrations ensure beitterivo prediction.

Abstract 148
Development and Validation of a Simple, Cost Effective LC-M SYM SMethod for the Quantification
of Mevalonic Acid (a Biomarker for Cholester ol Synthesis) in Human Urine.

Noel D.PremkumarHong Li, Jeffrey P. Brendler, Amy L. Mize, AlahaEppinger, Hui Wu, Analytical
Bio-Chemistry Laboratories, Inc.

Objective: To develop a simple, cost effective LC-MS/MS noetlfior the quantification of Mevalonic
acid (MVA) in human urine Methods: A liquid/liquid extraction technique was develdpgsing tert-
butyl methyl ether (TBME). The calibration curvaswprepared in water due to endogenous MVA
present in urine. The linear range was 10.0 — 26@0L. Mevalonolactone-1,2C, was used for the
internal standard. Mevalonic acid lactone wasepikito human urine at three concentrations fotityua
control samples. Samples were acidified to corameytMVA present to lactone form, and allowed to si
for one hour at room temperature. TBME was adtteisamples were vortexed and centrifuged. The
organic layer was collected and dried under nitnadpen reconstituted using a basic solution to ednv
the lactone into the acid form for analysis. Safian was achieved on a Varian Monochrome C18
column (100 x 4.6, 5um) at a 0.700 mL/min flow gsigradient. Analysis was done on an AB Sciex
4000 mass spectrometer using Turbolon spray. DBetewas by negative ion mode with multiple
reaction monitoring.Results: The method was linear 1/x with correlation coeéius >0.9900. Intra-
run mean accuracies ranged from 93-107% over Haearate days, with inter-run accuracies from 95—
104%. Precision ranged from 1.0-3.1 %Qvhplications: MVA is an important biomarker of
cholesterol and bile acid synthesis. This validatethod is simple, cost effective, robust and atgge,
thus making it an attractivaeethod for evaluating changes of the rateshofesterol synthesis post
cholesterol lowering treatments.



Abstract 149
Strategiesto Increase the Throughput of Drug Quantitation in Tissuesfor Discovery Support

Robert PappRia Seliniotakis, Kevin P. Bateman, and LairdTAimble, Merck Frosst, Montreal, Quebec,
Canada.

Objectives:  The goal of this work was texplore streamlined approaches to 1) homogenizrakev
rodent tissue types such as lung, skin, tracheachi, liver, kidney, brain, harderian glands aipd 2
evaluate the success rate of a plasma standare asrsurrogate matrix for quantitating tissue devgls.
Methods: Several commercial tissue homogenization devicee eealuated for their ease of use, speed
and ability to effectively homogenize tissues. Dewuypes included bead beating, polytron and
ultrasonic systems. Tissue homogenates from likigney and lung were analyzed using standards
prepared in a tissue matrix as well as standaejsaped with a plasma matrix supplemented with otsitr
spiked into pooled tissue extracts. UHPLC-MS/MS$waed for all quantitatiorResults: The

Fastprep” tissue homogenization system showed superioriefifiy at homogenizing the most difficult
tissues such as skin, trachea and bronchi. Thedgiexer" in a 96well format showed the highest
throughput and best possibility for automation %88f the compounds tested could be quantitated avith
plasma standard curve with less than 30% deviditam the tissue curve results. The use of controls
spiked in pooled tissue extracts did not providditeahal benefit. Implications. Increased throughput
and versatility is achieved by using the Fastpfemd Genogrindé! tissue homogenization systems. A
reduction in use of laboratory and animal resouveas demonstrated by using a plasma calibratiovecur
as a surrogate for tissues.

Abstract 150
Quantitation of Abbott-Compound In Biological MatricesBy MALDI/MS/MS As Compared To
LC/MSMS.

Azza M. WagdyAbbott LaboratoriesPatrick Pribil, MDS Analytical Technologig3oseph C. Kim,
Abbott LaboratoriesHuaigin X Wu,Abbott Laboratories ,and Tawakol A. EI-Shourbagjigbott
Laboratories.

