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Cari Colleghi e Colleghe,

a nome del Comitato Scientifico ed Organizzatore sono lieto di invitarVi a
partecipare alla 2° Edizione del Workshop “I Giovani e la Chimica in Abruzzo”.
L’evento e dedicato in particular modo ai giovani chimici in formazione (neo-
laureati, borsisti, dottorandi, assegnisti) presso gli Atenei della regione Abruzzo e
delle altre Universita italiane. Le tematiche affrontate nel corso del workshop
saranno multidisciplinari con interventi in forma di comunicazione orale che
saranno incentrate in particular modo su aspetti di chimica farmaceutica, analisi
farmaceutica, a chimica analitica, chemometria, chimica organica, chimica degli
alimenti e tecnologia farmaceutica. Sono previsti anche interventi in forma di
keynotes da parte di esperti del mondo accademico e rappresentanti di aziende. Il
workshop con il suo carattere spiccatamente multidisciplinare rappresenta
altresi un’occasione di confronto sullo stato di avanzamento delle varie attivita di
ricerca, per raccogliere nuovi spunti e suggerimenti e per avviare nuove
collaborazioni scientifiche. Con la speranza di vederVi numerosi nella

partecipazione al Workshop, rinnovo il benvenuto a tutti i Partecipanti

Prof. Francesco Epifano
Presidente Sezione Abruzzo della Societa Chimica [taliana

Chairman
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PROGRAMMA SCIENTIFICO



12 Luglio 2022

9.00 - 9.15 Apertura dei lavori

Chairperson: Francesco Epifano

9.15-9.45 KN1

9.45-10.00 0C1

10.00-10.15 O0OC2

10.15-10.30 0OC3

10.30-10.45 0C4

10.45-11.00

Antimo Gioiello (Universita di Perugia)

STREAMLINING SYNTHESIS AND MEDICINAL CHEMISTRY BY
CONTINUOUS FLOW TECHNOLOGY

Lucia Palumbo (Universita “G. d’Annunzio” di Chieti-Pescara)
AN EASY WAY FOR THE SIMULTANEOUS HYDROLYSIS, PRE-
CONCENTRATION, AND CHEMICAL STABILIZATION OF
CROCETIN FROM SAFFRON POWDER

Martina Foschi (Universita dell’Aquila)

UV-VIS SPECTROSCOPY AND CHEMOMETRICS FOR THE
DETECTION OF EXPIRED SAFFRON

Federico Fanti (Universita di Teramo)

DETERMINATION OF DERIVATIZED SHORT CHAIN FATTY
ACIDS IN FAECES BY MEANS OF LC-MS/MS

Nicola Pinna (Universita di Perugia)

EXTRACTION OF CAROTENOIDS FROM PUMPKINS OF
DIFFERENT VARIETIES BY USING INNOVATIVE TECHNIQUES
Coffee break

Chairperson: Serena Fiorito

11.00-11.15 0C5

11.15-11.30 0Cé6

Angela Tartaglia (Universita “G. d’Annunzio” di Chieti-
Pescara)

FABRIC PHASE SORPTIVE EXTRACTION (FPSE) AS AN
EFFICIENT SAMPLE PREPARATION PLATFORM FOR THE
EXTRACTION OF ANTIDEPRESSANT DRUGS FROM
BIOLOGICAL FLUIDS

Francesco Ferella (Universita dell’Aquila - INFN)

CHEMISTRY AND MASS-SPECTROMETRY APPLIED TO GRAN
SASSO NATIONAL LABORATORIES RENOIR RADIOBIOLOGY



EXPERIMENT: MINERALIZATION AND CHARACTERIZATION
OF DIFFERENT SAMPLE MATRICES

11.30-11.45 OC7 Rosalba Vitagliano (Alma Mater Studiorum Universita di
Bologna)
MINIATURISED BLOOD SAMPLES FOR CARIPRAZINE
ANALYSIS: AN ANALITICAL APPROACH BASED ON
VOLUMETRIC ABSORPTIVE MICROSAMPLING

