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Undoubtedly, all pivotal advances in a great number of scientific fields rely on advances in chemistry. Thus, the latter plays a key role in understanding the findings of numerous topics.



Of course, we are not bringing to light an unknown fact; actually, we are stating the obvious. However, it seems that even us chemists need to remind ourselves sometimes of how important our science is. A plethora of applications proves this fact, and this Special Issue on the “Research as Development Perspective” aims to highlight exactly this.



Just to mention a few of them, I list some examples that underline the importance of chemistry in technological advances.



Who can deny that testing new materials in dentistry needs the combination of the fundamentals of material science and the tools provided by analytical chemistry [1,2]?



Metabolomics provides information on the metabolic disorders that underlie disease, thus leading to the discovery of new therapeutic targets, or biomarkers that may be used as diagnostic tools [3,4,5].



The answer to criminal cases is typically hidden in the traces and clues used in forensics [6,7].



The study of the authenticity of paintings by famous artists needs a combination of spectroscopic techniques. Archaeologists use the tools provided in archaeometry, a combination of mathematics, physics and chemistry, to date archeological findings [8].



History uses chemical techniques to prove or overturn historical data. For example, tooth isotope analysis recently proved ancient historians wrong. According to a study using strontium and oxygen isotopic analysis, it was suggested that it was foreign mercenaries in 480 BC instead of Greek soldiers who helped a city in ancient Greece defeat its enemies [9].



The Olympic games use advances in anti-doping control to prevent or detect doping during sport events [10].



Pandemic situations, such as the one we are currently experiencing, have been faced through chemical or biochemical applications in a wide range of products, from antiseptic agents to vaccines or even the diagnosis of the disease [11].



Geologists use the science of geochemistry to examine the distribution of chemical elements in rocks and minerals [12].



Food sciences and technology, food and feed authenticity/adulteration, food aroma profiling, quality control and assurance are based on chemical studies [13,14,15,16,17,18]. The changes occurring in foods during processing and storage, and the mechanisms and influencing factors involved, are fully explained by chemical reactions/interactions between food components [19,20,21]. Gastronomy, and more specifically molecular cuisine, is based on chemical processes [22].



Polymer science and nanomaterials are products of the combination of the application of physicochemical principles and experimental results in a chemical laboratory.



Environmental sciences with regard to the protection of the environment and sustainability sources all use advances in chemistry, as well as in interdisciplinary studies. The monitoring of environmental pollution, e.g., by controlling toxic thallium species, and environmental technology take advantage of this cornerstone scientific field [23,24].



Metallurgy utilizes physical and chemical studies of the behavior of metallic elements, their inter-metallic compounds, and the alloys and their applications in several domains [25].



Cosmetology and the discovery of drugs either for human or veterinary medicine use analytical methods to examine the quality of products, while all clinical trial results necessary for drug approval are derived from bioanalytics [26].



Chemistry also plays a central role in the discovery of new compounds, and the synthesis of natural products, drugs and other pharmaceutical products with significant scientific, societal and environmental impact [27,28].



Additionally, these are only a few examples. The multidisciplinary role of chemistry is reflected in all important advances from research groups in every technological progress, proving that chemistry is the key issue in continuous scientific progress.



Four paradigms are described so far in this Special Issue, as described below:



Tsiasioti et al., in their paper: “Study of the Oxidative Forced Degradation of Glutathione in Its Nutraceutical Formulations Using Zone Fluidics and Green Liquid Chromatograph”, report the results of their investigation of the oxidative forced degradation of glutathione in nutraceutical formulations by two validated analytical methods. The first is based on the reaction of glutathione with o-phthalaldehyde through an automated zone fluidics flow platform and fluorimetric detection (λex/λem = 340/425 nm). The second is based on the separation of glutathione and its oxidation product by a green reversed-phase HPLC method coupled with direct UV detection, at 210 nm. A solution of 3% w/v H2O2 provided the fast oxidation of more than 95% of glutathione to yield oxidized glutathione in a time period of 180 min. The mechanism of the oxidation was proved to follow pseudo-first-order kinetics. The k, t90 and t1/2 values were calculated [15].



