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SAMPLE PREPARATION FOR TOX SCREEN IN URINE -
HOW BROAD CAN IT GET?

Lilach Yishai Aviram, Shai Dagan, Michal Lindenbaum, Nitzan Tzanani & Ruth Barak

Analytical Chemistry Department, Israel Institute for Biological Research (IIBR), 
Ness Ziona, Israel

Lilachy@iibr.gov.il
Detection of toxic Xenobiotics is of great importance in forensic and clinical toxicology. Xenobiotics undergo metabolic transformation in the body to a more water soluble state to be rapidly excreted from the body. In urine, xenobiotics are usually in their metabolic state (phase I and phase II), and sometimes in their original structure (depending on their lipophilisity and the time passed post exposure). We have developed a general procedure for sample preparation procedure, efficient for a broad range of molecules. In order to identify the model solutes we used LC-MS/MS (QTOF), technology which is highly suitable for screening and identification of polar and semi polar compounds that might be present in urine. 15 model compounds were chosen for this work, representing a large scale of potential xenobiotics in urine, characterized by: 1. Acidic, basic and neutral properties (pKa 1-10). 2. Molecular weight in the range of 78amu-700amu. 3. Broad range of Log P (0.07-6.4). 4. Various functional groups. Although in the literature, most of the LC/MS tox screen procedures are based on the use of SPE with hydrophobic interaction (RP and polymeric), we found that these are not effective for very small acidic molecules such as Fluoroacetic acid (MW 78) that are not trapped on the polymeric (RP) stationary phase. We therefore developed a sample preparation procedure that is based on two routes: A. Strata X- SPE cartridge for neutral and basic xenobiotics such as Aniline (MW 93), Reserpine (MW 608), Caffeine (mw 194), Amphetamine (MW 135) and glucuronides (phase II metabolites). In this procedure the solutes are extracted and concentrated. B. Isolute SAX- SPE method. That is suitable for acidic compounds such as Diflunisal (MW 250), and switterions model compounds such as Tryptophan (MW 204) and Phenylglycine (MW 151). In this procedure the acidic compounds are extracted and concentrated while the zwitterions compounds are only cleaned. Good recovery was obtained for all of the model compounds (20%-90%). We compared our preparation procedure to the well known "Dilute& Shoot" strategy, and found that the SPE procedures are superior, especially for molecules such as Aniline, Reserpine, Fluoroacetic acid, Naproxen and Phenylglycine. 

The sample preparation procedure developed is part of a more general effort aimed at building a comprehensive LC-MS-MS based Tox. Screen methodology. 
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