Objectives: A MALDI-MS/MS method has been developed for thamfitation of Abbott-Compound, a
small drug molecule. An investigation was condddb evaluate MALDI FlashQuant as compared to a
validated LC/MS method for the analysis of biolajisamples.Methods. Abbott-Compound and its (d-
IS) in rat and human plasma were extracted using€bLLE with 1/1 ethyl acetate/hexane. For
MALDI, the dried extracts were dissolved into |90 a-cyano-hydroxycinnamic acid matrix, (6 mg/mL in
60% acetonitrile/40% water/0.1% TFAullsample was deposited in triplicate onto MALDI 384te,
analyzed at 1.5 mm/sec. Optimized MRM method witbris was used for both techniques. The rat (AP)
and human (HP) plasma STDs ranged from 0.025 ®@0nL and 0.116 to 25.8 ng/mL respectively.
Matrix Effect (MEQCSs) (21 ng/mL) in HP were assebsesix lots. Results: For AP, mean bias: LLOQ
2.8% with CV 11.1%, QCs between —0.4% and 6.4%CGWwa 11.0%. 80% of analyzed rat study
samples by MALDI matched the values by LC/MS wiitiedlence of +/- 20% and C¥ 16.8%. For HP,
mean bias: LLOQ -10.4% and 17.7% CV, QCs betwee2%&nd 1.73% with C¥ 36.9%. MEQCs
spots, mean %bias between -1.16% and 1.14% ofitétr CVs< 3.4%. The MALDI run time was 22
minutes for 288 spots, and LC/MS was ~ six hour®@®samplesImplications: MALDI was 20X

faster than LC/MS acquisition time and assay repedulity, with acceptable accuracy and precision,
was in the range of 21 to 2000 ng/mL.



Abstract 151
Validation of a Chiral LC-M M S Assay for R- and SWarfarin in Human Plasmato Support
Drug-Drug Interaction Studies

Abram BrubakerLy Tran, Bernard Ntsikoussalabongui, Jacqueliiigni€r, and Dhruba Bhattarai, MPI
Research, Mattawan, MI.

Objective: Warfarin is used extensively as an oral anticaagfuior the prevention and treatment of
thromboembolic disease. Results from a study phét in 2006 reveal that 14.7% of patients who
participated in the study experienced a hemorrieagat within one week after beginning warfarin
therapy. It has been well documented that thegeraéd events typically are the result of a
pharmacokinetic interaction between a concomitamg dnd warfarin involving inhibition of cytochrome
P450 2C9. The FDA requires that new potential slimgst be evaluated for potential drug metabolism
and interactions with warfarin. A bioanalytical tmed was needed to separate concomitant drugs from
wafarin to minimize them as potential interefenicethe detection of warfarin extracted from plasma.
Method: The chiral LC-MS/MS assay was validated using adbiotic V™ analytical column. Wafarin
was extracted from plasma using a MCX 96-well ptateap basic amine drugs on the extraction bed
while eluting warfaarin from the neutral phageesults: A full validation of the chiral LC-MS/MS assay
for R- and S-warfarin in the concentration rangebab 2500 ng/mL was carried out successfully.
Implications: Having a bioanalytical method which separatesdadsigs from warfarin during the
plasma sample extraction reduces the risk of tasgs as being potential interferences. In tunis, t
greatly increases the ruggedness of the method.

Abstract 152
Validation of a Chiral LC-M SM S Assay for R(+)- and S(-)-Bupivacainein Human Plasmato
Support Bioequivalency Studies.