Tsanaktsidou and Zachariadis, in their manuscript “Titanium and Chromium Determination in Feedstuffs Using ICP-AES Technique”, present the determination of Ti and Cr in dry animal feeds using wet acid digestion and inductively coupled plasma–atomic emission spectrometry (ICP–AES), in order to use these metals as digestibility markers. A radiofrequency power of 1350 W and a nebulizer argon flow of 0.8 L/min were selected. The limits of detection were between 11.4 and 16.1 μg/g for titanium and between 10.7 and 38.2 μg/g for chromium. The recovery values for the aqueous solutions were 89.5–103.9% (titanium) and 85.3–104.2% (chromium), with relative standard deviations (RSD%) under 2.1% and standard errors under 2.32%, demonstrating that the method offered good accuracy and repeatability. Six different samples of commercially available feedstuffs (two cat foods, two dog foods, and two poultry foods) were analyzed and the levels of investigated metals were found to be in the ranges of 0.10 g/kg and <LOD for chromium and titanium, respectively (dog foods); 0.10–0.18 g/kg, 0.70 g/kg for chromium and titanium, respectively (cat foods); and 0.07 g/kg, 0.82–1.35 g/kg for chromium and titanium, respectively (poultry foods) [14].



Kazantzi and Anthemidis, in their manuscript entitled “An On-Line Flow-Injection Sorbent Extraction System Coupled with Flame Atomic Absorption Spectrometry for Thallium Determination Using a PTFE Turning-Packed Column”, present a novel time-based flow-injection–solid-phase extraction system (FI–SPE) coupled with flame atomic absorption spectrometry (FAAS) for the automatic on-line preconcentration and determination of thallium. The efficiency of poly-tetrafluoroethylene (PTFE) turnings packed into a column as sorbent material was investigated for thallium extraction. Total thallium was determined by oxidizing thallium(I) to thallium(III), adding bromine in acidic solution. The formed [TlBr4]− anionic bromo complex was retained onto the PTFE turnings by on-line mixing with sodium diethyl dithiocarbamate (DDTC). The preconcentrated Tl(III)–DDTC complex was then effectively eluted with methyl isobutyl ketone (MIBK) and introduced into the flame atomizer for measurement and quantification. The column proved to be effective, stable, and reproducible, with a long lifetime. The enrichment factor was 105 for 60 s preconcentration time, and the sampling frequency 40 h−1. The detection limit was 1.93 μg L−1, and the relative standard deviation (RSD) was 3.2% at 50.0 μg L−1 concentration. The accuracy of the proposed method was estimated by analyzing certified reference materials and environmental and biological samples [23].



Marinou et al., in their manuscript entitled “Development of a High Pressure Liquid Chromatography with Diode Array Detection Method for the Determination of Four Tetracycline Residues in Milk by Using QuEChERS Dispersive Extraction”, QuEChERS (quick, easy, cheap, effective, rugged and safe) dispersive extraction was applied for the extraction of tetracyclines (oxytetracycline, tetracycline, chlorotetracycline and doxycycline) from milk. Target analytes were determined by an accurate and sensitive chromatographic analytical method, which was validated in terms of a 2002/6572/EC decision. The analytes were separated on an Orbit 100C4 (5 μm, 250 × 4.0 mm) analytical column under a gradient mobile phase composed of a mixture of 0.01 M oxalic acid, 10−4 M Na2EDTA and acetonitrile. For the extraction of isolated compounds from sorbent, a methanol and 0.01 M oxalic acid mixture (1:1 v/v) was used, leading to relative recovery rates from 83.07% to 106.3% at concentration levels in the range 100–200 μg/kg. The within-laboratory reproducibility, expressed as relative standard deviation, was <15.5%. Decision limits ranged between 100.3 μg/kg and 105.6 μg/kg, and the detection capability varied between 100.6 μg/kg and 109.7 μg/kg. Ruggedness was evaluated by following the Youden approach, in terms of milk mass, sorbent mass, centrifugation time, vortex time, type and volume of organic solvents and evaporation temperature [16].
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