11.45-12.00 OC8 Chiara Collevecchio (Universita “G. d’Annunzio” di Chieti-
Pescara)
EFFICIENT REMOVAL OF TARTRAZINE FROM AQUEOUS
SOLUTIONS BY SOLID SORBENTS

Chairperson: Antonella Fontana

12.00-12.15 OC9 Giuliana Giorgianni (Universita dell’Aquila)
ORGANOCATALYZED MICHAEL ADDITION TO NITROALKENES
VIA MASKED ACETALDEHYDE

12-15-12.30 OC10 Luciano Mangiapelo (Universita di Perugia)
OPTIMIZATION OF CHLOROGENIC ACID EXTRACTION FROM
POTATO BY-PRODUCTS

12.30-13.00 KN2 Roberto LEONARDI (The Graphene Company Srl, Milano)
PRODUZIONE INDUSTRIALE DI GRAFENE E ALTRI
NANOMATERIALI PER UN MONDO SOSTENIBILE

13 Luglio 2022

Chairperson: Fabio Marinelli

9.00-9.30 KN3  Mario Li Vigni (Valagro Spa)
SIAMO CHIMICI, CIOE' CACCIATORI..PERCORSI DI RICERCA E
DI CONQUISTA NEL MONDO DELL'UNIVERSITA" E
DELL'INDUSTRIA

9.30-9.45 0C11 Lorenza Marinaccio (Universita “G. d’Annunzio” di Chieti-
Pescara)

A COMPARATIVE STUDY ON PHYTOCHEMICAL FINGERPRINT



10.00 - 10.15

10.15-10.30

10.30 - 10.45

10.45-11.00

0C12

0C13

0C14

OF TWO DIVERSE PHASEOLUS VULGARIS VAR. TONDINO DEL
TAVO AND CANNELLINO BIOEXTRACTS

Samanta Moffa (Universita “G. d’Annunzio” di Chieti-Pescara)
DESIGN OF TARGETED POLYMERIC NANOPARTICLES FOR
HUMAN BREAST CANCER CELL LINE

Enrica Rosato (Universita “G. d’Annunzio” di Chieti-Pescara)
DETERMINATION OF ANIONS IN POSTMORTEM SAMPLES FOR
FORENSIC EVALUATION

Ina Varfaj (Universita di Perugia)

ENANTIOSEPARATION OF TWO ANTI-INFLAMMATORY
CHIRAL SULFOXIDES WITH CELLULOSE-BASED CHIRAL
STATIONARY PHASES UNDER POLAR-ORGANIC CONDITIONS
Coffee break

Chairperson: Marco Chiarini

11.00-11.15

11.15-11.30

11.30-11.45

11.45-12.00

12.00-12.15

0C15

0C16

0C17

0C18

0C19

Fabiola Eugelio (Universita di Teramo)

DETERMINATION OF QUINOLIZIDINE ALKALOIDS IN LUPINUS
ALBUS L. BY MEANS OF HPLC-MS/MS

Alessandra Olarini (Universita di Modena e Reggio Emilia)
CHEMOMETRIC APPROACHES IN HYPERSPECTRAL IMAGING
Selene Fiori (Universita di Teramo)

BIOCHAR/TRANSITION METAL DICHALCOGENIDES-BASED
NANOCOMPOSITES FOR ELECTROANALYTICAL PURPOSES
Daniele Tanzilli (Universita di Modena e Reggio Emilia)
IMPROVE THE INDUSTRIAL PROCESS UNDERSTANDING
THROUGH CHEMOMETRICS

Ilaria d’Agostino (Universita “G. d’Annunzio” di Chieti-
Pescara)

THE IMPACT OF INCREASING STRUCTURAL RIGIDITY ON
BENZENESULFONAMIDE SMALL MOLECULES IN V. CHOLERAE
CARBONIC ANHYDRASES INHIBITION: DESIGN, SYNTHESIS,
COMPUTATIONAL AND ENZYMATIC STUDIES



12.30 -12.40 Chiusura dei lavori
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An easy way for the simultaneous hydrolysis, pre-concentration, and
chemical stabilization of crocetin from saffron powder