Jacqueline D. Killmer, Dhruba B. Bhattarai, Troy¥er, Bernard Ntsikoussalabongui, and Abram N.
Brubaker MPI Research, Mattawan, Ml

Objective: The first objective was to validate a robust aaquid chiral bioanalytical assay for clinical
bioequivalency studies of bupivacaine using low@amolumes. The second objective was to probe the
mechanisms of chromatographic chiral recognitibtethod: The chiral bioanalytical assay was
validated using supported liquid extraction and BMIS/MS. The Chirobiotic-V™ column was
selected for method development studies due twrdtzd chiral recognition mechanisniResults: A full
validation of the chiral bioanalytical method foetanalysis of bupivacaine enantiomers within 14 imi
the range of 1-1000 ng/mL using a sample volunmelgiiL human plasma was completed successfully.
The affects of flow rate, organic strength, bueength, and pH on chiral recognition were evaddor
optimization of enantiomeric resolution. Baseliasolution of 3.1 was achieved. The affect ofdligl
chain length of the analyte was also evaluatedyus$ia series N-(2,6-dimethylphenyl)-2-
piperidinecarboxamide mepivacaine, ropivacaine,lamdvacaine.lmplications: Bupivacaine is used
extensively in the clinic as a local anestheticyadlocker, and for epidural and intrathecal

anesthesia. The cardiotoxic effects of local dregits are well documented and it was demonstthtad
bupivacaine’s toxicity is due to the R(+) enantiomEuture clinical bioequivalency studies will teéep
robust chiral assays such as that developed amdhied by MPI research. The low volume and fast ru
time of this chiral assay coupled with a thorouglderstanding of the mechanisms of chiral recogmitio
yield a method ideal for such studies.



Abstract 153
Identification of thein vitro Glucuronidation and Sulfation Pathways of ARQ 501 (B-lapachone)
Using Human UDP-Glucuronyltransferases and Sulfotransfer ases.

Karen R Bresciandlerence Hall, Ronald E Savage, Robin S GoldsfeiQule Inc.,
Woburn, MA.

Objective: ARQ 501 B-lapachone) is an investigational compound forttbatment of advanced solid
tumors. Than vivo metabolism of ARQ 501 observed in humans, andialkoaman hepatocytes, is
primarily conjugation followed by biliary excretiornThe identification of the specific UDP-
glucuronyltransferase (UGT) and sulfotransferasdl (§ forms responsible for conjugative
biotransformation of ARQ 501 is currently being Expd.M ethods: Thein vitro assays are conducted
using a variety of commercially available enzynidse assays are also conducted in the presence and
absence of potential activating compounds and eagymdetermine what role, if any, they have in the
metabolism of ARQ 501Results: Our goal is to identify the specific isoformsWET's and SULT'’s
responsible for biotransformation of ARQ 501. Saisdare currently ongoing, but preliminary data
suggests that one or more co-factors not normatjyired to initiate glucuronidatian vitro may be
necessary in the case of ARQ 5hhplications: Identifying the specific enzymes which metabolize
ARQ 501, and potentially any additional co-factore€omponents required, will allow an understanding
of the pathways involved in its metabolism and eletion. Additionally, it may shed light on the
metabolism of other compounds that share the stmnetigral motif.

Abstract 154
Utilizing Fast LC-M S/M Sfor High-Throughput Bioanalytical AnalysisIn GLP Environment

Katty X. Wan Jacob D. Sadik, Jill E. Polzin and Matthew J.sRie Abbott Laboratories, Abbott Park, IL

Objectives: Fast LC has recently gained a lot of popularitydgucing the LC/MS/MS cycle time during
bioanalysis. One risk associated with fast LQeslbss of resolving power under high flow ratevor
columns designed to achieve fast separation witb@uipromising resolution were used for 4
development compounds in 7 validations. The sgcapd challenges of using both the superficially
porous column (also called as fused core silicarna) and the small particle column (2.5 um) in GLP
environment will be presentedM ethods. All the validations were performed on an API 4008s3
spectrometer. A Shimadzu SIL HT autosampler wasd uwdth a Shimadzu 10ADvp HPLC. The run
time was less than a minute with a total LC cyuteetof less than ~1.5 minutes for all methods. All
validated methods were used to support GLP toxesuat clinical studies. ISR (Incurred Sample
Reproducibility) was performed for all the studéemlyzed with fast LC-MS/MS methodResults:

