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K26 Postmortem Distribution of Acetyl Fentanyl
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After attending this presentation, attendees will have a better understanding of the analysis of biological specimens for acetyl 

fentanyl and the postmortem distribution of acetyl fentanyl. 

This presentation will impact the forensic science community by providing medical examiners and toxicologists with an analytical 

method and postmortem concentrations for acetyl fentanyl, a relatively new drug of abuse in the United States.

Acetyl fentanyl (N-(1-phenethylpiperidin-4-yl)-N-phenylacetamide) is a potent synthetic opioid with structural similarity to 

fentanyl.  Animal studies have estimated acetyl fentanyl to be about one-third as potent as fentanyl.1  Acetyl fentanyl has recently gained 

SXEOLF�DWWHQWLRQ�ZKHQ�LW�ZDV�OLQNHG�WR����IDWDO�RYHUGRVHV�LQ�5KRGH�,VODQG�2 
7KH�2I¿FH�RI�WKH�FKLHI�0HGLFDO�([DPLQHU�RI�WKH�6WDWH�RI�0DU\ODQG�KDV�LQYHVWLJDWHG�WKUHH�GHDWKV�UHODWHG�WR�DFHW\O�IHQWDQ\O�XVH���7KH�

cause and manner of death was acetyl fentanyl intoxication/undetermined for each of the three following cases. 

Case 1:��$����\HDU�ROG�:KLWH�PDOH�FROOHJH�VWXGHQW�ZDV�IRXQG�XQUHVSRQVLYH�RQ�KLV�EHGURRP�ÀRRU���+H�KDG�DWWHQGHG�D�EDQTXHW�WKH�
night before, visited a few bars, then returned home where he watched television with a friend for several hours before going to bed.  The 

friend found him later the next day and he was pronounced deceased at the scene.  The decedent’s bedroom contained pills, powders, and 

drug paraphernalia.  It was reported that the decedent had a history of drug abuse and had been in rehab approximately one year prior. 

Case 2:��$����\HDU�ROG�$IULFDQ�$PHULFDQ�PDOH�ZDV�IRXQG�O\LQJ�RQ�WKH�ÀRRU�ZLWK�YRPLW�DQG�EORRG�RQ�WKH�FDUSHW�QH[W�WR�KLP���+H�ZDV�
UHSRUWHGO\�YLVLWLQJ�ZLWK�IULHQGV�DQG�KDG�XVHG�FRFDLQH�ZLWK�WKHP���,W�ZDV�DOVR�UHSRUWHG�WKDW�KH�PD\�KDYH�XVHG�KHURLQ���+H�ZDV�WUDQVSRUWHG�
to the hospital where resuscitation attempts were unsuccessful.  The decedent did have prior arrests for possession of a controlled 

substance.

Case 3:��$����\HDU�ROG�+LVSDQLF�PDOH�ZDV�DW�D�IULHQG¶V�KRXVH���+H�ZDV�UHSRUWHGO\�RIIHUHG�D�SRZGHU�WKDW�DQRWKHU�LQGLYLGXDO�ZDV�
snorting.  Soon after, the decedent became unresponsive.  Treatment with Narcan™ and resuscitative efforts were unsuccessful. 

$FHW\O�IHQWDQ\O�ZDV�LGHQWL¿HG�LQ�DQ�DONDOLQH�GUXJ�VFUHHQ��ZKLFK�LQYROYHG�DQ�DONDOLQH�H[WUDFWLRQ�RI�VSHFLPHQV�IROORZHG�E\�GHWHFWLRQ�
ZLWK�*DV�&KURPDWRJUDSK\�1LWURJHQ�3KRVSKRURXV�'HWHFWLRQ��*&�13'��DQG�FRQ¿UPDWLRQ�E\�*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\�
�*&�06����$FHW\O�IHQWDQ\O�HOXWHV�VKRUWO\�EHIRUH�IHQWDQ\O�RQ�DQ�+3���FROXPQ�DQG�SURPLQHQW�*&�06�LRQV�DUH�����������DQG�������)XUWKHU�
HYDOXDWLRQ�RI�WKH�VWDQGDUG�OLTXLG�OLTXLG�DONDOLQH�H[WUDFWLRQ�VFUHHQLQJ�SURFHGXUH�LQ�XVH�LQ�WKH�ODERUDWRU\�LQGLFDWHG�DGHTXDWH�VHQVLWLYLW\�
for the detection of acetyl fentanyl, which was detected at concentrations less than 5ng/mL.  Subsequently, a quantitation method was 

GHYHORSHG�IRU�DFHW\O�IHQWDQ\O���%ULHÀ\��LQWHUQDO�VWDQGDUG��G��IHQWDQ\O��ZDV�DGGHG�WR�VSHFLPHQV�ZKLFK�ZHUH�DONDOLQL]HG�DQG�H[WUDFWHG�ZLWK�
Q�EXW\O�FKORULGH�HWKHU�WKHQ�EDFN�H[WUDFWHG�LQWR�VXOIXULF�DFLG�DQG�¿QDOO\�DONDOLQL]HG�DQG�H[WUDFWHG�LQWR�PHWK\OHQH�FKORULGH��HYDSRUDWHG�
DQG�UHFRQVWLWXWHG�ZLWK�PHWKDQRO���7KH�H[WUDFW�ZDV�LQMHFWHG�LQWR�WKH�*&�06�ZKLFK�ZDV�RSHUDWHG�LQ�WKH�VHOHFWHG�LRQ�PRQLWRULQJ�PRGH���
The ions monitored included 231, 146, 188 (acetyl fentanyl) and 250, and 194 (d5-fentanyl).  The method was linear from 25ng/mL to 

800ng/mL.  Case specimens with concentrations above 800ng/mL were diluted with distilled water to ensure the results were within the 

FDOLEUDWLRQ�FXUYH���7KH�UHVXOWV��QJ�P/�RU�QJ�J��DUH�VXPPDUL]HG�EHORZ��

Case
,ĞĂƌƚ�
�ůŽŽĚ

&ĞŵŽƌĂů�
�ůŽŽĚ >ŝǀĞƌ <ŝĚŶĞǇ Urine sŝƚƌĞŽƵƐ�,ƵŵŽƌ �ĚĚŝƟŽŶĂů�dŽǆŝĐŽůŽŐǇ�&ŝŶĚŝŶŐƐ

1 700 460 1800 1200 1600 500
Urine: alpha-

pyrrolidinovalerophenone positive

2 180 180 180 250 380 160 %ORRG�%HQ]R\OHFJRQLQH�����PJ�/
3 500 430 430 220 1500 350 None
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Acetyl fentanyl was detected at much higher concentrations relative to what is typically seen for fentanyl intoxications, which is 
consistent with its lower potency relative to fentanyl.  Although there were some differences between heart blood and femoral blood 
concentrations, the greatest difference was seen in the case with the highest concentration, and the heart blood concentration was within 
35% of the femoral blood concentration.  The liver and vitreous humor concentrations were close to the blood concentrations.  Urine 
DOVR�FRQWDLQHG�D�KLJKHU�FRQFHQWUDWLRQ�RI�DFHW\O�IHQWDQ\O�UHODWLYH�WR�EORRG��PDNLQJ�LW�D�VXLWDEOH�VSHFLPHQ�WR�VFUHHQ�IRU�DFHW\O�IHQWDQ\O�XVH��
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