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K64 Case Report of a Death Involving the Designer Opioid MT-45 Raises the Spectre 
of Synthetic Opioids in Forensic Casework

Donna M. Papsun, MS*, 607 S Olds Boulevard, Fairless, PA 19030; Alison Krywanczyk, MD*, Fletcher Allen Health Care, D13 
Stonehedge Drive, South Burlington, VT 05403; James C. Vose, BA, Vermont Forensic Laboratory, PO Box 47, Waterbury, VT 05676; 
Elizabeth A. Bundock, MD, PhD, Vermont OCME, 111 Colchester Avenue, Burlington, VT 05401; and Barry K. Logan, PhD, NMS Labs/
CFSRE, 3701 Welsh Road, Willow Grove, PA 19090

After attending this presentation, attendees will understand the increasing relevance of synthetic opiates in forensic toxicology 
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GHWHFWLRQ�DQG�TXDQWL¿FDWLRQ�RI�WKH�V\QWKHWLF�RSLRLG�³07����´

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�LQWURGXFLQJ�WKH�¿UVW�NQRZQ�FDVH�RI�GHDWK�GXH�WR�XVH�RI�WKH�GHVLJQHU�
V\QWKHWLF� RSLRLG�07����� DV�ZHOO� DV� E\� SODFLQJ� WKH� WR[LFRORJ\� UHVXOWV� LQ� WKH� FRQWH[W� RI� WKH� DXWRSV\�¿QGLQJV�� DQG�E\� H[SODLQLQJ� WKH�
GHWHFWLRQ�DQG�TXDQWL¿FDWLRQ�PHWKRGV�XVHG�

2SLDWHV�DOZD\V�¿JXUH�SURPLQHQWO\�DPRQJ�WKH�PRVW�IUHTXHQWO\�HQFRXQWHUHG�GUXJV�LQ�WR[LF�GHDWKV���,QWHUSUHWDWLRQ�LV�RIWHQ�FRPSOH[�
due to issues including therapeutic misadventure, tolerance, palliative care, drug-drug interactions, and recreational versus medical use.  

While the most frequently encountered opioids are morphine (as a therapeutic agent or heroin metabolite), oxycodone, hydromorphone, 

K\GURFRGRQH��DQG�IHQWDQ\O��UHFHQWO\�LOOLFLW�³GHVLJQHU�RSLRLGV´�KDYH�EHJXQ�WR�DSSHDU�LQ�IRUHQVLF�FDVHZRUN���7KHVH�LQFOXGH�GHDWKV�DWWULEXWHG�
to acetyl fentanyl, a synthetic analog of fentanyl which resulted in a series of deaths in Rhode Island, Louisiana, and North Carolina, 

DQG�D�UHSRUW�RI�WKH�XQUHODWHG�V\QWKHWLF�RSLDWH�DJRQLVW�$+�������D�UHVHDUFK�FKHPLFDO�OLQNHG�WR�GHDWKV�LQ�6ZHGHQ�DQG�WKH�8QLWHG�6WDWHV���
.UDWRP��D�6RXWKHDVW�$VLDQ�SODQW�FRQWDLQLQJ�WKH�GUXJ�PLWUDJ\QLQH�ZLWK�RSLRLG�OLNH�HIIHFWV�ZKLFK�LV�FXUUHQWO\�XQFRQWUROOHG�LQ�WKH�8QLWHG�
6WDWHV��KDV�DOVR�EHHQ�VHHQ�LQ�GHDWKV�LQ�FRPELQDWLRQ�ZLWK�WUDPDGRO���0RVW�UHFHQWO\��PXFK�PHGLD�DWWHQWLRQ�KDV�EHHQ�SDLG�WR�³.URNRGLO´�
�GHVRPRUSKLQH���D�V\QWKHWLF�GHULYDWLYH�RI�FRGHLQH��DOWKRXJK�QR�WR[LFRORJLFDOO\�FRQ¿UPHG�FDVHV�KDYH�EHHQ�GRFXPHQWHG�LQ�WKH�8QLWHG�
6WDWHV���5HSRUWHG�LV�WKH�¿UVW�GRFXPHQWHG�LQFLGHQW�RI�D�GHDWK�IROORZLQJ�XVH�RI�D�QRYHO�GHVLJQHU�RSLRLG��07�������F\FORKH[\O���>��5��
����GLSKHQ\OHWK\O@�SLSHUD]LQH���07����LV�D�VXEVWLWXWHG��������GLSKHQ\OHWK\O�SLSHUD]LQH�ZKLFK�LV�FKHPLFDOO\�XQUHODWHG�WR�RWKHU�NQRZQ�
opioid agonists.  It has been demonstrated to have approximately 80% of the potency of morphine in animal studies and is currently 

