
* Presenting Author

Toxicology Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

1105

K38 Supported Liquid Extraction (SLE) as a New Technique for the Clean-Up of Hair 
Extracts Containing Drugs of Abuse

Jakub Klobut, MSc*, Arcadia University, 450 S Easton Road, Glenside, PA 19038; Frank Kero, PhD, Biotage, 10430 Harris Oaks 
Boulevard, Ste C, Charlotte, NC 28269; Amanda L.A. Mohr, MSFS, Center for Forensic Science, Research & Education, 2300 Stratford 
Avenue, Willow Grove, PA 19090; and Karen S. Scott, PhD, Arcadia University, 450 S Easton Road, Glenside, PA 19038

After attending this presentation, attendees will understand a novel method for the clean-up of hair extracts in order to detect drugs 

of abuse using SLE.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�D�IDVWHU�DQG�PRUH�HI¿FLHQW�PHWKRG�IRU�GHWHFWLQJ�GUXJV�
in the hair matrix.

+DLU�DQDO\VLV�KDV�EHHQ�UHJDUGHG�DV�D�FRPSOHPHQWDU\�PDWUL[�WR�EORRG�DQG�XULQH�LQ�IRUHQVLF�FDVHV�DV�LW�LV�D�YHU\�VWDEOH�PDWUL[��WKXV�
DOORZLQJ�IRU�D�GHWHFWLRQ�ZLQGRZ�WKDW�LV�GD\V�WR�\HDUV�SRVW�H[SRVXUH���$QDO\]LQJ�KDLU�IRU�WKH�SUHVHQFH�RI�GUXJV�RI�DEXVH�FRQVLVWV�RI�PDQ\�
steps, initially starting with sampling and cutting of the hair into small segments, which is followed by decontamination, extraction, and 

FOHDQ�XS�RI�WKH�KDLU�H[WUDFW�SULRU�WR�TXDOLWDWLYH�DQG�TXDQWLWDWLYH�DQDO\VLV���'UXJ�UHVLGXHV�LQ�KDLU�KDYH�SUHYLRXVO\�EHHQ�UHSRUWHG�DW�WUDFH�
OHYHOV��ZKLFK�SURJUHVVLYHO\�GHJUDGH�E\�R[LGDWLRQ�DQG�RU�K\GURO\VLV��VR�WKH�RSWLPL]DWLRQ�RI�DQDO\WH�H[WUDFWLRQ�DQG�FOHDQ�XS�VWHSV�DUH�
critical components to ensure the quality of method performance. 

7KH�REMHFWLYH�RI�WKLV�UHVHDUFK�ZDV�WR�DSSO\�D�UHGXFHG�ZRUNÀRZ�SUHSDUDWLRQ�WHFKQRORJ\�WR�D�UDQJH�RI�EDVLF�GUXJV�H[WUDFWHG�IURP�
hair.  SLE has been used for the determination of drugs in conventional matrices, such as blood and urine, both of which showed high 

UHFRYHU\���,Q�WKH�6/(�SURFHVV��WKH�VDPSOH�LV�S+�DGMXVWHG��WKHQ�ORDGHG�LQ�DQ�DTXHRXV�SKDVH�WR�HQVXUH�WKH�DQDO\WHV�RI�LQWHUHVW�ORDG�DV�QHXWUDO�
compounds.  To date, no peer-reviewed literature discussing the application of this technique in hair has been published. 

In this study, Biotage® ISOLUTE®� 6/(��ZDV� FRPSDUHG� WR� WUDGLWLRQDO� 6ROLG� 3KDVH� ([WUDFWLRQ� �63(�� IRU� WKH� GHWHUPLQDWLRQ� RI�
FRFDLQH��PHWKDGRQH��RSLDWHV��DQG�DPSKHWDPLQHV�XVLQJ�FRQWURO�VDPSOHV�� �7KHVH�VDPSOHV�ZHUH�SUHSDUHG�E\�VSLNLQJ�ZDVKHG�GUXJ�IUHH�
KDLU� LQ� GHLRQL]HG�ZDWHU� DQG�'LFKORURPHWKDQH� �'&0��SULRU� WR� VSLNLQJ�ZLWK� WKH� GUXJV� �PHWKDPSKHWDPLQH�� DPSKHWDPLQH��PRUSKLQH��
��PRQRDFHW\OPRUSKLQH��FRGHLQH��PHWKDGRQH��FRFDLQH��DQG�EHQ]R\OHFJRQLQH��DW�D�FRQFHQWUDWLRQ�RI����QJ�PJ�DQG��QJ�PJ��

