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B195 High-Sensitivity Drug Analysis With Optical Isomer Resolution Using Mixed 
Chiral Selectors

Christopher M. Rollman, BS*, George Washington University, 2100 Foxhall Road, NW, Somers Hall, L14, Washington, DC 20007; and 
Mehdi Moini, PhD, George Washington University, Dept of Forensic Sciences, 2100 Foxhall Road, NW, Washington, DC 20052

The goal of this presentation is to discuss the application of mixed chiral selectors to the separation of drugs and their optical 

LVRPHUV�XVLQJ�KLJKO\�VHQVLWLYH�&DSLOODU\�(OHFWURSKRUHVLV�0DVV�6SHFWURPHWU\��&(�06��LQ�DSSUR[LPDWHO\����PLQXWHV�
This presentation will impact the forensic science community by describing how to use this rapid and highly sensitive method to 

separate and identify isomers of commonly encountered drugs of abuse such as amphetamine and methamphetamine.

The separation of drug isomers is essential since scheduling and sentencing could vary based on which isomer of a compound 

is present in a sample.  Several techniques are currently used for the separation and detection of optical isomers including Gas 

&KURPDWRJUDSK\�0DVV� 6SHFWURPHWU\� �*&�06��� &DSLOODU\� (OHFWURSKRUHVLV�8OWUDYLROHW� �&(�89��� DQG� /LTXLG� &KURPDWRJUDSK\�0DVV�
6SHFWURPHWU\��/&�06����7KH�GUDZEDFNV�RI�WKHVH�WHFKQLTXHV�DUH�WKH�XVH�RI�H[SHQVLYH�FKLUDO�FROXPQV��*&�06�DQG�/&�06���GHULYDWL]DWLRQ�
RI�WKH�VDPSOH��*&�06���DQG�ORZ�VHQVLWLYLW\�DQG�VSHFL¿FLW\��&(�89����7R�DGGUHVV�WKHVH�GH¿FLHQFLHV��D�KLJKO\�VHQVLWLYH�&(�06�WHFKQLTXH�
has been developed for the separation and detection of drugs and their optical isomers in about 20 minutes using only 1 nanoliter of 

WKH�VROXWLRQ���7KH�WHFKQLTXH�LV�IDVWHU�DQG�LV�DOPRVW������[�PRUH�VHQVLWLYH�WKDQ�FXUUHQW�*&�06�DQG�/&�06�WHFKQLTXHV���,Q�DGGLWLRQ��
it provides base-line separation of the optical and positional isomer in one run.  The superior properties of this technique are due to 

WKUHH�XQLTXH�FKDUDFWHULVWLFV�RI�WKLV�GHVLJQ�������WKH�QHZ�&(�06�XVHV�D�SRURXV�WLS�IRU�LQWHUIDFLQJ�&(�WR�06���$�SRURXV�WLS�DOORZV�QDUURZ�
FDSLOODULHV������P�L�G���WR�EH�LQWHUIDFHG�WR�06�DOORZLQJ�PD[LPXP�VHQVLWLYLW\�XQGHU�HOHFWURVSUD\�LRQL]DWLRQ�ZLWKRXW�LQWURGXFLQJ�DQ\�
GHDG�YROXPH�DQG�FRQVXPLQJ�RQO\�RQH�QDQROLWHU�RI�WKH�VDPSOH�VROXWLRQ������WKH�XVH�RI����FURZQ���DV�D�FRPSOH[DWLRQ�UHDJHQW�LQ�WKH�&(�
EDFNJURXQG�HOHFWURO\WH�²�WKH�VHQVLWLYLW\�RI� WKH�DPLQH�FRQWDLQLQJ�FRPSRXQGV�DUH�HQKDQFHG�GXH� WR�KLJK� LRQL]DWLRQ�HI¿FLHQF\�RI� WKH�
FRPSOH[HV��DQG������WKH�DGGLWLRQ�RI�WKH�FKLUDO�VHOHFWRU�������FURZQ���WHWUDFDUER[\OLF�DFLG�QRW�RQO\�DOORZV�IRU�KLJKHU�VHQVLWLYLW\�EXW�DOVR�
VHSDUDWLRQ�RI�WKH�RSWLFDO�LVRPHUV�RI�FRPSRXQGV�FRQWDLQLQJ�SULPDU\�DPLQHV��KRZHYHU��WKH�RSWLFDO�LVRPHUV�RI�VHFRQGDU\�DPLQHV�VXFK�DV�
PHWKDPSKHWDPLQH�ZHUH�QRW�EDVHOLQH�VHSDUDWHG���7R�VHSDUDWH�DOO�DPLQHV��������&���7&$�ZDV�PL[HG�ZLWK�VHYHUDO�W\SHV�RI�F\FORGH[WULQV�
�Į���ȕ���Ȗ�F\FORGH[WULQ��WR�H[DPLQH�WKH�RSWLPXP�EDFNJURXQG�HOHFWURO\WH�IRU�&(�06�DQDO\VLV�GUXJV�DQG�WKHLU�RSWLFDO�LVRPHUV���8VLQJ�D�
PL[WXUH�RI�������&���7&$�DQG�ȕ�F\FORGH[WULQ�ZDV�IRXQG�WR�EDVHOLQH�VHSDUDWH�����DPSKHWDPLQH�DQG�����PHWKDPSKHWDPLQH�PL[WXUH�LQ�
OHVV�WKDQ����PLQXWHV���7R�VSHHG�XS�WKH�DQDO\VLV��WKLV�UHFHQWO\�GHYHORSHG�XOWUDIDVW�&(�06�LV�EHLQJ�DSSOLHG�WR�WKH�DQDO\VLV�RI�GUXJV�DQG�
their positional and optical isomers in approximately 60 seconds.
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