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K3 Analysis of Promethazine, Chlorpromazine, and Selected Metabolites in 
Decomposed Skeletal Tissues by Microwave-Assisted Extraction/Microplate 
Solid Phase Extraction/Ultra High-Performance Liquid Chromatography (MAE/
MPSPE/UHPLC)

Courtney A. Campbell, BS*, Laurentian University, 935 Ramsey Lake Road, Sudbury, ON P3E 2C6, CANADA; James Watterson, PhD, 
Laurentian University, 935 Ramsey Lake Road, Sudbury, ON P3E 2C6, CANADA; and Caroline C. Betit, MSc, 935 Ramsey Lake Road, 
Sudbury, ON P3E 2C6, CANADA

After attending this presentation, attendees will understand how to develop a microwave-assisted extraction methodology using 

bone tissue.  An example of this methodology’s practical application using vertebral bone will be presented.

7KLV�SUHVHQWDWLRQ�ZLOO�LPSDFW�WKH�IRUHQVLF�VFLHQFH�FRPPXQLW\�E\�DGGLQJ�WR�WKH�ERG\�RI�GDWD�LOOXVWUDWLQJ�WKH�XWLOLW\�RI�VNHOHWDO�WLVVXHV�
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7KH�SXUSRVH�RI�WKLV�VWXG\�ZDV�WR�GHYHORS�DQG�YDOLGDWH�D�0LFURZDYH�$VVLVWHG�([WUDFWLRQ��0$(��IROORZHG�E\�D�0LFURSODWH�6ROLG�
3KDVH� ([WUDFWLRQ� �0363(�� PHWKRG� IRU� WKH� GHWHFWLRQ� DQG� VHPL�TXDQWLWDWLRQ� RI� 3URPHWKD]LQH� �30=��� &KORUSURPD]LQH� �&3=��� DQG�
VHOHFWHG�PHWDEROLWHV��SURPHWKD]LQH�VXOSKR[LGH��GHVPHWK\OSURPHWKD]LQH��FKORUSURPD]LQH�VXOSKR[LGH��DQG�GHVPHWK\OFKORUSURPD]LQH��LQ�
WKH�VNHOHWDO�UHPDLQV�RI�UDWV�XVLQJ�8OWUD�+LJK�3HUIRUPDQFH�/LTXLG�&KURPDWRJUDSK\��8+3/&���

0DOH�:LVWDU�UDWV��Q ����UHFHLYHG�HLWKHU�D�GRVH�RI�30=����PJ�NJ��L�S���RU�&3=����PJ�NJ��L�S�����)LYH�UDWV�DFWHG�DV�GUXJ�IUHH�FRQWUROV���
7KH�UDWV�ZHUH�HXWKDQL]HG�E\�&2
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�DVSK\[LDWLRQ���PLQ�DIWHU�H[SRVXUH�DQG�SODFHG�RXWGRRUV�WR�GHFRPSRVH�WR�VNHOHWRQ���9HUWHEUDO�ERQH�

ZDV� UHFRYHUHG�DQG�ZDVKHG�ZLWK��P/�3KRVSKDWH�%XIIHU� �3%6�����0��S+�����P/�PHWKDQRO��DQG��P/�DFHWRQH�DQG�DLU�GULHG�� �%RQHV�
ZHUH�SXOYHUL]HG�DQG�VDPSOHV�XQGHUZHQW�0$(�LQ��P/�RI�PHWKDQRO�DW���R&�LQ�D�0$56™ 6 microwave oven for a total of 60min, with 

extraction solvent recovered and replaced with fresh solvent at 15min and 30min.  All solvent extracts were recovered, evaporated to 

GU\QHVV��DQG�UHFRQVWLWXWHG�LQ��P/�RI�3KRVSKDWH�%XIIHU�6DOLQH��3%6����3URPD]LQH�ZDV�DGGHG�DV�DQ�LQWHUQDO�VWDQGDUG�����QJ��DQG�H[WUDFWV�
then underwent protein precipitation by adding 1mL of PBS along with 3mL of acetonitrile-methanol (1:1) followed by storage at -20oC 

