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Abstract  
Current research priorities in bioanalysis of illicit substances subjected to regulation and control by 

governmental and supranational agencies, such as drugs of abuse and compounds prohibited in sports, involve 

many methodological approaches. These include the improvement of existing analytical methods for detecting 

specific drugs, the development of analytical strategies for molecules not yet reliably detectable and the design 

of effective protocols for testing widely abused substances across a wide range of scenarios. These areas of 

investigation and research carried out by Pharmaco-Toxicological Analysis Laboratory Group (PTA Lab) will 

be outlined and explored. A summary will be given on recently developed methods for the analysis of several 

drugs of abuse and compounds included in the list of substances banned by World Anti- Doping Agency 

(WADA) in miniaturised biological matrices. Extensive bridging studies have been carried out to compare 

innovative samples with classic specimens, for the advanced analysis of both commonly prohibited 

compounds and new psychoactive substances (NPS) used for doping purposes. Moreover, a recently funded 

research project, currently in progress in collaboration with WADA, will be illustrated. This includes 

promising preliminary results from novel strategies to collect dried microsamples, processed by means of 

streamlined workflows, for fully automated LC-MS/MS analysis of several peptide hormones. Finally, the 

most recent results will be presented regarding the design and implementation of original approaches of 

automated high-throughput sample pre-treatment, using flow techniques, microfluidic chip technologies and 

on-line sample processing for bioanalytical applications and separation science purposes. 
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