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%��� 7KH� 'HYHORSPHQW� RI� 3DSHU� 0LFURÀXLGLF� 'HYLFHV� IRU� WKH� 3UHVXPSWLYH�
Determination of Seized Drugs

Jashaun Bottoms, Tuskegee University, 1200 W Montgomery Road, Tuskegee, AL 36088; Bruce R. McCord, PhD, Florida International 
University, Dept of Chemistry, University Park, Miami, FL 33199; and Ling Wang*, Florida International University, CP-304 11200 
SW 8th Street, Miami, FL 33199

7KH�JRDO�RI�WKLV�SUHVHQWDWLRQ�LV�WR�GHPRQVWUDWH�WKH�DSSOLFDWLRQ�RI�SDSHU�PLFURÀXLGLF�GHYLFHV�DQG�FRORULPHWULF�WHVWV�LQ�WKH�SUHVXPSWLYH�
GHWHUPLQDWLRQ�RI�VHL]HG�GUXJV���,QIRUPDWLRQ�ZLOO�EH�SUHVHQWHG�RQ�WKH�GHVLJQ�RI�SDSHU�EDVHG�PXOWLSOH[HG�FRORULPHWULF�GHWHFWLRQ��KRZ�WR�
RSWLPL]H�GHWHFWLRQ�RI�GUXJV�RQ�SDSHU�PLFURÀXLGLF�GHYLFHV��DQG�ZLOO�GHPRQVWUDWH�D�YDULHW\�RI�DSSOLFDWLRQV�RI�WKH�PXOWLFKDQQHO�SDSHU�FKLSV�

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�GHPRQVWUDWLQJ�WKH�DSSOLFDWLRQ�RI�SDSHU�PLFURÀXLGLF�GHYLFHV�DV�D�
XVHIXO�WRRO�IRU�GHWHFWLQJ�VHL]HG�GUXJV�LQ�VROXWLRQ���7KH�QHZ�PHWKRG�LV�UDSLG��LQH[SHQVLYH��DQG�DSSOLFDEOH�WR�D�YDULHW\�RI�VHL]HG�GUXJV�

Currently, a wide variety of illicit drugs can be screened using presumptive colorimetric test solutions.  These colorimetric reagents 

KDYH�EHHQ�XVHG�WR�GHWHFW�VHL]HG�GUXJV�IRU�PDQ\�\HDUV��KRZHYHU��WKH�VWRUDJH�RI�WKHVH�VROXWLRQV�QRW�RQO\�RFFXSLHV�VSDFH�EXW�DOVR�LQYROYHV�
WKH�XVH�RI�WR[LF�DQG�FRUURVLYH�FKHPLFDOV���8VH�RI�WKHVH�WHVWV�LQ�WKH�¿HOG�FDQ�EH�DZNZDUG�DQG�PD\�QRW�DOZD\V�EH�SRVVLEOH�LQ�FKDOOHQJLQJ�
HQYLURQPHQWV���7KLV�VWXG\�KDV�EHHQ�ZRUNLQJ�RQ�DQ�DOWHUQDWLYH�SODWIRUP�IRU�FRORULPHWULF�GHWHFWLRQ�EDVHG�RQ�SDSHU�PLFURÀXLGLF�GHYLFHV���
Using wax printing and chromatographic paper, four lane chips have been created that adapt the colorimetric reagents to a ready-to-

use format.  Sample and solvent are applied to the paper just prior to analysis and each lane performs a different test.  These devices 

FDQ�EH�XVHG�DW�FULPH�VFHQHV��LQ�ODERUDWRULHV��DQG�DW�DQ\�RWKHU�ORFDWLRQ�ZKHUH�VHL]HG�GUXJV�QHHG�LGHQWL¿FDWLRQ���7KH�SUHSDUDWLRQ�RI�SDSHU�
PLFURÀXLGLF�GHYLFHV�LV�VLPSOH�DQG�LQH[SHQVLYH�DQG�WKH\�FDQ�EH�FRQYHQLHQWO\�VWRUHG�IRU�ODWHU�XVH�

