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K25 Analysis of Acetyl Fentanyl in Postmortem Blood and Urine Specimens by Gas 
Chromatography/Mass Spectrometry (GC/MS)

Marissa J. Finkelstein, BA*, University of Florida, College of Medicine, 4800 SW 35th Drive, Gainesville, FL 32608; Chris W. Chronister, 
3K'��8QLYHUVLW\�RI�)ORULGD��3DWKRORJ\�/DEV�������6:���WK�'ULYH��*DLQHVYLOOH��)/��������&KULVWLQD�6WDQOH\��0'��5KRGH�,VODQG�2I¿FH�
of State ME, 50 Orms Street, Providence, RI 02904; Laurie M. Ogilvie, MS, RI Dept of Health/Labs, 50 Orms Street, Providence, RI 
02904; and Bruce A. Goldberger, PhD, University of Florida College of Medicine, Dept of Pathology, 4800 SW 35th Drive, Gainesville, 
FL 32608

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�TXDQWLWDWLRQ�RI�DFHW\O�IHQWDQ\O�LQ�ELRORJLFDO�VSHFLPHQV�XWLOL]LQJ�
6ROLG�3KDVH�([WUDFWLRQ��63(��DQG�*&�06���,Q�DGGLWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�SRVWPRUWHP�GLVWULEXWLRQ�RI�DFHW\O�IHQWDQ\O�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�SURYLGLQJ�WKH�¿UVW�UHSRUWHG�DQDO\WLFDO�PHWKRG�IRU�WKH�TXDQWLWDWLYH�
analysis of acetyl fentanyl in postmortem blood and urine specimens.

,Q�������WKH�&HQWHUV�IRU�'LVHDVH�&RQWURO�DQG�3UHYHQWLRQ�LVVXHG�DQ�DOHUW�UHJDUGLQJ�D�QHZ�LOOLFLW�GUXJ��DFHW\O�IHQWDQ\O���$FHW\O�IHQWDQ\O�
ZDV�LPSOLFDWHG�LQ�WKH�GHDWK�RI����GHFHGHQWV�LQ�5KRGH�,VODQG�IURP�0DUFK������WKURXJK�'HFHPEHU������1  Acetyl fentanyl is an analog of 
fentanyl, and its pharmacological effects include altered mood, euphoria, respiratory depression, and central nervous system depression.  
$FHW\O�IHQWDQ\O�LV�D�ȝ�RSLRLG�UHFHSWRU�DJRQLVW�ZLWK�SRWHQF\�UHSRUWHGO\����WLPHV�JUHDWHU�WKDQ�PRUSKLQH��EXW�RQH�WKLUG�WKH�SRWHQF\�RI�
fentanyl, based on animal studies.2

'XH�WR�WKH�QRYHOW\�RI�WKH�DQDO\WH��LW�ZDV�LPSRUWDQW�WR�GHYHORS�D�VHQVLWLYH�DQG�VSHFL¿F�PHWKRG�IRU�WKH�H[WUDFWLRQ�RI�DFHW\O�IHQWDQ\O�
IURP�SRVWPRUWHP�VSHFLPHQV���7KLV�VWXG\�IROORZHG�PHWKRG�YDOLGDWLRQ�SURFHGXUHV�SXEOLVKHG�E\�WKH�6FLHQWL¿F�:RUNLQJ�*URXS�IRU�)RUHQVLF�
7R[LFRORJ\��6:*72;��WR�GHYHORS�DQG�YDOLGDWH�D�PHWKRG�WR�TXDQWLI\�DFHW\O�IHQWDQ\O�LQ�SRVWPRUWHP�EORRG�DQG�XULQH�

63(��63(ZDUH�&(5(;�7UDFH��%��ZDV�XWLOL]HG�WR�LVRODWH�DFHW\O�IHQWDQ\O�IURP�WKH�ELRORJLFDO�PDWULFHV���$����P/�VDPSOH�RI�EORRG�
DQG�XULQH�ZDV�DOLTXRWHG�DQG�IRUWL¿HG�ZLWK�LVRWRSH�ODEHOHG�LQWHUQDO�VWDQGDUG�VROXWLRQ�FRQWDLQLQJ�13C6-acetylfentanyl.  The samples were 
EXIIHUHG�ZLWK�S+���������0�SKRVSKDWH�EXIIHU��YRUWH[HG��DQG�FHQWULIXJHG��7KH�VDPSOHV�ZHUH�WUDQVIHUUHG�WR�SUHFRQGLWLRQHG�63(�FROXPQV���
7KH�FROXPQV�ZHUH�VHTXHQWLDOO\�ZDVKHG�ZLWK�GHLRQL]HG�ZDWHU�����P0�DFHWLF�DFLG��PHWKDQRO��DQG�GULHG�IRU�¿YH�PLQXWHV�XQGHU�12.  The 
analytes were eluted with a 78:20:2 (v:v:v) methylene chloride:isopropanol:ammonium hydroxide elution solvent.  The eluents were 
GULHG�DW����&�XQGHU�12��UHFRQVWLWXWHG�ZLWK�HWK\O�DFHWDWH��DQG�VXEPLWWHG�IRU�*&�06�DQDO\VLV�

7KH�*&�06�SDUDPHWHUV�LQFOXGHG�VSOLWOHVV�LQMHFWLRQ�ZLWK�DQ�LQLWLDO�WHPSHUDWXUH�RI�����&��KROG�IRU�����PLQXWHV��UDPS�DW����&�PLQXWH�
WR�WKH�¿QDO�WHPSHUDWXUH�RI�����&�ZLWK�D�¿QDO�KROG�WLPH�RI�VHYHQ�PLQXWHV���7KH�WRWDO�UXQ�WLPH�ZDV������PLQXWHV��7KH�KHOLXP�ÀRZ�UDWH�
ZDV��P/�PLQXWH���*&�06�DQDO\VLV�ZDV�FRQGXFWHG�LQ�6HOHFWHG�,RQ�0RQLWRULQJ��6,0��PRGH�XWLOL]LQJ�WKH�IROORZLQJ�LRQV���DFHW\O�IHQWDQ\O��
m/z 231,188, 146 and 13C6-acetyl fentanyl, m/z 237, 194, 152.  The assay was linear from 1.0ng/mL to 50ng/mL.  The lower limit of 
TXDQWLWDWLRQ�ZDV�GH¿QHG�DV�WKH�ORZHVW�QRQ�]HUR�FDOLEUDWRU�����QJ�P/��DQG�WKH�H[SHULPHQWDO�OLPLW�RI�GHWHFWLRQ�ZDV����QJ�P/�DQG�����QJ�
mL in blood and urine, respectively.

6SHFLPHQV�ZHUH�REWDLQHG�IURP�WKH�5KRGH�,VODQG�2I¿FH�RI�6WDWH�0HGLFDO�([DPLQHUV�DQG�8QLYHUVLW\�RI�)ORULGD�+HDOWK�3DWKRORJ\�
/DERUDWRULHV�²�)RUHQVLF�7R[LFRORJ\�/DERUDWRU\�IRU�WKH�DQDO\VLV�RI�DFHW\O�IHQWDQ\O���7KH�GHDWKV�RFFXUUHG�IURP�0DUFK�WR�'HFHPEHU��������
$FHW\O�IHQWDQ\O�ZDV�GHWHFWHG�LQ����GHFHGHQWV���QLQH�PDOHV�DQG�¿YH�IHPDOHV��DJHG�������\HDUV�ROG���7KH�UHVXOWV�RI�WKH�DFHW\O�IHQWDQ\O�
analyses are shown in Table 1.  According to the results indicated, acetyl fentanyl demonstrates postmortem redistribution with heart-to-
femoral blood concentration ratios ranging from 0.97-2.84, with a mean of 1.59 in a group of eight fatalities.

Table 1.  Acetyl fentanyl concentrations from casework.
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0HDQ 338.6 386.7 136.6 3705.3 1.59
Range 89-945 17-915 57-178 41-9825 0.97-2.84
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63(�IROORZHG�E\�*&�06�DQDO\VLV�ZDV�VKRZQ�WR�EH�DQ�DFFHSWDEOH�PHWKRG�IRU�WKH�TXDQWLWDWLRQ�RI�DFHW\O�IHQWDQ\O�LQ�SRVWPRUWHP�EORRG�
DQG�XULQH�VSHFLPHQV��DQG�WKH�DVVD\�SURYLGHG�D�VHQVLWLYH�DQG�VSHFL¿F�PHWKRG�ZKLOH�OLPLWLQJ�LQWHUIHUHQFHV�W\SLFDOO\�IRXQG�LQ�SRVWPRUWHP�
blood and urine. 

Acetyl Fentanyl, Method Validation, GC/MS


