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B193 The Utility of Ultra High-Performance Liquid Chromatography With Time-of-
)OLJKW�'HWHFWLRQ�IRU�WKH�,GHQWL¿FDWLRQ�RI�6\QWKHWLF�&DQQDELQRLGV���3DUW�,�²�7KH�
Role of the Separation Technique
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$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG�VRPH�SULQFLSOHV�RI�8OWUD�+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\�
�8+3/&���LQ�SDUWLFXODU�KRZ�WR�GHYHORS�D�VHSDUDWLRQ�IRU�D�FRPSOH[�PL[WXUH���,Q�DGGLWLRQ��DWWHQGHHV�ZLOO�JDLQ�LQVLJKWV�LQWR�WKH�GLIIHUHQFHV�
EHWZHHQ�8+3/&�DQG�FDSLOODU\�*DV�&KURPDWRJUDSK\��*&��IRU�WKH�VHSDUDWLRQ�RI�V\QWKHWLF�FDQQDELQRLGV��LQFOXGLQJ�VWUXFWXUDO�LVRPHUV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�FODULI\LQJ�WKH�UROH�RI�8+3/&�LQ�DLGLQJ�LQ�WKH�LGHQWL¿FDWLRQ�RI�
highly similar solutes, such as synthetic cannabinoids, that are present in emerging drugs.

6HSDUDWLRQ�WHFKQLTXHV�DUH�DQ�LQWHJUDO�SDUW�RI�IRUHQVLF�GUXJ�DQDO\VLV�WRROER[�IRU�ERWK�VFUHHQLQJ�DQG�FRQ¿UPDWLRQ�SXUSRVHV�� �7KH�
6FLHQWL¿F�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�6HL]HG�'UXJV��6:*'58*���ZKLFK�LV�UHVSRQVLEOH�IRU�VHWWLQJ�VWDQGDUGV�IRU�GUXJ�DQDO\VLV��
UHTXLUHV�D�FDWHJRU\�$�WHVW�VXFK�DV�0DVV�6SHFWURPHWU\��06��ZLWK�DQ�DGGLWLRQDO�WHVW�IURP�HLWKHU�FDWHJRU\�%�RU�&���,I�D�FDWHJRU\�$�PHWKRG�
is not used, two uncorrelated techniques from category B and one from category C must be included, from which separation techniques 

such as capillary electrophoresis, gas chromatography, liquid chromatography, and thin layer chromatography would qualify.  In addition, 

HYHQ�LI�D� WHFKQLTXH�VXFK�DV�*&�06�LV�XVHG��DQ�DGGLWLRQDO� LGHQWL¿FDWLRQ�WHVW� LV�KLJKO\�GHVLUDEOH�IRU� LQFUHDVHG�FRQ¿GHQFH�RI�DQDO\VLV�
DQG�TXDOLW\�DVVXUDQFH�SXUSRVHV���0HWKRGRORJ\�FDSDEOH�RI�UHVROYLQJ�D�KRVW�RI�VLPLODU�FRPSRXQGV�LV�UHTXLUHG��HVSHFLDOO\�LQ�WKH�FDVH�RI�
HPHUJLQJ�GUXJV���,Q�WKLV�YHLQ��8+3/&�RIIHUV�UHODWLYHO\�KLJK�UHVROYLQJ�SRZHU�DQG�LV�ZHOO�VXLWHG�IRU�WKLV�SXUSRVH���%HVLGHV�WKH�DELOLW\�WR�
VHSDUDWH�FRQWUROOHG�VXEVWDQFHV�RI�D�SDUWLFXODU�FODVV�RI�VHL]HG�GUXJV��VXFK�DV�WKH�V\QWKHWLF�FDQQDELQRLGV��WKH�XWLOLW\�RI�8+3/&�GHSHQGV�
on the capability of distinguishing between structural isomers and certain stereoisomers.  The latter is particularly important since the 

