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Analysis imposes substantial challenges, especially when dealing with analytes present at trace levels in complex matrices. Although modern instrumentation has simplified analyses and made them more reliable, its use is only the last step of the whole analytical process. On the other hand, sample preparation still represents the bottleneck in many analytical methods and often requires the use of extensive protocols before instrumental analysis.



The research field of microextraction gained significance with the invention of solid-phase microextraction (SPME) in 1990 [1], which later, in 1993, became commercially available. In this technique, a small amount of extracting phase dispersed on a solid support, normally a fused-silica fiber or a metal core, is exposed to the sample, or its headspace, for a well-defined time [2,3].



Since then, SPME has become a well-established sample-prep technique for simultaneous extraction and preconcentration of compounds from a variety of matrices [4,5,6,7]. Given the simplicity, versatility, and availability of different formats, SPME addresses several challenges associated with the traditional sample preparation approaches and allows for a substantial streamlining of the analytical workflow.



Over the decades, its remarkable evolution has led to new in vivo applications [8,9,10], development of methods for the analysis of complex matrices [4,11,12,13,14], use of new coating materials [15,16,17,18,19], but also development of new devices and geometries [20,21]. Although it has been recently utilized in ambient mass spectrometry, its use in conjunction with the chromatographic approaches is now consolidated, while experimental design techniques are recommended for efficient multivariate optimization of the working variables which affect the SPME performance [3,22,23,24].



The Special Issue described below includes six contributions provided by some of the world’s leading research groups and focuses on recent advances in solid-phase microextraction.



In publication time sequence, the first contribution was submitted by Prof. Rosa Herráez-Hernández and is an article from the MINTOTA Research Group lead by Prof. Pilar Campíns-Falcó at the University of Valencia [25]. In this work, the authors explore a new material functionalized with nanoparticles as a coating for in-tube SPME. They synthesized a polymer of tetraethyl orthosilicate (TEOS) and methyltriethoxysilane (MTEOS) modified with SiO2 and TiO2 NPs and used for the extraction of a variety of water pollutants, including pesticides and PAH, using both Capillary-LC and Nano-LC. The extraction efficiencies found with the synthesized coating were compared to those obtained with commercially available capillaries.



The second contribution is by Professor Verónica Pino and coworkers from the University of La Laguna, which present a review article focused on metal–organic frameworks (MOFs) as novel sorbent materials in solid-phase microextraction (SPME) [19]. This review offers an overview of the current state of the use of MOFs in different SPME configurations, in all cases covering extraction devices coated with (or incorporating) MOFs, with emphases in their preparation. Because of their outstanding properties, MOFs have been used in an increasing number of applications and the authors foresee a rise in their applicability in a variety of SPME devices in the next years.



The third published contribution is an article by Professor Kenessov and coworkers from the Al-Farabi Kazakh National University [26]. This work is based on a method previously proposed by the same research group for the analysis of BTEX in air using 20 mL headspace vials and standard addition calibration and SPME-GC-MS instrumentation. The research aimed to expand this method to the quantitation of more than 20 VOCs in ambient air, which is the least addressed environmental matrix with the use of SPME. The developed method is low-cost and demonstrated its effectiveness for the assay of the chosen analytes in urban air.



The fourth contribution is a review article from the editors of the special issue and is the result of the extensive collaboration between Dr. Naccarato from CNR-Institute of Atmospheric Pollution Research Professor Tagarelli from University of Calabria [4]. This paper aims to describe the recent and most impactful applications in pollutant analysis using solid-phase microextraction (SPME) technology in environmental, food, and bioclinical analysis. The purpose of this review is to highlight the role that SPME is having in contaminant monitoring through the path that goes from the environment to humans. The covered papers were published in the last five years (2014–2019), thus, providing the reader with information about the current state-of-the-art and the future potential directions of the research in pollutant monitoring using SPME.



The last two published papers are review articles regarding two SPME cutting-edge topics such as the use of natural products as sorbent material and in vivo sampling.



The former is the result of a transcontinental collaboration between Professor Carasek’s group in Brazil and the Spanish group with Professor Lucena and Professor Cardenas as senior members. This paper reviews the potential of natural products as sorbents in extraction and microextraction techniques from the synergic perspectives of the two research groups working on the topic. The reuse of materials complies with the basic principles of green analytical chemistry (GAC), which provides for the reduction/minimization of the sample treatment and the use of renewable sources when possible. The article covers the use of unmodified natural materials and the modified ones to draw a general picture of the usefulness of the materials [15].



The latter paper was submitted by Professor Bianchi and is an interesting contribution from a noteworthy Italian research group [8]. In this review, the authors provide a survey of in vivo SPME applications, which cover the state-of-the-art from 2014 up to They went through the use of miniaturized devices characterized by both commercial and lab-made coatings for in vivo SPME tissue sampling, targeted to biomarker discovery or metabolomics studies. The paper pointed out how this approach can minimize adverse effects commonly present when tissue sampling is performed by ex vivo procedures, and how the use of portable instruments and the hyphenation with sensitive techniques like ambient mass spectrometry will increase the applicability of in vivo SPME.



I hope readers will judge attractive the topics covered in this Special Issue. In this specific historical moment, we wish to conclude this editorial with a quote from Seneca:




“Honores, monumenta, quicquid aut decretis ambition iussit aut operibus exstruxit cito subruitur, nihil non longa demolitur vetustas et movet; at iis quae consecravit sapientia nocere non potest; nulla abolebit aetas, nulla deminuet” 



(Seneca, De brev. vit., 15,4)





It leads us to ponder how the material desires of human ambition are deteriorated by the passage of time, while wisdom and knowledge cannot be harmed, time does not erase it, nothing can diminish it.



Enjoy reading.
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