IRU���K���7KH�VDPSOHV�ZHUH�FHQWULIXJHG�DQG�WKH�VXSHUQDWDQW�ZDV�FROOHFWHG�DQG�HYDSRUDWHG�WR��P/���3%6���P/��ZDV�XWLOL]HG�WR�GLOXWH�WKH�
VDPSOHV�ZKLFK�ZHUH�WKHQ�DFLGL¿HG�ZLWK�����O�RI�DFHWLF�DFLG���$OO�VDPSOHV�ZHUH�VXEMHFWHG�WR�63(�XVLQJ�;&(/�,�����PJ�����PLFURZHOO�
plates.  Wells were conditioned by sequential addition of 3mL methanol, water, and PBS.  Samples were loaded by gravity.  Wells were 

ZDVKHG�ZLWK�3%6���P/��DQG����0�DFHWLF�DFLG���P/��DQG�GULHG�IRU��PLQ�XQGHU�YDFXXP�����LQ�+J����:HOOV�ZHUH�ZDVKHG�ZLWK�PHWKDQRO�
��P/��DQG�GULHG�IRU���PLQ�����LQ�+J����$QDO\WHV�ZHUH�HOXWHG�XVLQJ����1+
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were evaporated to dryness and reconstituted in 500µL of mobile phase A (0.1 % formic acid in 90:10 water:acetonitrile).  Samples were 

FHQWULIXJHG�IRU���PLQ�DQG�WKHQ����O�RI�VDPSOH�ZDV�LQMHFWHG�LQWR�WKH�83+/&�ZLWK�3KRWRGLRGH�$UUD\�'HWHFWLRQ��3'$����7KH�FROXPQ�
used was a Raptor™ biphenyl column (150mm x 2.1mm, 1.7µm) with a column temperature set to 50oC.  The mobile phase gradient 

began with 95:5 A:B (B:  0.1%formic acid in 90:10 acetonitrile:water) held for 1min, then increased to 70:30 A:B over 4min, held for 

�PLQ��WKHQ�LQFUHDVHG�WR�������$�%�RYHU��PLQ��DQG�UHYHUVLRQ�EDFN�WR������$�%�ZKLFK�ZDV�KHOG�IRU��PLQ��IRU�D�WRWDO�UXQ�WLPH�RI���PLQ�
DW�D�FRQVWDQW�ÀRZ�UDWH�RI������P/�PLQ���4XDQWLWDWLYH�PHDVXUHPHQWV�ZHUH�PDGH�XVLQJ�WKH�UHVSRQVH�UDWLR�PHDVXUHG�DW����QP�IRU�WKH�
sulphoxide metabolites and 250nm for the remaining analytes. 

0HWKRG�YDOLGDWLRQ�LQYROYHG�SUHSDUDWLRQ�RI�VWDQGDUG�DQDO\WH�VDPSOHV�LQ�GUXJ�IUHH�%RQH�7LVVXH�([WUDFW��%7(����7KH�UHVSRQVH�UDWLR�
was linear from 10ng/mL to 5,000ng/mL (R2 ���������������7KH�SUHFLVLRQ�ZDV�������Q ��RQ�HDFK�RI�WKUHH�GLIIHUHQW�GD\V����7KH�OLPLW�
RI�GHWHFWLRQ�ZDV�DSSUR[LPDWHO\���QJ�P/�IRU�HDFK�DQDO\WH��DQG�WKH�OLPLW�RI�TXDQWL¿FDWLRQ�IRU�WKH�PHWKRG�ZDV�DSSUR[LPDWHO\���QJ�P/�
for each analyte.  The majority of analytes were recovered after 30min extraction interval.  Analytes were stable under the microwave 

extraction for at least 60min. 
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