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K52 Development of an Analytical Method for Nootropic “Smart” Drugs in Biological 
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�EHWWHU�XQGHUVWDQG�WKH�FODVV�RI�QRRWURSLF��³VPDUW´��GUXJV��EH�DEOH�WR�GHVFULEH�WKH�
UHODWLYH�PHULWV�RI�GLIIHUHQW�PRGHOV�RI�DQDO\VLV��DQG�LPSOHPHQW�D�PHWKRG�WR�LGHQWLI\��FRQ¿UP��DQG�TXDQWLWDWH�WKH�GUXJV�LQ�ELRORJLFDO�ÀXLGV��

This presentation impacts the forensic science community by describing the development of an analytical method for newly 

emerging drugs that are subject to misuse and abuse and can cause mind-altering effects.  The drugs are not currently regulated and are 

emerging online and in illicit supply chains.

6PDUW�GUXJV��DOVR�NQRZQ�DV�QRRWURSLFV��DUH�DQ�HPHUJLQJ�DUHD�RI�JURZWK� LQ� UHFUHDWLRQDO�GUXJ�XVH�ZLWK� LPSOLFDWLRQV�IRU� IRUHQVLF�
toxicology.  The drugs have stimulant properties and are alleged to boost brain function and cognition.  The media attention on these 

drugs has increased within the last few years.  The drugs have developed an underground following and are commonly sold online and 

LQ�LOOLFLW�VXSSO\�FKDLQV���0RVW�KDYH�QRW�EHHQ�DSSURYHG�RU�VFKHGXOHG�LQ�WKH�8QLWHG�6WDWHV�DQG�DUH�WKHUHIRUH�RI�FRQFHUQ�WR�UHJXODWRUV�VXFK�
DV�WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ�DQG�'UXJ�(QIRUFHPHQW�$GPLQLVWUDWLRQ���7KHUH�DUH�RQJRLQJ�LQYHVWLJDWLRQV�LQ�WKH�DSSOLFDWLRQV�RI�
VPDUW�GUXJV�LQ�WKH�WUHDWPHQW�RI�$O]KHLPHU¶V�GLVHDVH��+XQWLQJWRQ¶V�GLVHDVH��DQG�DWWHQWLRQ�GH¿FLW�K\SHUDFWLYLW\�GLVRUGHU���7KH�VWLPXODQW�
properties of the drugs have led to their use in academic doping and as drugs of abuse.  Some drugs are also prohibited by the World 

$QWL�'RSLQJ�$JHQF\��
7KH�JRDO�RI�WKLV�SURMHFW�ZDV�WR�GHYHORS�D�VLQJOH�DQDO\WLFDO�PHWKRG�IRU�VFUHHQLQJ��FRQ¿UPDWLRQ��DQG�TXDQWL¿FDWLRQ�RI�D�VHULHV�RI�WKH�

PRUH�ZLGHO\�NQRZQ�VPDUW�GUXJV�LQ�EORRG�DQG�XULQH���*DV�&KURPDWRJUDSK\�0DVV�6SHFWURPHWU\��*&�06��DQG�/LTXLG�&KURPDWRJUDSK\�
0DVV�6SHFWURPHWU\��/&�06��ZHUH�LQYHVWLJDWHG�WR�GHWHUPLQH�WKH�RSWLPXP�DSSURDFK�IRU�VHQVLWLYLW\�DQG�DELOLW\�WR�GHWHFW�D�EURDG�UDQJH�RI�
FRPSRXQGV��VSHFL¿FDOO\�SLUDFHWDP��SUDPLUDFHWDP��DQLUDFHWDP��PRGD¿QLO��DGUD¿QLO��FLSUR[LIDQ��DQG�QRRSHSW��

$QDO\WLFDO�PHWKRGV�LQFOXGHG�WKH�XVH�RI�*&�06���$QDO\VLV�ZDV�SHUIRUPHG�XVLQJ�DQ�$JLOHQW®�����������*&�06�V\VWHP�ZLWK�DQ�
Agilent®�'%��06�FROXPQ����P�[�����PP�������P����7HPSHUDWXUH�SURJUDPV�VWDUWLQJ�DW����&�DQG�LQMHFWLRQ�SRUW�WHPSHUDWXUHV�DV�ORZ�DV�
����&�ZHUH�HYDOXDWHG���7KH�UDFHWDP�FODVV�RI�GUXJV�ZKLFK�FRQWDLQ�D�S\UUROLGLQHDFHWDPLGH�VWUXFWXUH��H�J���SLUDFHWDP��SUDPLUDFHWDP��DQG�
DQLUDFHWDP��ZHUH�WKHUPDOO\�XQVWDEOH�DQG�GHJUDGHG�LQWR�WKUHH�WR�¿YH�GHULYDWLYH�VWUXFWXUHV���7KH�VWUXFWXUHV�RI�WKH�GHJUDGDWLRQ�SURGXFWV�
ZHUH�WHQWDWLYHO\�LGHQWL¿HG�EDVHG�RQ�PROHFXODU�ZHLJKW�DQG�WKHLU�PDVV�VSHFWUD�ZHUH�DGGHG�WR�D�GDWDEDVH�WR�DVVLVW�ZLWK�LGHQWL¿FDWLRQ�RI�
EUHDNGRZQ�DUWLIDFWV�LQ�IXWXUH�WR[LFRORJLFDO�DQDO\VLV���$GUD¿QLO��D�PRGD¿QLO�SURGUXJ��ZDV�IRXQG�WR�GHJUDGH�WR�PRGD¿QLO�GXULQJ�*&�06�
analysis by water loss, resulting in an inability to distinguish between the two substances.  Even at low injection port temperatures, 

GHJUDGDWLRQ�SHUVLVWHG���'HULYDWL]DWLRQ�RI�WKH�FRPSRXQGV�XVLQJ�%67)$�ZLWK����70&6�WR�IRUP�706�GHULYDWLYHV�DV�D�PHDQV�RI�VWDELOL]LQJ�
the compounds was also investigated, but also failed to produce single stable chromatographable analytes. 

$V�D�UHVXOW�RI�WKH�GHPRQVWUDWHG�WKHUPDO�LQVWDELOLW\�RI�WKHVH�GUXJV��/&�06�ZDV�LQYHVWLJDWHG���$�VXFFHVVIXO�DQDO\WLFDO�PHWKRG�ZDV�
developed using an Agilent®������VHULHV�V\VWHP�ZLWK�DQ�(FOLSVH�3OXV�&���FROXPQ�����PP�[����PP������P���D�JUDGLHQW�FRQVLVWLQJ�RI�
��P0�DPPRQLXP�DFHWDWH�EXIIHU��S+����DQG�������DFHWRQLWULOH�LVRSURSDQRO��Y�Y���D�ÀRZ�UDWH�RI����P/�PLQ��DQG�SRVLWLYH��DQLUDFHWDP��
SLUDFHWDP��SUDPLUDFHWDP��QRRSHSW�� FLSUR[LIDQ��DQG�QHJDWLYH� �PRGD¿QLO� DQG�DGUD¿QLO�� LRQL]DWLRQ�� �7KH� LRQV� WKDW�ZHUH�PRQLWRUHG�DUH�
DV� IROORZV�� � DQLUDFHWDP������P�]��SLUDFHWDP������P�]��SUDPLUDFHWDP������P�]��QRRSHSW������P�]�� FLSUR[LIDQ������P�]��PRGD¿QLO�
�����P�]��DQG��DGUD¿QLO������P�]���$OO�RI�WKH�SHDNV�ZHUH�EDVHOLQH�UHVROYHG��

)ROORZLQJ� FKDUDFWHUL]DWLRQ�RI� WKH� DERYH� FRQGLWLRQV�� H[WUDFWV� RI� EORRG� DQG�XULQH� VDPSOHV�ZHUH� SUHSDUHG�XVLQJ� VXSSRUWHG� OLTXLG�
extraction procedures and evaluated for recovery cleanliness, reproducibility, limits of detection and quantitation, accuracy, and precision.  

,Q�FRQFOXVLRQ��/&�06�SURYLGHG�D�VXSHULRU�PHDQV�RI�LGHQWL¿FDWLRQ�IRU�WKH�WDUJHW�FRPSRXQGV�GXH�WR�WKH�VWDELOLW\�RI�WKH�FRPSRXQGV�XQGHU�
WKHVH�DQDO\WLFDO�FRQGLWLRQV���7KH�PHWKRGV�HYDOXDWHG�ZHUH�HIIHFWLYH�IRU�WKH�GHWHFWLRQ�RI�WKH�WDUJHWHG�FRPSRXQGV�LQ�ELRORJLFDO�ÀXLGV��VXFK�
as whole blood and urine, at toxicologically meaningful concentrations.  
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