L. Palumbog, S. Fiorito?, F. Epifano?, C. Collevecchio?, F. Cardellinib, M. Bastianini®, R.
Spoglib, S. Genovese?

aDipartimento di Farmacia, Universita degli studi “G. d’Annunzio” Chieti - Pescara, Via dei
Vestini 31, 66100 Chieti Scalo (CH), Italy
bProlabin & Tefarm Srl, Via dell’Acciaio 9, 06134 Perugia, Italy
Emai: lucia.palumbo@unich.it

Crocetin is the main apocarotenoid extracted from Crocus sativus. The most of
properties of saffron are ascribed to crocetin and its diester with gentiobiose, known as
crocin-1 (Figure 1). It is nowadays well established to act as valuable and powerful
nutraceutical, especially in the prevention and management of metabolic disorders in
humans, myocardial dysfunctions, neurological disorders, and associated syndromes [1].
With the aim of its selective concentration by means of extractions from saffron powder
aqueous solutions in the heterogeneous phase, we report herein that some synthetic
clays, like zinc hydroxy chloride, magnesium aluminium hydroxy chloride, magnesium
aluminium hydroxy acetate, and zinc aluminium chloride are not only able to selectively
retain crocetin in the solid phase, but also to lead to its hydrolysis from its digentiobyosil
ester (crocin) in nearly quantitative yield and to its chemical stabilization (e.g.
oxidation) over time. This phenomenon was assessed by HPLC analyses after desorption
of crocetin from the respective support, evaluating its degradation along a period of 30
days. The method we set up could represent a good mean to obtain pure crocetin from
saffron powder, preserving in the meantime its chemical properties for a concrete
exploitation for food, pharmaceutical, and cosmetic purposes.
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Figure 1: Chemical structure of crocin-1

[1] Moshiri, M.; Vahabzadeh, M.; Hosseinzadeh, H. Drug Res. 2015, 65, 287-295.
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UV-Vis Spectroscopy and chemometrics for the detection of expired
saffron

M. Foschi, A. Biancolillo, A. A. D’Archivio

Department of Physical and Chemical Sciences, University of L’Aquila, Via Vetoio 67100,
Coppito, L’Aquila
Email: martina.foschi@univagq.it

Saffron production consists of several time-consuming phases; whether the cultivation
conditions and harvesting stages can affect the final yield of the product and, together
with the high costs, the propensity of producers to commit fraud, the drying and the
storage conditions phases actually affect the commercial quality of the spice. Indeed
storage induces oxidative or hydrolytic decomposition, whereas spice stability depends
on relative humidity, temperature, and light exposure. In this context, the quality control
is regulated by the ISO 3632-1 and 2, which allows saffron to be assigned to quality
classes according to its moisture, quantity of extraneous material, and concentration of
its secondary metabolites (picrocrocin, crocins, and safranal). Thus, the purpose of the
work was to assess if, in the context of UV-Vis quality control of the spice, it is possible,
by means of chemometrics, to differentiate between FRESH products (i.e., saffron
produced and marketed within a year) COMPLIANT ( product not yet expired) and
legally EXPIRED products (produced over two years). Therefore, spectra were collected
on 104 FRESH Umbrian samples between the years 2016 and 2020; exactly the same
batches were reanalyzed in 2021 from the interval of 5 years (the 2016 samples) to the
interval of 8 months (the 2020 samples).

Dataset Production Year Aging N samples
S2016(F) 1 1 18
S2017(F) 27
S2018(F)
S2019(F)
S2020(F)
S2016(AE)
S2017(AE)
S2018(AE)
S2019(AC)
S2020(AC)

U R WNROR®WN
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-
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Figure 1. Dataset of Fresh (F), Aged but Compliant (AC) Aged and Expired (AE) samples,
factor columns, and number of samples

Anova- Simultaneous Component Analysis confirmed a significant effect of both the
Production Year and Aging. The loading inspection confirmed the loss of the spice color
power due to the crocins degradation [1]. SIMCA constructed on FRESH samples showed
a sensitivity of 81% (6 samples erroneously refused over 32 in external validation), a
specificity of 91% for the EXPIRED class and of 89% for the COMPLIANT class. The
reported results are excellent, considering the model was built on a class consisting of
samples produced over a 5-year period (variability recognized as significant at the
exploratory stage). In conclusion, following the ISO regulation and with an appropriate
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database, it is possible to evaluate the compliance and the freshness of the spice during
its quality control.