FRQWUROOHG�VXEVWDQFHV�FDQ�KDYH�ERWK�FRQWUROOHG�DQG�QRQ�FRQWUROOHG�LVRPHUV���'LVWLQJXLVKLQJ�FRPSRXQGV�EDVHG�RQ�UHWHQWLRQ�WLPH�EHFRPHV�
SDUWLFXODUO\�LPSRUWDQW�ZKHQ�WKH�VROXWHV�KDYH�LGHQWLFDO�PDVV�VSHFWUD���8+3/&�7LPH�2I�)OLJKW��72)��06�DQG�*&�06�VHSDUDWLRQV�DUH�
FRPSDUHG� IRU� ��� RXW� RI� WKH� ��� FRQWUROOHG� V\QWKHWLF� FDQQDELQRLGV�� � )RU�8+3/&� UHYHUVHG� SKDVH� FKURPDWRJUDSK\�ZLWK� WKUHH� ����P�
���[����PP�FROXPQV�FRQWDLQLQJ�VXSHU¿FLDOO\�SRURXV�VWDWLRQDU\�SKDVHV�� LQFOXGLQJ�&����3KHQ\O�+H[\O��DQG�SHQWDÀXRURSKHQ\OSURS\O�
�3)3��DUH�XVHG��ZKLOH�IRU�FDSLOODU\�*&�D������P�����PP�[���P�(OLWH��06��HTXLYDOHQW�WR�'%����+3����FDSLOODU\�FROXPQ�LV�HPSOR\HG���
6XSHU¿FLDOO\�SRURXV�SDUWLFOH�FROXPQV��L�H�������P�SDUWLFOHV��RIIHU�8+3/&�SHUIRUPDQFH�ZLWK�VLJQL¿FDQWO\�ORZHU�EDFN�SUHVVXUH�WKDQ�IXOO\�
SRURXV����P�SDUWLFOH�FROXPQV���)RU�8+3/&�³RSWLPXP´�LVRFUDWLF�RU�JUDGLHQW�VHSDUDWLRQV�DUH�REWDLQHG�ZLWK������IRUPLF�DFLG�DV�WKH�EDVH�
solvent by varying the amount of acetonitrile or methanol, changing the time of the gradient and varying the temperature.  For a gradient 

VHSDUDWLRQ�XVLQJ�D�3KHQ\O�+H[\O�FROXPQ�����RXW�RI����VROXWHV�DUH�UHVROYHG��UHVROXWLRQ������LQFOXGLQJ�WZR�SDLUV�RI�GLDVWHUHRPHUV��&3����
���DQG�HSL�&3���������&3��������&��DQG�HSL�&3��������&���DQG�D�SDLU�RI�VWUXFWXUDO�LVRPHUV��-:+�����DQG�-:+������HPSOR\LQJ�
DFHWRQLWULOH�DV�WKH�VWURQJ�VROYHQW�DW����&���7KH�XQUHVROYHG�VROXWHV�DUH�UHVROYHG�XVLQJ�DOWHUQDWLYH�FKURPDWRJUDSKLF�V\VWHPV��HPSOR\LQJ�
HLWKHU�*&�RU�D�8+3/&��&���RU�3)3�VWDWLRQDU\�SKDVH���ZKLFK�VHSDUDWH���������DQG����RXW�RI�WKH����FRQWUROOHG�V\QWKHWLF�FDQQDELQRLGV��
respectively. 

)RU�WKH�VHSDUDWLRQ�RI�D�FRQWUROOHG�V\QWKHWLF�FDQQDELQRLG�-:+�����DQG�QLQH�RI�LWV�VWUXFWXUDO�LVRPHUV��XVLQJ�WKH�VDPH�FKURPDWRJUDSKLF�
FRQGLWLRQV�IRU�WKH����VROXWHV�DERYH��FDSLOODU\�*&��DQG�WKH�WKUHH�8+3/&�VWDWLRQDU\�SKDVHV�3KHQ\O�+H[\O��&���DQG�3)3�UHVROYHG����������
DQG���FRPSRXQGV��UHVSHFWLYHO\���)RU�WKH�IRXU�V\VWHPV�LQYHVWLJDWHG��RQO\�8+3/&�ZLWK�WKH�3)3�VWDWLRQDU\�SKDVH�UHVROYHG�-:+�����IURP�
the other structural isomers

The degree of orthogonality of the various chromatographic systems is demonstrated using multivariate analysis.
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