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B188 Fabric Phase Sorptive Extraction Media:  A Highly Effective Forensic Sample 
Collection and Storage Device

Abuzar Kabir, PhD, Florida International University, 11200 SW 8th Street, AHC4-215, Miami, FL 33199; Rodolfo Mesa*, 6301 SW 
163 Court, Miami, FL 33193; and Kenneth G. Furton, PhD, Florida International University, International Forensic Research Institute, 
University Park, Miami, FL 33199

$IWHU�DWWHQGLQJ� WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�XQGHUVWDQG� WKH�ZRUNLQJ�SULQFLSOH��DGYDQWDJHV��DQG�SRWHQWLDO�DSSOLFDWLRQV�RI� WKH�
UHFHQWO\�GHYHORSHG�VDPSOH�SUHSDUDWLRQ�WHFKQLTXH�NQRZQ�DV�)DEULF�3KDVH�6RUSWLYH�([WUDFWLRQ��)36(��LQ�SUHSDULQJ�IRUHQVLF�VDPSOHV�IRU�
instrumental analysis.  The preparation capabilities of FPSE include extraction as well as storage.

This presentation will impact the forensic science community by proving that FPSE media can be used for the extraction of samples 

of forensic interest.  Use of FPSE also reduces the collection steps involved in performing an extraction, therefore reducing the expensive 

ODERU�DQG�VXSSO\�FRVWV�DVVRFLDWHG�ZLWK�FROOHFWLQJ�WKH�VDPSOH�IURP�WKH�¿HOG�FULPH�VFHQH�DQG�WUDQVSRUWLQJ�LW�WR�WKH�DQDO\WLFDO�ODERUDWRU\�
before instrumental analysis begins.

FPSE has been shown to be a simple and more effective alternative to traditional, commercially available extraction techniques 

for preparing forensic samples for instrumental analysis and highly effective in extracting illicit drugs, nitroaromatic explosives, and 

RWKHU�WUDFH�RUJDQLF�FRPSRXQGV�RI�IRUHQVLF�VLJQL¿FDQFH�GLUHFWO\�IURP�ELRORJLFDO�HQYLURQPHQWDO�VDPSOHV���7KH�FXUUHQW�VWXG\�LOOXVWUDWHV�
the application of FPSE in extracting and retaining eight compounds of interest from water.  These compounds are:  3,4- and 

����GLPHWK\OSKHQRO��FRPSRXQG�FODVV���SKHQROV���'LSKHQ\ODPLQH��'3$��DQG���1LWURGLSKHQ\ODPLQH��1'3$���FRPSRXQG�FODVV���DPLQHV���
EHQ]RSKHQRQH�DQG�W�FKDOFRQH��FRPSRXQG�FODVV���NHWRQHV���DQG��SKHQDQWKUHQH�DQG�DQWKUDFHQH��FRPSRXQG�FODVV���3RO\F\FOLF�$URPDWLF�
+\GURFDUERQV��3$+V���

7KH�WZR�VHOHFWHG�3$+V�ZHUH�LQFOXGHG�E\�WKH�8QLWHG�6WDWHV�(QYLURQPHQWDO�3URWHFWLRQ�$JHQF\��8�6��(3$��LQ�WKHLU�3ULRULW\�3ROOXWDQWV�
/LVW�EHFDXVH�RI�WKHLU�FDUFLQRJHQLF�SURSHUWLHV�������GLPHWK\OSKHQRO������GLPHWK\OSKHQRO��1'3$��DQG�'3$�DUH�WR[LF�WR�KXPDQV�DQG�ZLOGOLIH�
ZKLFK�PDNHV�WKHP�UHOHYDQW�LQ�WKH�¿HOGV�RI�HQYLURQPHQWDO�DQG�FULPLQDO�IRUHQVLFV���%HQ]RSKHQRQH�GHULYDWLYHV��VXFK�DV�EHQ]RSKHQRQH���
ZKLFK�LV�FRPPRQO\�XVHG�LQ�VXQVFUHHQ�SURGXFWV��KDYH�EHHQ�IRXQG�WR�EH�WR[LF�DQG�SUHVHQW�VHULRXV�HFRORJLFDO�ULVNV���%HQ]RSKHQRQH�DQG�
W�FKDOFRQH�ZHUH�FKRVHQ�WR�UHSUHVHQW�NHWRQHV��ZKLFK�LV�D�SUHYDOHQW�IXQFWLRQDO�JURXS�LQ�FKHPLVWU\�� �9DULRXV�PHWKRGRORJLHV�KDYH�EHHQ�
developed and published over the years for sample preparation for the chemical analysis of these compounds.  These methodologies 

have been based on techniques including, but not limited to, Solid Phase Extraction (SPE), Liquid-Liquid Extraction (LLE), Solid-Phase 

