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K13 Analysis of Buprenorphine, Norbuprenorphine, Naloxone, and Their 
Glucuronides From the Urine Obtained in Drug and Driving Cases

Jeffery Hackett, PhD*, UCT, 2731 Bartram Road, Bristol, PA 19007; and Albert A. Elian, MS*, Massachussetts State Police Crime Lab, 
59 Horsepond Road, Sudbury, MA 01776

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�FKRRVLQJ�WKH�PRVW�HI¿FLHQW�PHWKRG�IRU�H[WUDFWLQJ�EXSUHQRUSKLQH��
norbuprenorphine, naloxone, and related glucuronides from urine employing available Solid Phase Extraction (SPE) cartridges and 

/LTXLG�&KURPDWRJUDSK\�ZLWK�7DQGHP�0DVV�6SHFWURPHWU\��/&�06�06����%XSUHQRUSKLQH�LV�EHLQJ�UHTXHVWHG�PRUH�RIWHQ�DV�D�WHVW�LQ�GUXJ�
and driving cases.  Buprenorphine does not cross-react with typical opiate immunoassays and cannot be detected in basic drug screens 

XVLQJ�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��ZLWKRXW�GHULYDWL]DWLRQ���/&�06�06�GRHV�RIIHU�DQ�HI¿FLHQW�DOWHUQDWLYH�WR�*&�
06�

This presentation will impact the forensic science community by offering analysts operating in forensic facilities information 

regarding the extraction and analysis of buprenorphine, norbuprenorphine, naloxone, and the related glucuronides in urine samples 

REWDLQHG�LQ�GUXJ�DQG�GULYLQJ�FDVHV�XVLQJ�63(�DQG�/&�06�06���7KHVH�GUXJV�DUH�QRZ�UHJXODUO\�EHLQJ�HQFRXQWHUHG�LQ�GUXJ�DQG�GULYLQJ�
FDVHZRUN�DQG�WKLV�PHWKRG�ZLOO�JUHDWO\�DVVLVW�DQDO\VWV�LQ�RIIHULQJ�EHWWHU�LQWHUSUHWDWLRQ�WR�VXEPLWWLQJ�DJHQFLHV�

Method:  1mL samples of urine (calibrators, controls, and test samples each containing deuterated internal standards) were diluted 

ZLWK��P/�RI� ���0�DTXHRXV�SKRVSKDWH� EXIIHU� �S+����� YRUWH[�PL[HG� DQG� FHQWULIXJHG�� �7KH� VXSHUQDWDQW� OLTXLG�ZDV� DSSOLHG� WR� D� SUH�
FRQGLWLRQHG�63(�PL[HG�PRGH��&��6&;��FROXPQ���7KH�63(�FROXPQV�ZHUH�FRQGLWLRQHG�ZLWK�PHWKDQRO��'HLRQL]HG��',��ZDWHU�DQG����0�
SKRVSKDWH�EXIIHU���P/���P/���P��UHVSHFWLYHO\����$IWHU�ORDGLQJ�VDPSOHV�DW��P/��PLQXWH��WKH�63(�FDUWULGJHV�ZHUH�ZDVKHG�ZLWK�',�ZDWHU��
���0�DFHWLF�DFLG��DQG�PHWKDQRO���P/�RI�HDFK��UHVSHFWLYHO\����7KH�63(�FROXPQV�ZHUH�GULHG�DQG�HOXWHG�ZLWK��P/�RI�D�VROXWLRQ�FRQWDLQLQJ�
methylene chloride-isopropanol-ammonium hydroxide (78-20-2) and 3mL of a solution of methanol containing 4% ammonium 

hydroxide.  The eluates were collected separately and combined to form one solution.  The eluate solutions were evaporated to dryness 