[1] Cid-Perez, T. S.; Nevarez-Moorillén, G. V.; Ochoa-Velasco, C. E.; Navarro-Cruz, A. R; Hernandez-
Carranza, P.; Avila-Sosa, R. Molecules 2021, 26, 6954.
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Determination of derivatized short chain fatty acids in faeces by means of
LC-MS/MS

F. Fanti?, A. Girella3, A. Sabbatucci?, M. Pucci?, C. D’Addario®?, M. Maccarrone¢d, D.
Compagnone?, M.Sergi?

aFaculty of Biosciences and Technologies for Agricolture, Food and Environment,
University of Teramo, Via Renato Balzarini, 64100, Teramo; "Department of Clinical
Neuroscience, Karolinska Institutet, Stockhlom, Sweden;*Department of Biotechnological
and Applied Clinical Sciences, University of L’Aquila, L’Aquila, Italy;9European Center for
Brain Research / Santa Lucia Foundation IRCCS, Rome, Italy

Email: ffanti@unite.it

Short-chain fatty acids (SCFAs) are generated as end products, by the degradation and
fermentation of indigestible carbohydrates by the gut microbiota, a process termed
called saccharolytic fermentation [1]. They can act as signaling molecules as ligands of
G-protein-coupled receptors and they are implicated in the increase of anorexic
hormone production and energy expenditure [2]. Consequently, SCFA production was
linked to preventing the progression of obesity and related complications [3]. Also gut
microbiota-derived acetate is an important precursor for the synthesis of fatty acids and
phospholipids in the liver. SCFAs are typically quantified by gas chromatography (GC),
liquid chromatography (LC), nuclear magnetic resonance (NMR), and capillary
electrophoresis (CE) [4]. These methods require derivatization using, for example, 2-
nitrophenylhydrazin, 3-nitrophenylhydrazine, O-benzylhydroxylamine, or aniline. LC
coupled with mass spectrometry (MS) with electrospray ionization (ESI) is now the
most widely used analytical technique in metabolomics. lon-exclusion and reversed-
phase LC-MS with post-column neutralization, were used for the determination of
SCFAs in the pig colon and blood. The complex instrument setup for these two methods,
however, makes them unsuitable for routine analysis in most laboratories. On the other
hand, LC-MS quantitation without the use of an isotopically-labeled internal standard
(IS) for an analyte often makes the analysis questionable because of the notorious
matrix effects in ESI [5], especially when no efficient clean-up is carried out for the
quantification of these compounds. The aim of this work was to develop a new analytical
method for SCFA based on 3-nitrophenylhydrazone (3NPH) derivatization followed by
SPE clean-up to minimize matrix effect and improve extraction selectivity. The LC-
MS/MS method was performed both in Multi Reaction Monitoring (MRM) for
quantitative analysis and in precursor ion scan analysis (PIS) to achieve semi-targeted
analysis for a wide number of SCFA compounds based on derivatization reactions, that
could be used for putative identification and screening of SCFA compounds in biological
samples.

[1] Koh, A.; De Vadder, F.; Kovatcheva-Datchary, P.; Backhed, F. Cell 2016, 165, 1332 - 1345.
[2] Cani, P.D.; Van Hul, M.; Lefort, C.; Depommier, C.; Rastelli, M.; Everard, A.. Nat. Metab. 2019, 1, 34 - 46.
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[3] Kindt, A.; Liebisch, G.; Clavel, T.; Haller, D.; Hoermannsperger, G.; Yoon, H.; Kolmeder, D.; Sigruener, A,;
Krautbauer, S.; Seeliger, C. Nat. Commun., 2018, 9

[4] Primec, M.; Micetic-Turk, D.; Langerholc, T. Anal Biochem. 2017, 526, 9 - 21.