Both the superficially porous and the small pagtioblumn provided satisfactory validation resuitd a
acceptable ISR results. However, the superfic@dlisous column (Halo C18) is more robust companed t
the small particle column (Phenomenex Max-RP).irA@rfering conjugated metabolite peak was
observed during GLP tox sample analysis. A madiia of mobile phase had to be made to resolve the
two peaks for accurate integration. Therefordsrassociated with running fast LC should be takem
account when evaluating methods to be used folatglistudies.



Abstract 155
A UHPLC-MSMSMethod for the Quantitation of a Drug Candidatein Rat Plasma with Three
Drug-related Compounds Present

Heidi M. Snapp Guowen Liu, Anne F. Aubry, Qin C. Ji, BioanalgicSciences, Research &
Development, Bristol-Myers Squibb Co. Princeton, NJ

Introduction: Ultra High Performance Liquid Chromatography (UHRLGing sub-2im columns has
become a popular technigue for bioanalytical aseaysy LC-MS/MS. One reason is that it can greatly
increase sample throughput but still maintain trgiired separation for a given analyte. Here wertep
fast uUHPLC-MS/MS bioanalytical method for the quiation of a drug candidate in rat plasma. Based on
the discovery data, three drug-related compoundsh@maresent in incurred samples. Therefore, a good
separation of the analyte from these interferemoepounds is critical for the success of this method
Methods. This method utilizes a Leap 4x Ultra (Flux) pumpdiver the mobile phases.
Chromatographic separation was achieved with gnadi@tion on a Waters Acquity UPLC BEH C8, 1.7
pm, 2.1 x 50 mm column. The mobile phase containatdryacetonitrile, ammonium bicarbonate and
ammonium hydroxide. Detection was accomplishedguaiSciex API1 4000 tandem mass spectrometer in
positive ion electrospray SRM modResults: In this method, four compounds were well separuatitl

a run time of 1.5 minutes. This assay showed exge#iccuracy, precision and reproducibility. Theain
assay and inter-assay precision was within 4.4%a0d/4.8% CV respectively. The assay accuracy was
within 3.3% of the nominal concentration valuestha incurred sample reanalysis test, the reamalysi
results were within 10% of the mean of the repedittae initial values for all 20 samples testedhisT
assay has been successfully applied to multiple tekieology studies.

Abstract 156
Validation of a Liquid Chromatography Tandem M ass Spectrometry Method for the
Determination of Latanoprost Acid in Plasma From Pediatric Subjects

JoAnn La Fargue John SmeraglfeBruce Hidy, Mike Modisett; 'Pfizer, PGRD La Jolla Laboratories,
Pfizer Inc., La Jolla, CA2PPD Inc., Richmond VA.

Objective: To develop and validate a sensitive LC-MS/MS rodt(10 pg/mL) to determine latanoprost
acid (LA) concentrations in plasma from pediatrtibjects. Latanoprost is the ester prodrug of
latanoprost acid used to treat ocular hypertendibathods: Liquid-liquid extraction was applied to 0.5
mL of plasma fortified with latanoprost acid-d4iaternal standard (IS). The organic layer was iagpl