XQGHU�QLWURJHQ�DW����&���7KH�GULHG�UHVLGXHV�ZHUH�GLVVROYHG�LQ����ȝ/�RI�PRELOH�SKDVH�IRU�/&�06�06���/&�ZDV�SHUIRUPHG�LQ�JUDGLHQW�
PRGH�HPSOR\LQJ�D���PP�[����PP�����ȝP��DURPDWLF�SKDVH�/&�FROXPQ�XVLQJ�PRELOH�SKDVH�FRQVLVWLQJ�RI�DFHWRQLWULOH�DQG������DTXHRXV�
IRUPLF�DFLG�DW�D�ÀRZUDWH�RI����P/�PLQXWH��

7DQGHP�PDVV�VSHFWURPHWU\�ZDV�SHUIRUPHG�LQ�SRVLWLYH�0XOWLSOH�5HDFWLRQ�0RGH��050����7KH�IROORZLQJ�WUDQVLWLRQV�ZHUH�PRQLWRUHG�
�TXDQWL¿FDWLRQ� WUDQVLWLRQ� LRQV� XQGHUOLQHG��� � EXSUHQRUSKLQH� ������� WR� 396.2, 414.3), buprenorphine-d4 (472.5 to 400.1, 415.3), 

Norbuprenorphine (414.3 to 340.1, 326.0), norbuprenorphine-d3 (417.3 to 343.4, 326.0), naloxone (328.2 to 253.0, 212.1), respectively.  

The glucuronides were monitored as follows:  buprenorphine glucuronide (644.3 to 468.1, 396.3), norbuprenorphine glucuronide 

(590.3 to 414.3, 396.2), naloxone glucuronide (335.2 to 299.1, 273.1), naloxone-d5 (332.1 to 258.1, 273.1), respectively.  In this 

SUHVHQWDWLRQ��UHSUHVHQWDWLYH�FKURPDWRJUDPV�DUH�VKRZQ�WR�LOOXVWUDWH�WKH�HI¿FLHQF\�RI�WKH�FKURPDWRJUDSK\�DQG�DQDO\VLV�RI�EXSUHQRUSKLQH��
norbuprenorphine, naloxone, and related glucuronides from 20 (completed) drug and driving cases

Results:��7KH�OLPLWV�RI�GHWHFWLRQ�TXDQWL¿FDWLRQ�IRU�WKLV�PHWKRG�ZHUH�GHWHUPLQHG�WR�EH��QJ�P/�DQG���QJ�P/��UHVSHFWLYHO\��IRU�DOO�
of the analytes (i.e., buprenorphine/norbuprenorphine/naloxone, and glucuronides).  The method was found to be linear from 10ng/

mL to 1,000ng/mL (r2>0.999).  The analyte recoveries were found to be greater than 95% for all of the noted compounds.  Interday 

DQG�,QWUDGD\�YDULDWLRQ�RI�WKH�PHWKRG�ZHUH�IRXQG�WR�����DQG��������UHVSHFWLYHO\���0DWUL[�HIIHFWV�ZHUH�GHWHUPLQHG�WR�EH�������'HWDLOV�
regarding the concentrations of buprenorphine/norbuprenorphine/naloxone found in 20 genuine urine cases are presented. 

Conclusion:� �7KLV�PHWKRG�GHPRQVWUDWHV� WKH� HI¿FLHQW�XVH�RI�ERWK�63(�FRXSOHG�ZLWK� WKH�XVH�RI�/&�06�06� IRU� WKH� DQDO\VLV�RI�
EXSUHQRUSKLQH�QRUEXSUHQRUSKLQH�QDOR[RQH�DQG�WKHLU�UHODWHG�JOXFXURQLGHV�LQ�FDVHV�RI�GULYLQJ�XQGHU�WKH�LQÀXHQFH�RI�GUXJV���7KH�DELOLW\�WR�
DQDO\]H�EXSUHQRUSKLQH��QRUREXSUHQRUSKLQH��QDOR[RQH��DQG�WKHLU�JOXFXURQLGHV�LQ�GUXJ�DQG�GULYLQJ�FDVHV�ZLOO�JUHDWO\�DVVLVW�WR[LFRORJLVWV�
in offering the appropriate interpretation to the submitting agencies.
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