[5] Vogeser, M.; Seger,C. Clin. Chem. 2010, 56, 1234 - 1244.
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Extraction of carotenoids from pumpkins of different varieties by
using innovative techniques

N. Pinna, L. Cossignani, F. lanni, A. Schoubben, F. Blasi

Dipartimento di Scienze Farmaceutiche, Universita degli Studi di Perugia, 06100, Perugia
Email: nicola.pinna@studenti.unipg.it

Pumpkin is a vegetable belonging to Cucurbitaceae family that consist both wild and
domesticated species, among which the most common and used worldwide are
Cucurbita maxima, C. pepo, and C. moschata. Due to the presence of phytochemicals
(carotenoids, fiber and tocopherols), pumpkin is considered functional and medicinal
food [1]. The aim of this study was to select the best method, in terms of cost, time and
yield, for the recovery of carotenoids from C. moschata pulp, applying two innovative
extraction techniques (UAE, ultrasound-assisted extraction; MAE, microvawe-assisted
extraction). The pulp, cut into thin slices and dehydrated, was grinded to obtain a fine
and homogeneous powder, and then stored in the dark. For each extraction method,
hexane/isopropanol (60:40, v:v) mixture and a 1:20 solid:liquid ratio were used
according to the conditions reported in a previous paper [2] with slight modifications.
As regards UAE, the sample was sonicated in a ultrasonic bath for 30 min at 45 °C;
regarding MAE, the temperature was set at 45 °C, while the extraction time was 15 or 30
min. For a comparison, a conventional extraction technique, based on dynamic
maceration (MAC) for 4h at room temperature with the same solvent, was also used.?
Extraction yield, antioxidant activity by ABTS (2,2-azinobis(3-ethylbenzothiazoline-6-
sulfonic acid) assay, and RP-HPLC-DAD chromatographic analysis of extracts were
evaluated. The obtained results suggest that UAE is the most performing and efficient
procedure for carotenoids extraction from pumpKkin pulp in respect to the other
methods (MAE and MAC). In addition to a main peak corresponding to all-trans-3-
carotene, the chromatographic profiles of extracts highlighted the presence of other
interesting bioactive compounds (violaxanthin, neoxanthin, antheraxanthin, lutein, but
also mono- and diesterified structures). HPLC-MS analyses to confirm the identity of
molecules, tentatively identified on the basis of UV spectrum and bibliographic data, are
in progress.

[1] Rico, X.; Gulldn, B.; Alfonso, ].L.; Yafiez, R. Food Res. Int. 2020, 132, 109086.
[2] Rocchetti, G.; Blasi, F.; Montesano, D.; Ghisoni, S.; Marcotullio, M. C.; Sabatini, S.; Cossignani, L.; Lucini, L.
Food Res.Int. 2019, 115, 319.
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Fabric phase sorptive extraction (PSE) as an efficient sample
preparation platform for the extraction of antidepressant drugs from
biological fluids

A. Tartaglia?, S. Covone?, E. Rosato?, M. Bonellib, E. Savini¢, K. G. Furtond, L.
Gazioglue, C. D’Ovidiob, A. Kabird, M. Locatelli2

aDepartment of Pharmacy, University of Chieti-Pescara “G. d’Annunzio”, Via dei Vestini 31,
Chieti 66100, Italy; PDepartment of Medicine and Aging Sciences, Section of Legal Medicine,
University of Chieti-Pescara “G. d’Annunzio”, Chieti 66100, Italy; cPharmatoxicology
Laboratory—Hospital “Santo Spirito”, Via Fonte Romana 8, Pescara 65124,
Italy;dInternational Forensic Research Institute, Department of Chemistry and
Biochemistry, Florida International University, 11200 SW 8th St, Miami, FL 33199, USA;
¢Bezmialem Vakif University, Faculty of Pharmacy, Department of Analytical Chemistry,
Fatih 34093 Istanbul, Turkey
Email: angela.tartaglia@unich.it

