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K77 Optimization of Extraction Parameters Using IMCSzyme™ ß-Glucuronidase for 
Opiate Analysis of Various Toxicological Matrices

Nancy A. Kedzierski, MS*, Orange County Crime Laboratory, 320 N Flower Street, Santa Ana, CA 92703; and Danielle C. Mata, MS, 
320 N Flower Street, Santa Ana, CA 92703

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EH�DEOH�WR�HYDOXDWH�WKH�RSWLPDO�SDUDPHWHUV�RI�,0&6]\PH™ ß-glucuronidase and its 

use for opiate analysis in whole blood.  Attendees will also be able to evaluate the use of those parameters in the analysis of opiates in 

YDULRXV�WR[LFRORJLFDO�PDWULFHV��$QWHPRUWHP��$0��EORRG�DQG�3RVWPRUWHP��30��EORRG��XULQH��DQG�OLYHU��
7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�RIIHULQJ�DQDO\VWV�LQIRUPDWLRQ�RQ�DQ�HQ]\PH�WKDW�FRXOG�VKRUWHQ�WKH�

analysis required for total opiate analysis. 

6DPSOHV�RI�ZKROH�SRUFLQH�EORRG�ZHUH�VSLNHG�ZLWK�YDULRXV�FRQFHQWUDWLRQV��UHSUHVHQWLQJ�WKH�ORZHU�DQG�XSSHU�HQGV�RI�WKH�FDOLEUDWLRQ�
VWDQGDUGV� XVHG��ZLWK�PRUSKLQH��ȕ�JOXFXURQLGH��PRUSKLQH��ȕ�JOXFXURQLGH�� FRGHLQH��ȕ�JOXFXURQLGH�� K\GURPRUSKRQH��ȕ�JOXFXURQLGH��
DQG�R[\PRUSKRQH��ȕ�JOXFXURQLGH���6DPSOHV���P/��ZHUH�K\GURO\]HG�DW����&�XVLQJ�D�����PL[WXUH�RI�,0&6]\PH™�ȕ�JOXFXURQLGDVH�S+�����
SKRVSKDWH�EXIIHU���7KH�HQ]\PH�YROXPH�ZDV�RSWLPL]HG�E\�H[DPLQLQJ�WKH�UHFRYHU\�XVLQJ�����/�RU�����/�,0&6]\PH™�ȕ�JOXFXURQLGDVH�
��������8�VWRFN����7KH�K\GURO\VLV�WLPH�ZDV�DOVR�RSWLPL]HG�E\�WHVWLQJ����PLQXWH�RU���KRXU�K\GURO\VLV�WLPH�ZLWK�WKH�GLIIHUHQW�HQ]\PH�
amounts.  After hydrolysis was complete, deuterated internal standard (100µL) was added to each sample and standard.  Samples were 

WKHQ�VRQLFDWHG��FHQWULIXJHG��DQG�WKH�VXSHUQDWDQW�ZDV�GHULYLWL]HG�XVLQJ�����/�RI����PHWKR[\ODPLQH�DQG�FOHDQHG�XS�YLD�VROLG�SKDVH�
H[WUDFWLRQ���6DPSOHV�ZHUH�WKHQ�GULHG��GHULYLWL]HG�DJDLQ�XVLQJ�����/�RI�D�����PL[WXUH�RI�SURSLRQLF�DQK\GULGH�DQG�S\ULGLQH��WKHQ�DQDO\]HG�
via gas chromatography/mass spectrometer with selective ion monitoring. 

2QFH�RSWLPDO�SDUDPHWHUV�ZHUH�HVWDEOLVKHG��WKRVH�SDUDPHWHUV�ZHUH�XVHG�WR�DQDO\]H�WKH�,0&6]\PH™�ȕ�JOXFXURQLGDVH�HI¿FLHQF\�LQ�
various toxicological matrices commonly tested for opiates.  All matrices were tested to obtain results for the free opiate content and the 

WRWDO�RSLDWH�FRQWHQW�XVLQJ�,0&6]\PH™�ȕ�JOXFXURQLGDVH�DQG�WKH�FXUUHQWO\�XVHG�H. pomatia�ȕ�JOXFXURQLGDVH��
,W�ZDV�GHWHUPLQHG�WKDW�����/�RI�,0&6]\PH™�ȕ�JOXFXURQLGDVH�ZLWK����PLQXWH�K\GURO\VLV�WLPH�SURGXFHG�VXI¿FLHQW�K\GURO\VLV�LQ�

WKH�VSLNHG�SRUFLQH�VDPSOHV���7KH�HQ]\PH�SURGXFHG�FRPSDUDEOH�RU�EHWWHU�K\GURO\VLV�HI¿FLHQF\�ZLWK�DOO�¿YH�JOXFXURQLGH�IRUPV�VWXGLHG�
than the currently used H. pomatia�ȕ�JOXFXURQLGDVH�LQ�WKH�LQLWLDO�RSWLPL]DWLRQ�H[SHULPHQWV�GRQH�RQ�SRUFLQH�EORRG���%DVHG�RQ�WKH�PDWUL[�
VWXGLHV��WKH�,0&6]\PH™�ȕ�JOXFXURQLGDVH�UHWXUQHG�FRPSDUDEOH�RU�EHWWHU�K\GURO\VLV�HI¿FLHQF\�LQ�$0�EORRG��30�EORRG��DQG�XULQH�WKDQ�
the H. pomatia�ȕ�JOXFXURQLGDVH��KRZHYHU��,0&6]\PH™�ȕ�JOXFXURQLGDVH�DSSHDUHG�WR�XQGHUSHUIRUP�LQ�OLYHU�VDPSOHV��ZLWK�FRGHLQH��ȕ�
JOXFXURQLGH�SURYLQJ�WR�EH�WKH�PRVW�GLI¿FXOW�JOXFXURQLGH�WR�K\GURO\]H�LQ�DOO�PDWULFHV��

%DVHG�RQ�PDQXIDFWXUHU�UHFRPPHQGDWLRQV��D�����UDWLR�RI�,0&6]\PH™�ȕ�JOXFXURQLGDVH��S+�����SKRVSKDWH�EXIIHU��ZLWK����PLQXWH�
K\GURO\VLV�WLPH�DW����&�ZDV�XVHG�IRU�K\GURO\VLV�LQ�XULQH�WR�LQFUHDVH�RYHUDOO�H[WUDFWLRQ�HI¿FLHQF\��HVSHFLDOO\�IRU�FRGHLQH��ȕ�JOXFXURQLGH��

)XWXUH�ZRUN�ZLOO�EH�FRQGXFWHG�WR�DWWHPSW�WR�LQFUHDVH�K\GURO\VLV�HI¿FLHQF\�LQ�OLYHU�VDPSOHV���'XH�WR�WKH�FRQVLVWHQF\�RI�WKH�VDPSOH�
PDWUL[�� ORQJHU�K\GURO\VLV� WLPHV�PD\�EH�WHVWHG�WR�DOORZ�WKH�HQ]\PH�PRUH�WLPH�WR�HIIHFWLYHO\�K\GURO\]H�WKH�RSLDWHV�� �2WKHU� WHVWV�ZLOO�
consist of sonicating the samples prior to hydrolysis or agitating the samples during the hydrolysis step. 
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