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K2 A Novel Extraction Methodology for the Analysis of Lorazepam and Oxazepam 
Glucuronide Hydrolysis in Meconium
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7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�SUHVHQW�UHVHDUFK�VWXGLHV�HVWDEOLVKLQJ�D�QRYHO�DQDO\WLFDO�DSSURDFK�WR�WKH�DQDO\VLV�RI�EHQ]RGLD]HSLQHV�
LQ�PHFRQLXP�XVLQJ� DQ� HQ]\PDWLF�K\GURO\VLV� VWHS� in situ�� IROORZHG�E\�ZHDN� DQLRQ� H[FKDQJH� FOHDQ�XS� LQ� D�GLVSRVDEOH�SLSHWWH�� SULRU�
WR�DQDO\VLV�E\�/LTXLG�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\� �/&�06��� �$WWHQGHHV�ZLOO� OHDUQ�KRZ� WKH�SURSRVHG�PHWKRGRORJ\� UHGXFHV�
ELRORJLFDO�PDWUL[�HIIHFWV�DQG�PLQLPL]HV�VDPSOH�SUHSDUDWLRQ�WLPH�

This presentation will impact the forensic science community by illustrating how the proposed analytical methodology provides 
practical advantages over existing methods in terms of rapid sample clean-up and the removal of biological matrix effects that could 
SRWHQWLDOO\�LQWHUIHUH�ZLWK�WKH�GHWHUPLQDWLRQ�RI�EHQ]RGLD]HSLQHV�E\�/&�06���7KLV�PHWKRG�HQDEOHV�URXWLQH�UDSLG�PRQLWRULQJ�RI�PHFRQLXP�
for cases of suspected drug abuse.

%HQ]RGLD]HSLQHV� DUH� D� VFKHGXOH� ,9� FODVV� RI� SV\FKRWURSLF� GUXJV� FRPPRQO\� XVHG� IRU� WKHLU� GHSUHVVDQW� SURSHUWLHV�1� �0RQLWRULQJ�
EHQ]RGLD]HSLQHV� LQ� PHFRQLXP� LV� FULWLFDO� ERWK� IRU� PRQLWRULQJ� DEXVH� E\� SUHJQDQW� ZRPHQ� DQG� WR� LGHQWLI\� SRWHQWLDO� KHDOWK� ULVNV� IRU�
QHZERUQV���%HQ]RGLD]HSLQHV�DUH�WKRXJKW�WR�SRVVLEO\�FDXVH�RUDO�FOHIWV�2��$OWKRXJK�DQDO\VLV�RI�XULQH�FDQ�EH�VLPSOH�DQG�IDVW��EHQ]RGLD]HSLQH�
PHWDEROLWHV�SHUVLVW�LQ�XULQH�RQO\�IRU�D�IHZ�GD\V�DIWHU�XVH�DQG�GUXJ�H[SRVXUH�PD\�EH�XQGHUHVWLPDWHG���0HFRQLXP�LV�D�YDOXDEOH�WR[LFRORJLFDO�
PDWUL[�EHFDXVH�LW�DFWV�DV�D�UHSRVLWRU\�IRU�[HQRELRWLFV�LQFOXGLQJ�GUXJV�RI�DEXVH�IURP�WKH���WK�ZHHN�RI�JHVWDWLRQ�XQWLO�ELUWK��KRZHYHU��
the use of meconium as a biological matrix to monitor drug use by liquid chromatography/mass spectrometry is problematic because 
of the potential for large matrix effects.1,3  Reducing matrix effects requires extracting target analytes from the endogenous biological 
LQWHUIHUHQWV��D�WDVN�WKDW�LV�RIWHQ�WLPH�FRQVXPLQJ�DQG�ODERU�LQWHQVLYH���7KH�REMHFWLYH�RI�WKH�SUHVHQW�UHVHDUFK�LV�WR�PLQLPL]H�ERWK�PHFRQLXP�
matrix effects and sample preparation time by a hydrolysis step in situ��IROORZHG�E\�ZHDN�DQLRQ�H[FKDQJH�GLVSRVDEOH�SLSHWWH�H[WUDFWLRQ�
WLSV�IRU�VDPSOH�FOHDQ�XS��SULRU�WR�DQDO\VLV�RI�EHQ]RGLD]HSLQHV�E\�OLTXLG�FKURPDWRJUDSK\�PDVV�VSHFWURPHWU\�

$Q�DOLTXRW�RI�����/�RI�ZDWHU�ZDV�DGGHG�WR���PJ�RI�EODQN�VWDQGDUGV�RI�PHFRQLXP�LQ�DQ�(SSHQGRUI�WXEH���7KH�PL[WXUH�ZDV�YRUWH[HG�
XQWLO� WKH�PHFRQLXP�EHFDPH�KRPRJHQRXVO\�GLVWULEXWHG�GLVVROYHG� LQ� WKH�ZDWHU�� �$� VROXWLRQ�FRQVLVWLQJ�RI���P/�RI�S+�����SRWDVVLXP�
SKRVSKDWH�EXIIHU����P/�RI�D�ȕ�JOXFXURQLGDVH�HQ]\PH��DQG���P/�RI����SSE�LQWHUQDO�VWDQGDUG�LQ�ZDWHU��ZDV�DGGHG���7KLV�PL[WXUH�ZDV�
WKHQ�LQFXEDWHG�IRU�RQH�KRXU�DW����&���$����P/�DOLTXRW�RI�DFHWRQLWULOH�ZDV�DGGHG�WR�WKH�PL[WXUH�WR�SUHFLSLWDWH�SURWHLQV���7KLV�PL[WXUH�
was vortexed and centrifuged.  The supernatant was removed and placed into a clean sample vial (~950ul solution).  The solution was 
DVSLUDWHG�LQWR�D�:$;�6�WLS����PJ������XP�UHVLQ���PJ�VDOW��WZLFH���7KLV�VWHS�VHSDUDWHV�WKH�DFHWRQLWULOH�DQG�ZDWHU�OD\HUV�DQG�IDFLOLWDWHV�
transfer of the analytes into the cleaner acetonitrile supernatant.  The top acetonitrile layer (~500-600ul) was then transferred to a vial 
suitable for solvent evaporation.  This step separates the acetonitrile and water layers and facilitates removal of the analytes in the 
acetonitrile supernatant.  After evaporation in a fresh vial, the residue was reconstituted in 100mL of 10:90 methanol:water.

All analyses were performed using a triple quadrupole system with an Agilent®������+3/&�ZLWK�D�&����FROXPQ������[���PP��
2.7µm).  Sample injections of 20µL were made using an injection valve incorporated on an autosampler.  The mobile phase used 0.1% 
formic acid in water (A) and 0.1% formic acid in acetonitrile (B).  The initial gradient was 70% A for 0.25min, which ramped to 5% A 
DW��PLQ���7KH�JUDGLHQW�UHPDLQHG�DW����$�IRU��PLQ��WKHQ�EDFN�WR�����$�IRU�D�WRWDO�UXQ�WLPH�RI����PLQ���7KH�HOXHQW�ZDV�GLYHUWHG�WR�ZDVWH�
GXULQJ�WKH�LQWHUYDOV�RI������PLQ�DQG������PLQ�DIWHU�LQMHFWLRQ���7KH�FROXPQ�ÀRZ�UDWH�ZDV����P/�PLQ���7KH�HOHFWURVSUD\�YROWDJH�ZDV�
�����9�DQG�WKH�JDV�SUHVVXUH�ZDV���SVL��

,QLWLDO� VXFFHVV�RI�K\GURO\VLV�ZDV� LOOXVWUDWHG� WKURXJK�DQDO\VLV�RI�QHDW�PHFRQLXP�VDPSOHV� VSLNHG�ZLWK� ORUD]HSDP�DQG�R[D]HSDP�
glucuronides.  Post-hydrolysis, a decrease of the glucuronides and concurrent increase in the parent compounds demonstrated that the 
method was viable.  To test the validity of this method further, a blind study was performed with a collaborative laboratory including 35 
PHFRQLXP�SDWLHQW�VDPSOHV�WHVWHG�IRU�WHQ�EHQ]RGLD]HSLQHV�DQG�RU�PHWDEROLWHV���7KH�EOLQG�VWXG\�UHVXOWHG�LQ�D�FRUUHODWLRQ�RI�DSSUR[LPDWHO\�
92%.  In conclusion, the combination of fast hydrolysis, coupled with a simple clean-up scheme, offers an effective analytical approach 
IRU�WKH�DQDO\VLV�RI�EHQ]RGLD]HSLQHV�LQ�PHFRQLXP�
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