Antidepressants drugs (ADs) are the most widely prescription drugs to treat major
depressive disorder (MDD). The wide increase in the use of antidepressant drugs is due
to their role not only in the treatment of major depressive disorder, but also in the
management of other related conditions such as anxiety, obsessive compulsive disorder,
and nutrition and sleep disorders. Fabric phase sorptive extraction (FPSE), a recently
introduced microextraction technique, has been herein applied to achieve a simple and
rapid simultaneous extraction of seven common antidepressant drugs (ADs, venlafaxine,
citalopram, paroxetine, fluoxetine, sertraline, amitriptyline, and clomipramine) from
biological fluids (urine, saliva and whole blood) as well as from post-mortem samples
(particularly whole blood and cerebrospinal liquor) collected during autopsies. By
eliminating the protein precipitation step and reducing solvent consumption, this
technique resulted in sample preparation compliant with Green Analytical Chemistry
(GAC) principles. Among all tested FPSE membranes, the sol-gel Carbowax 20M coating
on cellulose substrate showed optimal extraction efficiency for ADs. The analysis was
carried by high-performance liquid chromatography coupled to photo diode array
detector (HPLC-PDA). Ammonium acetate buffer and acetonitrile were used as mobile
phases. The limit of detection (LOD) ranged from 0.04 to 0.06 pg/mL, whereas limit of
quantification (LOQ) was 0.1 pg/mL. The established analytical method has been
successfully applied for the bioanalysis of real samples obtained from volunteers as well
as samples collected during various autopsies. Unequivocally, this test was the most
decisive criterion for evaluating the efficacy of the analytical method and the extraction
efficiency of FPSE.
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Chemistry and mass-spectrometry applied to Gran Sasso National
Laboratories RENOIR radiobiology experiment: mineralization and
characterization of different sample matrices

F. Ferella2b, S. Nisi?, P. Morciano?

aINFN - Laboratori Nazionali del Gran Sasso, Via G. Acitelli 22, 67100, L’Aquila;
bDipartimento di Scienze Fisiche e Chimiche, Universita degli Studi dell’Aquila, Via Vetoio,
Cap 67100, Citta L’Aquila
Email: francesco.ferella@Ings.infn.it

In addition to particle and sub-particle physics experiments, the Gran Sasso National
Laboratories in Italy also host radiobiology experiments. The current RENOIR
experiment uses the fruit fly Drosophila melanogaster as a model organism with the aim
of understanding the effects of environmental background radiation on the metabolism
of living organisms. RENOIR aims to study the biophysical mechanisms that trigger the
different biological response observed in Drosophila reared in the above ground
environment compared to the underground environment, where the cosmic ray flux is
significantly reduced. One of the main objectives of RENOIR is a detailed
characterization of the radiation field to which the biological system is exposed in both
the above ground and underground laboratory through spectrometric and dosimetric
characterization of the environments and the experimental set-up. An important
contribution to the radiation background comes from the intrinsic radioactivity in the
experimental set up components named caps, vials, and culture medium as well as from
the biological system itself. The evaluation of the intrinsic ionizing radiation
contribution by experimental set-up was carried out Inductively Coupled Plasma Mass
Spectrometry (ICP-MS). Different techniques of mineralization were adopted to
solubilize materials involved in experimental set-up (cup, vials, and culture medium);
intrinsic contribution of radioactivity was determined to evaluate possible use of
materials; Specifically, we adopted thermal heating, microwave mineralization and
ashing treatment. To determine total amount of impurities regards to natural
radioactive elements (Th, U, K), so intrinsic contribution of radioactivity, High
Resolution Inductively Coupled Plasma Mass Spectrometry was used to quantitative
analysis of interested elements. Obtained results and relative considerations will discuss
to describe radioactivity of our experimental environment
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Miniaturised blood samples for cariprazine analysis: an analitical
approach based on volumetric absorptive microsampling

