
* Presenting Author

Criminalistics Section - 2015

Copyright 2015 by the AAFS. Unless stated otherwise, noncommercial photocopying of editorial published in this periodical is permitted by AAFS. 

Permission to reprint, publish, or otherwise reproduce such material in any form other than photocopying must be obtained by AAFS. 

445

B172 TLC-SERS of Controlled Substances:  Colloid Optimization and Drug Expansion

Marisia A. Fikiet, BS*, 300 Boston Post Road, West Haven, CT 06516; Kasey R. Cargill, 300 Boston Post Road, West Haven, CT 06516; 
and Brooke W. Kammrath, PhD, University of New Haven, Forensic Science Dept, 300 Boston Post Road, West Haven, CT 06516

After attending this presentation, attendees will understand the emerging hyphenated Thin-Layer Chromatography with Surface-

Enhanced Raman Spectroscopy (TLC-SERS) technique and how it can be used to identify drug mixtures.

This presentation will impact the forensic science community by expanding the use of TLC-SERS for the analysis of controlled 

substances. 

7KH�SXUSRVH�RI� WKLV� UHVHDUFK�ZDV� WR�H[SDQG�SUHYLRXV� UHVHDUFK�RQ� WKH� LGHQWL¿FDWLRQ�RI� FRQWUROOHG� VXEVWDQFHV�XVLQJ�7/&�6(56���
7/&�6(56�LV�D�K\SKHQDWHG�WHFKQLTXH�ZKHUH�D�PL[WXUH�LV�¿UVW�VHSDUDWHG�XVLQJ�7/&�IROORZHG�E\�6(56�RI�WKH�7/&�SODWH���$�QREOH�PHWDO�
colloid is deposited on the resultant TLC spot and SERS spectra are directly collected.  This combined technique has the potential to 

EHQH¿W�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�EHFDXVH�LW�UHTXLUHV�OHVV�VDPSOH��WLPH��DQG�PRQH\�ZKHQ�FRPSDUHG�WR�RWKHU�PHWKRGV�RI�DQDO\VLV���
,Q�DGGLWLRQ��LW�DGKHUHV�WR�WKH�VWDQGDUGV�IRU�SRVLWLYH�GUXJ�LGHQWL¿FDWLRQ�HVWDEOLVKHG�E\�WKH�6FLHQWL¿F�:RUNLQJ�*URXS�IRU�WKH�$QDO\VLV�RI�
6HL]HG�'UXJV��6:*'58*����

7KH�¿UVW�JRDO�RI�WKLV�UHVHDUFK�ZDV�WR�¿QG�D�FROORLG�WKDW�SURYLGHG�WKH�PRVW�HQKDQFHPHQW�RI�WKH�5DPDQ�VLJQDO�IRU�YDULRXV�FRQWUROOHG�
VXEVWDQFHV���&RFDLQH��PHWKDPSKHWDPLQH��GLD]HSDP��DQG�FRGHLQH�DV��PJ�PO�VROXWLRQV�LQ�PHWKDQRO�ZHUH�XVHG�WR�HYDOXDWH�WKH�YDULRXV�
colloid preparations.  A number of both silver and gold colloids were tested and evaluated.  Individually, the drugs were drawn up the 

7/&�SODWH�XVLQJ�D�PRELOH�SKDVH�RI�����FKORURIRUP�PHWKDQRO�� �7KH�SODWHV�ZHUH�DOORZHG�WR�GU\�� WKHQ���ȝO�RI� WKH�GHVLUHG�FROORLG�ZDV�
DGGHG���7KH�UHVXOWLQJ�VSHFWUD�ZHUH�HYDOXDWHG�RQ�XQLIRUPLW\�DFURVV�VDPSOLQJ��SHDN�KHLJKW��VKHOI�OLIH�RI�FROORLG��HDVH�RI�SUHSDUDWLRQ��DQG�
FRVW�RI�VWDUWLQJ�PDWHULDOV���7KH�UHVXOWV�RI�WKLV�LQYHVWLJDWLRQ�GHWHUPLQHG�WKDW�VLOYHU�FROORLGV�ZRUNHG�EHWWHU�WKDQ�JROG�FROORLGV���7KH�EHVW�
FROORLG�ZDV�D�SUHSDUDWLRQ�RI�D�VLOYHU�FROORLG�¿UVW�PDGH�E\�:KLWH�DQG�+MRUWNMDHU�WKDW�KDV�WKH�ODUJHVW�6(56�HQKDQFHPHQW��KDV�D�ORQJ�VKHOI�
life, is reproducible, and easy and fast to produce.1  This silver colloid can be prepared in only a few minutes and has a reported shelf 

life of more than a year.  The second goal of this research was to expand the number and types of controlled substances that can be 

LGHQWL¿HG�XVLQJ�7/&�6(56���,Q�DGGLWLRQ��ORZHU�OLPLWV�RI�GHWHFWLRQ�ZHUH�HVWDEOLVKHG�IRU�HDFK�GUXJ���7KH�FRQWUROOHG�VXEVWDQFHV�VHOHFWHG�
IRU�LQFOXVLRQ�LQ�WKLV�SDUW�RI�WKH�SURMHFW�ZHUH�GHWHUPLQHG�WR�EH�KHDYLO\�XVHG�RU�RQ�WKH�ULVH�E\�WKH������8QLWHG�1DWLRQV�2I¿FH�RQ�'UXJV�DQG�
&ULPH��812'&��:RUOG�'UXJ�5HSRUW�2��7KH�GUXJV�DQDO\]HG�LQFOXGHG�KHURLQ��PHWKDGRQH��PRUSKLQH��FRGHLQH��IHQWDQ\O��EXSUHQRUSKLQH��
GHVRPRUSKLQH� GLD]HSDP�� *+%�� ÀXQLWUD]HSDP�� SKHQREDUELWDO�� WHPD]HSDP�� PHWKDPSKHWDPLQH�� DPSKHWDPLQH�� FRFDLQH�� PHSKHGURQH��
0'39��0'0$��DQG�NHWDPLQH���0HWKDQRO�VROXWLRQV�RI�HDFK�GUXJ��DORQJ�ZLWK�GUXJ�PL[WXUHV��ZHUH�PDGH�DQG�VSRWWHG�RQ�7/&�SODWHV���
)ROORZLQJ�VHSDUDWLRQ����ȝO�RI�WKH�RSWLPL]HG�FROORLG�ZHUH�DGGHG�WR�HDFK�7/&�VSRW�DQG�6(56�VSHFWUD�ZHUH�FROOHFWHG�DQG�DQDO\]HG���

TLC-SERS spectra are reproducible and interpretable, thus this research demonstrated that TLC-SERS is a successful method for 

WKH�VHSDUDWLRQ�DQG�LGHQWL¿FDWLRQ�RI�D�ZLGH�UDQJH�RI�GUXJV�DQG�GUXJ�PL[WXUHV���&RXSOLQJ�7/&�ZLWK�6(56�LV�D�FRQYHQLHQW�ZD\�WR�UHGXFH�
the amount of material, equipment, and time needed for controlled substance analysis when compared to current methods and conforms 

WR�WKH�VWDQGDUGV�VHW�IRUWK�E\�6:*'58*���7KLV�LV�D�SRWHQWLDOO\�YDOXDEOH�RQ�VLWH� WHFKQLTXH�VLQFH�7/&�LV�D�UHODWLYHO\�TXLFN�DQG�HDV\�
technique and the Raman technology has recently become portable.  The added sensitivity of the SERS allows for the possibility of very 
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