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B18 Differentiation of Cosmetic Foundations Using Liquid Chromatography/Tandem 
Mass Spectrometry

Thomas A. Brettell, PhD, Cedar Crest College, 100 College Drive, Allentown, PA 18104; Thomas H. Pritchett, MS, 100 College Drive, 
Allentown, PA 18104; and Emily A. Myers, BS*, 2133 Stoops Court, PO Box 602, North Apollo, PA 15673

$IWHU�DWWHQGLQJ�WKLV�SUHVHQWDWLRQ��DWWHQGHHV�ZLOO�KDYH�D�EHWWHU�XQGHUVWDQGLQJ�RI�KRZ�FRVPHWLF�IRXQGDWLRQ�FDQ�EH�DQDO\]HG�DV�D�IRUP�
of trace evidence.

This presentation will impact the forensic science community by providing a simple and sensitive Liquid Chromatography with 

7DQGHP�0DVV� 6SHFWURPHWU\� �/&�06�06�� PHWKRG� WR� GLIIHUHQWLDWH� GLIIHUHQW� FRVPHWLF� IRXQGDWLRQV� WKURXJK� WKH� DQDO\VLV� RI� VSHFL¿F�
preservatives.

Preservatives are natural or synthetic ingredients that are commonly added to products in order to prevent spoilage, including but 

not limited to microbial growth or undesirable chemical changes, ultimately extending the products’ shelf life.  Without the addition 

RI�SUHVHUYDWLYHV��WKH�IRXQGDWLRQ�KDV�WKH�DELOLW\�WR�HDVLO\�EHFRPH�FRQWDPLQDWHG��OHDGLQJ�WR�SURGXFW�GHJUDGDWLRQ��DQG�LQFUHDVLQJ�WKH�ULVN�
RI�LUULWDWLRQ�RU�LQIHFWLRQ���,Q�WKH�8QLWHG�6WDWHV��WKH�)RRG�DQG�'UXJ�$GPLQLVWUDWLRQ��)'$��UHJXODWHV�WKH�XVH�RI�SUHVHUYDWLYHV�XQGHU�WKH�
FRVPHWLF�SURYLVLRQV�RI�WKH�ODZ�DQG�PDQXIDFWXUHUV�WR�GHWHUPLQH�DW�ZKDW�OHYHOV�WKH�SUHVHUYDWLYHV�DUH�FRQVLGHUHG�³VDIH´�IRU�FRQVXPHU�XVH���
The most widely used preservatives in cosmetic products are parabens. 

7KLV� VWXG\�KDV�GHYHORSHG�DQ�/&�06�06�PHWKRG� IRU�GLIIHUHQWLDWLQJ�GLIIHUHQW�EUDQGV�RI� FRVPHWLF� IRXQGDWLRQV�E\�REVHUYLQJ� WKH�
DEVHQFH� DQG�RU� SUHVHQFH� RI� VSHFL¿F� SUHVHUYDWLYHV�� LQFOXGLQJ� VL[� GLIIHUHQW� SDUDEHQV�� � 7KH� DQDO\WH� SUHVHUYDWLYHV� XVHG� LQ� WKLV� VWXG\�
ZHUH�PHWK\OSDUDEHQ��HWK\OSDUDEHQ��Q�SURS\OSDUDEHQ�� LVRSURS\OSDUDEHQ��EXW\OSDUDEHQ��EHQ]\OSDUDEHQ�� WRFRSKHU\O�DFHWDWH��DQG�����GL�
WHUW�%XW\O���+\GUR[\WROXHQH��%+7��� �7KH�PHWKRG� LV�FDSDEOH�RI�VHSDUDWLQJ�DQG� LGHQWLI\LQJ�DOO�HLJKW�SUHVHUYDWLYHV� LQ� OHVV� WKDQ�VHYHQ�
minutes including the separation of n-propylparaben and isopropylparaben which has not been accomplished and reported prior to this 

PHWKRG�� �/&�06�06�GDWD�ZDV�DFTXLUHG�XVLQJ�DQ�$%,® Sciex 3200 QTRAP® triple quadrupole mass spectrometer interfaced with a 

6KLPDG]X®�/&�V\VWHP���7KH�LQVWUXPHQW�XWLOL]HG�(OHFWURVSUD\�,RQL]DWLRQ��(6,��DQG�DOO�VDPSOHV�ZHUH�UXQ�LQ�SRVLWLYH�LRQ�PRGH�PRQLWRULQJ���
Chromatography was performed on a 5.0cm x 3.0mm x 2.7µm Ultra® biphenyl column.  The strong mobile phase used was 0.1% 

IRUPLF�DFLG�LQ���SURSDQRO�DQG�WKH�ZHDN�PRELOH�SKDVH�XVHG�ZDV������IRUPLF�DFLG�LQ�+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\��+3/&��
�JUDGH�PHWKDQRO���$�6KLPDG]X® SIL-20AC Prominence auto sampler injected 2.0µL of sample and the column oven temperature was 

VHW�LVRWKHUPDOO\�DW����&�WKURXJKRXW�WKH�UXQ�ZLWK�D�ÀRZ�UDWH�RI�������/�PLQ���$�UHWHQWLRQ�WLPH�RSWLPL]DWLRQ�VWXG\�SURYLGHG�SUHHPLQHQW�
separation conditions. 

Foundation samples were prepared by adding approximately 100mg of each foundation to 5mL of methanol:acetonitrile (1:1) and 

sonicating for ten minutes.  After sonication, the solution was placed into centrifuge tubes and centrifuged for 5 minutes at 3,000rpm.  

$IWHU�FHQWULIXJDWLRQ��WKH�VXSHUQDWDQW�ZDV�FDUHIXOO\�UHPRYHG�XVLQJ�GLVSRVDEOH�SLSHWWHV�DQG�¿OWHUHG�XVLQJ�D�����P�0LOOLSRUH®�¿OWHU���2QH�
mL of the supernatant was added to a vial along with 60µL of the internal standard.  Lastly, 2.0µL of sample was injected onto the LC 

column.

6HSDUDWLQJ�DQG�LGHQWLI\LQJ�WKH�VL[�SDUDEHQV�DV�ZHOO�DV�WKH�RWKHU�SUHVHUYDWLYHV�SURYHG�WR�EH�VLPSOH�DQG�TXLFN���7KH�PHWKRG�LV�FDSDEOH�
of identifying which preservatives are present in a cosmetic sample with a limit of detection of 0.5µg/mL.  Twelve different brands of 

FRVPHWLF�IRXQGDWLRQV�ZHUH�WHVWHG�DQG�DOO�ZHUH�HDVLO\�GLIIHUHQWLDWHG�E\�DQDO\VLV�RI�WKH�SUHVHUYDWLYHV�LQ�WKH�VDPSOHV�XVLQJ�WKH�/&�06�06�
method.

Preservatives, Cosmetic Foundation, LC/MS/MS