R. Vitagliano?, M. Prottia, T. Vovkb, L. Mercolinia

aResearch Group of Pharmaco-Toxicological Analysis (PTA Lab), Department of Pharmacy
and Biotechnology (FaBiT), Alma Mater Studiorum - University of Bologna, Via Belmeloro
6, 40126 Bologna (Italy);*Faculty of Pharmacy, University of Ljubljana, Askerceva 7, 1000
Ljubljana (Slovenia)
Email: rosalba.vitagliano2 @unibo.it

Pharmaco-toxicological analysis in the framework of therapeutic drug monitoring
(TDM) requires the improvement of current sampling and bioanalysis procedures, with
the aim of streamline experimental protocols and provide straight-forward and high-
throughput automatable strategies [1]. In order to meet these requirements, in this
study a miniaturised method based on volumetric absorptive microsampling (VAMS)
was developed exploiting a polymeric tip able to collect an accurate volume of 10 pL of
capillary whole blood, following a simple finger prick (Figure 1). VAMS technology
provides for accurate whole blood sampling independently from haematocrit values for
the generation of fixed-volume dried microsamples [2]. A feasible and reliable VAMS-
HPLC-UV method was developed for the TDM of cariprazine (3-[4-[2-[4-(2,3-
dichlorophenyl)piperazin-1-yl]ethyl]cyclohexyl]-1,1-dimethylurea), a third generation
antipsychotic drug, obtaining satisfactory validation results on fortified blank samples in
terms of linearity, precision and extraction yield. Thus, this method was applied to real
samples within the TDM of patients treated with cariprazine, showing good agreement
between the dataset obtained from VAMS samples and the one from a plasma procedure
developed ad hoc. This innovative strategy is suitable for self- and home-sampling by
patients themselves increasing their compliance, and allows storage, shipping and
sample handling procedures at room conditions. The reliable results obtained within
this study qualify the developed strategy as a promising tool with immediate
applicability in clinical practice, with the aim of performing frequent and accurate TDM,
to obtain personalised therapies in the future perspective of sound bioanalysis
strategies for precision medicine.

Figure 1. VAMS sampling by finger prick (a), VAMS sample drying (b) and VAMS tip
extraction (c)
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[1] Bernieh, D.; Lawson, G.; Tanna, S. J. Pharm. Biomed. Anal. 2017, 142, 232-243.
[2] Protti, M.; Mandrioli, R.; Mercolini, L. Anal. Chim. Acta 2019, 1046, 32-47.
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Reference introduction study for calibration of thermal desorber - gas
chromatography

C. Collevecchio?, S. Fioritos, F. Epifano?, L. Palumbo?, M. Bastianinib, F. Cardellinib, R.
Spoglib, S. Genovese?2

aDipartimento di Farmacia, Universita di “Gabriele d’Annunzio” Chieti-Pescara, Via dei
Vestini 31, 66100, Chieti; YProlabin & Tefarm Srl, Via dell’Acciaio 9, 06134, Perugia
Email: chiara.collevecchio@unich.it

Thermal desorption (TD) combined with gas chromatography (GC) was originally
developed for offline air monitoring. In the meantime, more and more applications arose
in the pharmaceutical field where conventional approaches like headspace - GC are not
usable. A nice example is the determination of residual solvents in solid drug carriers
like mesoporous silica, gelatine and albumin [1, 2].For the latter applications, proper
reference introduction prior to calibration is not so evident. Indeed, the analysis of solid
samples using liquid reference solutions is problematic since the procedures for
calibration and sample analysis are not the same. In practice, often offline liquid
calibration (OLC) is performed and results are accepted, even if they are inaccurate since
assumptions in terms of complete adsorption and desorption are not fulfilled.Although
the issues related to the common OLC technique are known among users, no in-depth
investigation about possible causes has been carried out. Such research has been
realised here and explanations for the observed phenomena are given so that a better
insight has been achieved and possible solutions could be elaborated. With a TD tube
containing only quartz filters, a relative loss of more than 80% was noticed for some
solvents due to tube manipulation processes. Enclosing a bed of mesoporous silica as
alternative sorbent limited the losses to about 25% when samples were immediately
analysed, and even better results were obtained when tubes were stored for several
hours so that proper adsorption could take place. An additional sweep gas during
injection boosted the transfer of analytes with recoveries above 95%. However, one
could still not be sure that complete desorption had been accomplished. So, an
additional injector was installed on the apparatus to allow direct injection of reference
compounds in the primary desorption gas stream of the TD, which is referred to as
inline liquid calibration (ILC). This sorbent free, independent calibration tool avoids the
drawbacks of other approaches.