0LFURH[WUDFWLRQ��630(���DQG�6WLU�%DU�6RUSWLYH�([WUDFWLRQ��6%6(���
0HWKRGV� LQYROYLQJ� VDPSOH�SUHSDUDWLRQ�E\�)36(�ZHUH�GHYHORSHG� IRU� WKHVH� HLJKW� FRPSRXQGV�ZLWK� HDFK� FODVV� WUHDWHG� VHSDUDWHO\�

because of the wide range of chemical properties within this group.  The effects of extraction and desorption parameters such as 

extraction volume, extraction time, ionic strength, stirring rate, desorption time, and desorption solvent system on the extraction/

GHVRUSWLRQ�HI¿FLHQF\�ZHUH�LQYHVWLJDWHG�DQG�RSWLPL]HG���)36(�ZDV�FRXSOHG�WR�KLJK�SHUIRUPDQFH�OLTXLG�FKURPDWRJUDSK\�ZLWK�XOWUDYLROHW�
detection.  The developed method was used for the determination of analytical merits:  intra-day and inter-day repeatability, linearity, 

OLPLW� RI� GHWHFWLRQ� DQG� OLPLW� RI� TXDQWLWDWLRQ�� �7KLV�PHWKRG�ZDV� DOVR� DSSOLHG� WR� H[WUDFWLQJ� WKHVH� FRPSRXQGV� IURP� VSLNHG� VDPSOHV� RI�
ZDWHU�IURP�D�ORFDO�SRQG�DQG�IURP�UHFODLPHG�ZDWHU���7KH�RSWLPL]HG�DQG�YDOLGDWHG�)36(�PHWKRGV�ZHUH�FRPELQHG�IRU�H[WUDFWLRQV�RI�WKH�
aforementioned group of eight compounds.  Once these were extracted, the FPSE media were stored under refrigeration and desorption 

was done more than a month later with no loss of analytes.

FPSE addresses some important shortcomings of conventional extraction and microextraction techniques.  For instance, extractions 

IURP�SRQG�DQG�UHFODLPHG�ZDWHU�ZHUH�GRQH�ZLWKRXW�DQ\�VDPSOH�SUHWUHDWPHQW�VXFK�DV�¿OWUDWLRQ�RU�FHQWULIXJDWLRQ�RI�WKH�VDPSOH�SULRU�WR�
H[WUDFWLRQ�� �)36(�XWLOL]HV� D� VPDOO�ÀH[LEOH�PHGLD� FRDWHG�ZLWK� VRO�JHO� K\EULG�RUJDQLF�LQRUJDQLF�SRO\PHULF�PDWHULDO� DV� WKH� H[WUDFWLRQ�
VRUEHQW�� �7KH�VRO�JHO�FRDWLQJ�SURFHVV�UHVXOWV�LQ�D�KLJKO\�SRURXV�SRO\PHULF�QHWZRUN�FKHPLFDOO\�ERQGHG�WR�WKH�VXEVWUDWH�VXUIDFH���7KH�
K\EULG�PDWHULDO�LQKHUHQWO\�SRVVHVVHV�KLJK�WKHUPDO��FKHPLFDO��DQG�PHFKDQLFDO�UHVLVWDQFH�DV�ZHOO�DV�KLJK�VSHFL¿F�VXUIDFH�DUHD���&RPSDULQJ�
to the primary contact surface area of 1,000mm2 for FPSE vs. 100mm2 for SBSE vs. 20mm2�IRU�630(��)36(�LV�VXSHULRU�ZKLFK�WUDQVODWHV�
LQWR�JUHDWHU�H[WUDFWLRQ�HI¿FLHQF\�RI�HLWKHU�RI� WKHVH�WHFKQLTXHV�� �7KH�KLJK�SULPDU\�FRQWDFW�VXUIDFH�DUHD�RI�)36(�PHGLD�LQFUHDVHV� WKH�
probability of the successful sorbent-analyte interaction for an effective analyte extraction, resulting in fast extraction equilibria along 

with high preconcentration factor.
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