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Model Compounds- Molecular properties distribution

Sample preparation
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Compound

1.71.11.83.1e41.7e41.5e48.8e3Caffeine

2.12.71.31.3e59.9e43.7e41.7e4Cocaine

3.11.60.91.2e41.3e48.3e32.7e3Doxepin

3.02.71.21.7e41.5e45.5e31.8e3Amphetamine

1.72.52.31.5e36.6e22.6e21.6e2Reserpine

Absolute yield %Compound

39%Aniline

53%Amphetamine

50%Cocaine

20%Doxepin

91%Pimozide

88%Naproxen

77%Diflunisal

42%Fluoroaceticacid

Detection and identification

Pimozide

Reserpine

Amphetamine

Phenylglycine

Fluoroaceticacid Caffeine

Fluoroaceticacid Aniline

Summary
�
Aprotocol for urinepreparationfor generalLC-MS-MSscreeningwasdeveloped.
�
15 acidic,neutral and basiccompoundsin the MW rangeof �a50-700 were tested,and good
recoverieswereobtainedfor all of them.
�
Thisprotocol isnot applicablefor verystrongacids(pKa<1.8).
�
Peak digging for xenobiotics in urine as well as identification schemeswill be further
explored.

Introduction

Objective

Quenching effects and urine dilution

Dilute1:2- the signal is much lower than expected. Hence, The recommended dilution is 1:5. 
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Performance comparison and recovery evaluation

Distribution of MW. in Model Compounds

LC-MS analysis of Aniline, Reserpine, Fluoroacetic acid and Phenylglycine. The sample
preparation protocols developed,based on SPE,are compared to �^���]�o�µ�š���˜�^�Z�}�}�š�_direct
analysis. For the model compoundsshown, the optimized sample preparation procedures
providedgoodrecoveries,with muchbetter performancethan �^���]�o�µ�š��and�^�Z�}�}�š�_.

�^���]�o�µ�š�������v�����^�Z�}�}�š���^���À�•�X���^���]�o�µ�š�������v�����^�Z�}�}�š���^��+ Sample preparation �tSPE

Expected peak area ratios

Detection of toxic Xenobioticsis of great importance in forensic and clinical
toxicology. Xenobioticsundergometabolictransformationin the body to a more
water soluble state allowing their rapid excretion from the body. In urine,
xenobioticsare usuallyin their metabolicstate (phaseI and II), and sometimesin
their originalstructure(dependingon their lipophilisityand the time passedpost
exposure). Hence,LC-MS(/MS)ispreferableto detect this type of compounds.

The nature of screeningxenobioticsin urine, guided us in establishinga list of
model compounds. Unlike other limited model compoundlists describedin the
literature, 15 model compoundswere chosen representinga large variety of
potential xenobiotics in urine, characterizedby: 1. acidic, basic or neutral
properties(pKa1-10). 2. Molecularweight in the rangeof 78amu to 700amu. 3.
broadrangeof LogP(0.07-6.4). 4. Variousfunctionalgroups.
Sincexenobioticsand their metabolitesmight be present in urine as residues,
efficient samplepreparationis required to be able to detect them. However,the
demandfor efficient samplepreparationbecomeschallengingdue to the broad
rangeof compounds. In the literature, most of the LC/MStox screenprocedures
arebasedon the useof SPEwith hydrophobicinteraction(RPandpolymeric)[1,2].
We havefound that theseare not effective for very smallacidicmolecules(such
as Fluoroaceticacid (MW 78)) that are not trapped on the polymeric (RP)
stationaryphase. After extensivelyexploringvariousSPEtechnologies,followed
by carefuloptimizationof the extractionprocedure,aswell assolventadaptation
to LC-MSintroduction,we developeda final procedurebasedon two routesandis
a combinationof clean-up and concentration. The routes are: A. StrataX - SPE
cartridge for neutral and basicxenobioticssuchas Aniline (MW 93), Reserpine
(MW 608), andglucuronides(phaseII metabolites). In this procedurethe analytes
areextractedandconcentrated. B. IsoluteSAX�t SPEfor acidiccompoundssuchas
Diflunisal (MW 250), and zwitterion model compoundssuch as Phenylglycine
(MW 151). In this procedure the acidic compounds are extracted and
concentrated while the zwitterion compounds are only cleaned. It is highly
important that the sampleis injected in aqueousmediumand not in the organic
solventusedfor SPEextraction. Goodrecoverywasobtainedfor all of the model
compounds(20%-90%). We compared our preparation procedure to the well
known"Dilute & Shoot"strategy,andfound that the SPEproceduresaresuperior,
especiallyfor moleculessuchas Aniline, Reserpine, Fluoroaceticacid, Naproxen
andPhenylglycine.

LC-MS(QTOF): Agilent1200coupledto QSTARElite�t SciexABI
Column: Luna C18 5um, 150× 2mm, Phenomenex. Columnguard: 3×4mm,

Phenomenex. Usedwith ESI,at a flow rate of 0.3 ml/min.
Mobile phase: A:H2OpH3 (0.0002M Bufferammoniumformate)

B: MeOH(0.002M ammoniumformate)
Samplepreparation: Basic and neutral: Strata X Polymeric sorbent 6ml/500mg,

PhenomenexX8B-S029-FCH. Load: 10 ml Sample (Urine: TDW
2ml:8ml), Extract: 3ml 60:40 ACN:MeOH, Additionof 0.5ml TDW,
Evaporateto 0.5ml.
Acidic and zwitterions: Isolute PE-AX Strong anion exchange
3ml/200mgBiotageBT503- 0020B. Load: 3 ml Sample (Urine:
TDW1:4)-collectthis step. Extract: 1.5 ml MeOH+20% Formicacid,
Addition of 0.5ml TDW , Evaporateto 0.5ml. Combineload and
evaporatesteps(50:50).

ESI+ ESI-

Chromatogram: MS Spectrum:

The calculated mass of Reserpine(M+H)+ ion is 609.2807 Da, The measured mass shown is 
609.2823 Da, deviation of 2.6 ppm.