7KH�SDSHU�PLFURÀXLGLF�GHYLFHV�DUH�GHVLJQHG�DV�D� IRXU�FKDQQHO�PXOWLSOH[HG�V\VWHP�� �3UHSDUDWLRQ�RI� WKH�GHYLFHV�UHTXLUHV�D�ZD[�
LQN�SULQWHU��FKURPDWRJUDSK\�SDSHU��DQG�FRORULPHWULF�UHDJHQWV���$�VHULHV�RI�K\GURSKLOLF�FKDQQHOV�DUH�FUHDWHG�DQG�RXWOLQHG�LQ�ZD[�RQ�WKH�
SDSHU�XVLQJ�WKH�ZD[�LQN�SULQWHU�DQG�D�ODPLQDWRU���1H[W��D�VHW�RI�GLIIHUHQW�FRORULPHWULF�UHDJHQWV�DUH�VSRWWHG�LQ�HDFK�FKDQQHO�WR�FUHDWH�WKH�
GHWHFWLRQ�]RQH���'UXJV�GLVVROYHG�LQ�VROXWLRQV�DUH�WKHQ�WUDQVIHUUHG�WR�WKH�FKLSV�ZKHUH�WKH\�PRYH�WR�WKH�GHWHFWLRQ�]RQH�YLD�FDSLOODU\�DFWLRQ���
6HTXHQFHV�RI�GLIIHUHQW�UHDJHQWV�FDQ�EH�DSSOLHG�WR�HDFK�FKDQQHO�WR�SURGXFH�D�VHULHV�RI�UHDFWLRQV�DQG�WKH�FRORU�FKDQJHV�¿QDOO\�DSSHDU�DW�WKH�
HQG�RI�HDFK�FKDQQHO���7KH�HQWLUH�SURFHVV�JHQHUDOO\�WDNHV�OHVV�WKDQ�¿YH�PLQXWHV���%HFDXVH�HDFK�GUXJ�FDQ�SURGXFH�VSHFL¿F�FRORU�FKDQJHV�
in different channels, it becomes possible to presumptively determine the type of drugs in solutions. 

One important aspect of this project is the selection of potential reagents for the device.  Traditional colorimetric reagents, such as 

WKH�0DQGHOLQH�DQG�)URKGHV�UHDJHQWV��XVH�FRQFHQWUDWHG�VXOIXULF�DFLGV���$FLGV�VXFK�DV�VXOIXULF�DFLG�DQG�QLWULF�DFLG�FDQ�EXUQ�DQG�GLJHVW�
FKURPDWRJUDSKLF�SDSHU�� �$V�D� UHVXOW��D�YDULHW\�RI�FKHPLFDO� WHVWV�KDYH�EHHQ�SHUIRUPHG� WR�PRGLI\� WKHVH� UHDJHQWV� WR�PDNH� WKHP�PRUH�
FRPSDWLEOH�ZLWK�WKH�SDSHU�EDVHG�IRUPDW���)RU�H[DPSOH��SRWDVVLXP�PDQJDQDWH��9,,���FRSSHU��,,��VXOIDWH��DQG�LURQ��,,,��R[LGH�KDYH�EHHQ�
XWLOL]HG�DV�DOWHUQDWLYH�UHDJHQWV���7KH�DGMXVWHG�FRORULPHWULF�UHDJHQWV�SURGXFH�VSHFL¿F�FRORU�FKDQJHV�IRU�VHL]HG�GUXJV�RQ�SDSHU�PLFURÀXLGLF�
GHYLFHV���3URFHGXUHV�KDYH�EHHQ�GHYHORSHG�IRU�WKH�GHWHFWLRQ�RI�FRFDLQH��NHWDPLQH��FRGHLQH��DQG�HSKHGULQH�DQG�KDYH�EHHQ�WHVWHG�DJDLQVW�
a variety of potential interferences. 

2YHUDOO��WKH�XVH�RI�SDSHU�PLFURÀXLGLF�GHYLFHV�SHUPLWV�WKH�GHYHORSPHQW�RI�UDSLG��HDVLO\�VWRUHG�WHVW�EHGV�IRU�D�YDULHW\�RI�VHL]HG�GUXJV���
7KH\�SUHVHQW�D�TXLFN�SUHVXPSWLYH�WRRO�IRU�VDPSOHV�ZKLFK�FDQ�EH�XVHG�LQ�WKH�¿HOG��SULRU�WR�FRQ¿UPDWRU\�ODERUDWRU\�DQDO\VLV�

3DSHU�0LFURÀXLGLF�'HYLFHV��6HL]HG�'UXJV��&RORULPHWULF�7HVW