9DOLGDWLRQ�RI� WKH�6/(�PHWKRG�ZDV� FDUULHG�RXW� DFFRUGLQJ� WR� WKH�6FLHQWL¿F�:RUNLQJ�*URXS� IRU�7R[LFRORJ\�JXLGHOLQHV�XVLQJ� WKH�
FRQWURO�KDLU�VDPSOHV��ZKLFK�ZHUH�ZHLJKHG����PJ��DQG��WRJHWKHU�ZLWK�VWDQGDUGV�DQG�QHJDWLYH�FRQWUROV��ZHUH�WHVWHG�DFFRUGLQJ�WR�VSHFL¿F�
SURFHGXUH���2QH�P/�RI�SKRVSKDWH�EXIIHU�S+ ����DQG����/�RI�ȕ�JOXFXURQLGDVH�VROXWLRQ�ZDV�DGGHG�WR�FRQWUROV�FRQWDLQLQJ�DPSKHWDPLQHV���
6DPSOHV�ZHUH�VRQLFDWHG�IRU�RQH�KRXU�DW����&�DQG�LQFXEDWHG�IRU�RQH�KRXU���3ULRU�WR�H[WUDFWLRQ������/�RI�����DPPRQLXP�K\GUR[LGH�ZDV�
DGGHG���,Q�FRQWUROV�FRQWDLQLQJ�RSLDWHV�DQG�PHWKDGRQH���P/�RI����0�K\GURFKORULF�DFLG�ZDV�DGGHG�EHIRUH�VRQLFDWLRQ�IRU�RQH�KRXU�DW����&�
and overnight incubation at the same temperature.  Before extraction, 100µl of 5% ammonium hydroxide was added to the supernatant.  

)RU�FRQWUROV�ZLWK�FRFDLQH���P/�RI�PHWKDQRO�ZDV�DGGHG�DQG�VDPSOHV�ZHUH�VRQLFDWHG�IRU�RQH�KRXU�DW����&�DQG�LQFXEDWHG�RYHU�QLJKW�DW�
���&���%HIRUH�H[WUDFWLRQ������/�RI����DPPRQLXP�K\GUR[LGH�ZDV�DGGHG�WR�WKH�VXSHUQDWDQW���'HXWHUDWHG�LQWHUQDO�VWDQGDUGV�IRU�DOO�GUXJV�
ZHUH�XVHG���$�VHW�RI�VSOLW�VDPSOHV�ZDV�H[WUDFWHG�E\�ERWK�63(�DQG�6/(��LQ�RUGHU�WR�FRPSDUH�UHVXOWV���%HIRUH�DSSO\LQJ�VDPSOHV���P/��
onto ISOLUTE®�6/(��FDUWULGJHV��VDPSOHV�ZHUH�S+�DGMXVWHG�WR�S+!���LQ�DTXHRXV�HQYLURQPHQW�LQ�EXIIHU���3ULRU�WR�HYDSRUDWLRQ������/�RI�
�PJ�P/�WDUWDULF�DFLG�LQ�HWK\O�DFHWDWH�ZDV�DGGHG�WR�VDPSOHV�FRQWDLQLQJ�DPSKHWDPLQH���7KH�H[WUDFWV�ZHUH�WKHQ�HYDSRUDWHG�DQG�GHULYDWL]HG�
XVLQJ�SHQWDÀXRURSURSLRQLF�DFLG��3)3$��HWK\O�DFHWDWH�������IRU�DPSKHWDPLQHV�DQG�%67)$�����7&06�IRU�RWKHU�GUXJV���7KH�VDPSOHV�
ZHUH�DQDO\]HG�XVLQJ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��LQ�VHOHFWHG�LRQ�PRQLWRULQJ�PRGH��

,Q�RUGHU�WR�YHULI\�WKH�6/(��PHWKRG��KDLU�VDPSOHV�IURP�UDWV��FRQWDLQLQJ�DPSKHWDPLQH�DQG�PHWKDPSKHWDPLQH��DQG�KXPDQ�KDLU�IURP�
IRUHQVLF�DQG�FOLQLFDO�FDVHV�ZHUH�WHVWHG�LQ�VLPLODU�IDVKLRQ���6/(��ZDV�GHWHUPLQHG�WR�EH�D�VXLWDEOH�DOWHUQDWLYH�WR�63(�IRU�WKH�TXDQWLWDWLRQ�RI�
FRFDLQH��EHQ]RGLD]HSLQHV��PHWKDGRQH��PRUSKLQH��FRGHLQH��DQG���PRQRDFHW\OPRUSKLQH�LQ�KDLU���$PSKHWDPLQHV�DQG�PHWKDPSKHWDPLQHV�
ZHUH� GHWHFWHG� LQ� UDW� KDLU� DW� FRQFHQWUDWLRQ� UDQJLQJ� IURP�����QJ�PJ� WR�!�QJ�PJ�ZLWK� FRPSDUDEOH� UHVXOWV� EHWZHHQ� WKH� WZR� FOHDQ�XS�
methods.  Similarly, a wide range of concentrations (from lower than low limit of quantitation to higher than upper limit of quantitation) 

were determined in human hair samples. 

6/(��SURYLGHV�EHWWHU�HI¿FLHQF\�DQG�OHVV�VROYHQW�ZDVWH�WKDQ�63(�DQG�LV�D�VXLWDEOH�FOHDQ�XS�PHWKRG�IRU�KDLU�DQDO\VLV��
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