to a SPE column and LA was eluted with a solutibfoomic acid, hexane, and isopropanol 2:40:60
(v/viv). Using column switching, HPLC was perforngith an Aquasil 2.1 mm x 50 mm, 3 um loading
column and a Restek 2.1 mm x 50 mm biphenyl, 5 Jutio@ column at a flow rate of 250 pl per minute
with a 12 minute gradient starting at 50:50 acadtic (0.005%) / acetic acid (0005%) in methanok)v/
Upon elution of LA from the HPLC, detection and gtification was achieved with a Sciex API1 5000
mass spectrometer using electro-spray ionizati@t)(ENegative ions were monitored in MRM mode
with m/z transitions for LA at 389.3 to 146.9 ai®ldt 393.3 to 147.1Results. The method was
validated over a range of 10 to 600 pg/mL with etation coefficients of >0.99. Inter-batch accyrac
(%RE) and precision (%CV) for quality control saegplanged from -7.16% to -0.392% anil0.1% for
accuracy and precision, respectivelyplications: A sensitive and accurate method to determine
latanoprost acid in human plasma was developemiatatl and successfully applied to the quantifoeati
of LA in clinical samples from pediatric subjectdléwing ocular administration of latanoprost.



Abstract 157
A Novel Techniquefor Monitoring the Matrix and M etabolites while Simultaneously Detecting
I buprofen by MRM

Geneen Bayham, Paul D Rainville, Jose Castro-Perez, Joanathd¥l Robert S. Plumb, Waters
Corporation, Milford, MA

Objective: The detection of ibuprofen while simultaneously faning the matrix for potential
metabolites or interferenceM ethods: A bioanalytical assay was used for the analysisuprofen in
urine. Urine was taken from 2 subjects 8 hoursrafbsing with 400mg of ibuprofen. Simple sample
preparation by centrifugation and dilution was esgpl prior to injecting the samples on to an
LC/MS/MS system. Separation was performed on x 3admm, 1.7um €olumn. The analytes were
detected by negative electrospray ionization intiplel reaction monitoring mode for the selective
detection of ibuprofen. The MS conditions werealst to allow the simultaneous acquisition of fu#
scan data.Results: The full scans acquired for each volunteer dertnates] the variability of matrix
between the two subject’s urine. Furthermorefulescan was mined for parents of likely metalesit
Peaks with m/z values which corresponded to commetabolites were identified. The ibuprofen was
detected using the transition 205->16Mplications. Use of novel technology to simultaneously scan
the matrix of a bioanalytical sample whilst detegtian analyte of interest will allow the scientsbe
aware of any changes in matrix which might afféettuggedness or accuracy of a bioanalytical assay
and also to monitor for any unexpected metabotifdbe analyte or of over the counter medications.

Abstract 158
Evaluation of 96-well Phosphalipid Depletion Platesfor LC-M S/M S Bioanalysis.

Joseph Tweed, Leena Khullar, Ying Zhang, Michaeldfag, Pharmacokinetics Dynamics and
Metabolism Pfizer Global Research and Developm@raton, CT

Objectives: Determine the effectiveness of phospholipid dépte(PLD) plate technology and assess
their utility for routine use in regulated bioantédpl assays. Methodd:iuman plasma was precipitated
on a standard 96-well Strata Impact protein préadion (PPT) plate, a 96-well Varian NI plate or a
Supelco Hybrid SPE plate. In each plate, 100 uhumhan plasma was added to 300 uL precipitation
solvent (acetonitrile). The sample eluent waseobdld, evaporated to dryness undeat\d0°C and
reconstituted in 0.2 mL of appropriate reconstitatsolvent depending on chromatography conditions.
Samples were injected into an AP14000 tandem nm@esstr®meter using positive electrospray ionization
in MRM mode. Hydrophilic interaction chromatograpiiiLIC) was used to determine the percent
depletion of the most prevalent phospholipids foumprotein precipitation extracts. Reversed-phase
chromatography was used to assess the impact RitBspgiave on ionization and matrix effect
experiments routinely conducted during assay vatida. Data was quantified by measuring peak area
ratios. _ResultsNearly 100% of endogenous phospholipids can m®ved from protein precipitation
extracts. Pfizer test compounds demonstrateddhidtion and matrix effect data could change
depending upon the use phospholipid depletion ®olgy. Data indicate PLD plates significantly
improve matrix effect and ionization effect dataemhusing an analog IS for drug quantitation.
Implications: Currently available phospholipid depletion pladesoffer a practical solution for removing
phospholipids from precipitated human plasma sasnplésing depletion plates to assay samples for
routine regulated bioanalytical assays can leashpooved ionization and matrix effect data.