uncontrolled in the United States.

7KH�FDVH�LQYROYHG�D����\HDU�ROG�:KLWH�PDOH��ZLWK�D�NQRZQ�KLVWRU\�RI�VXEVWDQFH�DEXVH��ZKR�KDG�QRW�EHHQ�VHHQ�IRU�WZR�GD\V�SULRU�
WR�EHLQJ�IRXQG�GHFHDVHG���+H�DSSHDUHG�WR�KDYH�FROODSVHG�DGMDFHQW�WR�KLV�GUXJ�SUHSDUDWLRQ�DUHD�ZKHUH�D�VFDOH��VSRRQ��SLSH��OLJKWHU��DQG�
WZR�SDFNHWV�RI�ZKLWH�SRZGHU�ZHUH�IRXQG��V\ULQJH�QRW�SUHVHQW��� �2QH�SDFNHW� WHVWHG�SRVLWLYH�IRU�07����DQG�WKH�RWKHU� WHVWHG�SRVLWLYH�
IRU�HWL]RODP��DQ� LOOLFLW� WKLHQRGLD]HSLQH�ZLWK�EHQ]RGLD]HSLQH�OLNH�SURSHUWLHV�� �1HLWKHU�GUXJ� LV�SUHVFULEHG� LQ� WKH�8QLWHG�6WDWHV�� IXUWKHU�
investigation determined the decedent had purchased these online from a Canadian company and had been doing so on a monthly basis 

for quite some time.  Autopsy revealed cerebral edema, congested lungs, and a possible old injection site on the dorsum of the foot.  The 
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7KH� SRVWPRUWHP� EORRG� ZDV� VXEVHTXHQWO\� DQDO\]HG� IRU� 07���� XVLQJ� /&�06�06�� � 6DPSOH� SUHSDUDWLRQ� LQYROYHG� OLTXLG�OLTXLG�
extraction following addition of ammonium hydroxide and an extraction solvent of n-butyl chloride and acetonitrile (4:1,v/v).  The 

LQVWUXPHQW�ZDV�RSHUDWHG�LQ�SRVLWLYH�HOHFWURVSUD\��0XOWLSOH�5HDFWLRQ�0RQLWRULQJ��050��PRGH���7KH�FROXPQ�XVHG�IRU�VHSDUDWLRQ�ZDV�
D�%(+�&��������[����PP�ZLWK�PRELOH�SKDVHV�RI������IRUPLF�DFLG�LQ�PHWKDQRO�DQG������IRUPLF�DFLG�LQ�ZDWHU���7KH�LQWHUQDO�VWDQGDUG�
UHIHUHQFH�ZDV�DFHW\O�IHQWDQ\O�'����7KH�WUDQVLWLRQV�IRU�DFHW\O�IHQWDQ\O�'��ZHUH������!������DQG������!��������7KH�WUDQVLWLRQV�XVHG�IRU�
07����ZHUH������!������DQG������!��������7KH�UHWHQWLRQ�WLPHV�IRU�DFHW\O�IHQWDQ\O�'��LQWHUQDO�VWDQGDUG�DQG�07����ZHUH�����PLQ�DQG�
2.26min.  The calibration curve was 1-100ng/mL, with higher concentrations diluted to bring them within the linear range.  Targeted 
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