Abstract 159
M ethod Development Strategies For Ultra High-Throughput LC-MS/M S Analysis of Small Polar
Molecules Utilizing HILIC M echanisms

Brian Rappold; Russell GrgrRatricia Holland, Labcorp, Burlington, NC

Introduction: HILIC has proved to be a robust and selective fflvom isobars and phospholipids) for
analysis of small polar molecules, enabling ultighfthroughput-LC-MS/MS methodologies (>2000
samples/instrument/day). This paper describesesfiet wherein functional groups, sorbent-bed select
and non-intuitive mobile phase chemistries cantlieged to provide selective, suppression-free mass
spectrometric detection of small polar analytetethods: Nornicotine (NN), Succinic Acid (SA), and
Orotic Acid (OA), (all <200 amu) containing carbdixyacids and/or amines, were spiked into DI water
and human plasma at 500 ng/mL. 300uL sample waspeged with 1200uL acetonitrile; samples were
vortexed, centrifuged, and 10uL supernatant wasiaf. 52 mobile phase modifications on 8 HILIC-
style columns were screened; comparison of retetitioes for analytes and phospholipids were used to
elucidate developmental workflows for the selecsiadting of phospholipids and isobaric interferesic
Results: Chromatographic selectivity based on modificatimnacid, buffer, and protic solvent
concentrations was evaluated by monitoring thentiete times of analytes, and phospholipid classes
(phosphatidyl/lysophosphatidyl cholines). Protigamic solvent elution on silica and HILIC sorbent
beds contributes to the early elution of phosplddignd analytes lacking amines (SA), whereas the
retention of aminated (NN/OA) molecules is relatyvenchanged with protic solvents in the preserfce o
buffering materials. Selectively shifting isobairiterferences and phospholipids from carboxylidsagi
regardless of amine content, is achieved by uttizon exchange mechanisms derived from volatile
buffers, charge state modifications of phosphotipidsolution and aqueous content in gradient
chromatography. Stepwise developmental workflowkhe shown; enabling these mechanisms to be
elucidated.

Abstract 160
The Gyrolab: A New Frontier in Immunoassay?

Matthew Szapacs, GSK, Jonathan Kehler GSK,, SauteHstein,GSK, William Lorelli, GSK, and
David Citerone, GlaxoSmithKline, King of Prussi# P

Objectives. The use of enzyme-linked immunosorbant assay3E).has been the gold standard for the
guantitation of biomolecules from complex medib general an ELISA is carried out over a two day
period of time where multiple reagents are incubb&be varying lengths of time in a 96-well plate.

ELISA methods are normally very selective and samshowever the range is often limited to lessitha
two orders of magnitude making multiple dilutionamdatory for the analysis of toxicokinetic studies
where plasma concentrations can exceed 1 mgivhéthods: The Gyrolab is a compact disc based
system that performs all steps of an immunoassayi®d samples in 50 minutes with detection by laser
induced fluorescence and allows ranges on the ofdeur orders of magnitudeResults: To test the
utility of the system, we converted an in-house3 imethod for the quantitation of a humanized
monoclonal antibody (range 100 to 2500 ng/mL) ®@yrolab platform. The Gyrolab allowed a range
of 10 to 10,000 ng/mL in rat plasma (with a maxim4@V of 14.1% and a maximum Bias of -11%) and
250 to 100,000 ng/mL in human plasma (with a maxin8aCV of 8.3 and a maximum Bias of 13.6%).
Implications: The Gyrolab is an easy to use fully automated wayn immunoassays. It allows the
user to speed up method development time, incissasple throughput and decrease the amount of time
spent diluting samples.