[1] Khayyat, L.; Essawy, A.; Sorour, ].; Soffar A. Peer J., 2017, 5, e3041.
[2] Khattab, T.A.; Abdelrahman, M.S.; Rehan, M. Environ. Sci. Res. Int., 2020, 27, 3803-3818.
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Organocatalyzed Michael addition to nitroalkenes via masked
acetaldehyde

G. Giorgianni?, V. Nori?, A. Sinibaldi?, F. Pesciaioli?, E. Cocco?, F. Di Donato?, A. Biancolillo?,
A. Landab, A. Carlone?

“Dipartimento di Scienze Fisiche e Chimiche, Universita degli Studi dell’Aquila, Via Vetoio,
67100, L’Aquila; "Departamento de Quimica Orgdnica I, Universidad del Pais Vasco,
Manuel Lardizabal 3, 20018 — San Sebastidn, Spain
Email: giuliana.giorgianni @ graduate.univagq.it

We recently reported a novel and safer reaction protocol for the enantioselective
enamine-catalysed addition of acetaldehyde to nitroalkenes; this protocol makes use of a
safe acetaldehyde precursor to access important intermediates to Active Pharmaceutical
Ingredients (APIs), and allows the use of fewer equivalents of acetaldehyde and lower
catalyst loadings compared to previous reports. The use of acetaldehyde dimethyl acetal
in the aminocatalytic enantioselective addition to nitroalkenes avoided the use of free
acetaldehyde, which is toxic, very reactive and has a low boiling point [1].

Ph

N oTMS )J\ .
H x H « Lower catalyst loading
X _NO (5 mol%) B
@/\/ i e —— : NO
Amberlyst-15 (10 mol%) ®/\/ 2 * Lower excess reagents
1eq 2eq HZO (6 eq.),
CHCl3, RT, 24 h, Yields 62-93% * No free acetaldehyde
16 M ee 92 - >99%

Figure 1. Enantioselective Michael addition of masked acetaldehyde to nitroalkenes.

However, a limitation of the report is the use of chloroform, a class 2 solvent. To
overcome this hurdle, we decided to explore the possibility to carry out the reaction in
water, using especially designed organocatalysts. Furthermore, to optimize the reaction
conditions, Design of Experiment (DoE) was used [2].
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| + \O O/ - =
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1eq 250q H;0, RT, 36 o0 B0 - B7%

Figure 2. Enantioselective Michael addition of masked acetaldehyde to nitroalkenes in
water.

[1] Giorgianni, G.; Nori, V.; Baschieri, A.; Palombi, L.; Carlone, A. Catalysts2020, 10, 1296-1302.
[2] Nori, V.; Sinibaldi, A.; Giorgianni, G.; Pesciaioli, F.; Di Donato, F.; Biancolillo, A.; Landa, A.; Carlone, A.
Chem. Eur. J. 2022, 28, doi.org/10.1002 /chem.202104524.
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Optimization of chlorogenic acid extraction from potato by-products
L. Mangiapelo, F. Ianni, F. Blasi, L. Cossignani

Dipartimento di Scienze Farmaceutiche, Universita di Perugia, Via del Liceo 1, 06123,
Perugia
Email: luciano.mangiapelo@studenti.unipg.it

Annually, 1300 million tonnes of waste are generated from the agricultural sector and
this number is expected to rise due to an increase in demand for agricultural products
[1]. The disposal of these by-products represents a cost and has a negative impact on the
environment. Instead, these materials are considered a widely available and low-cost
source of value-added compounds, the recovery of which therefore represents a
promising opportunity [2]. In this frame, this work investigated the isolation of
chlorogenic acid (5-CQA) from potato sprouts by Ultrasound-Assisted Extraction (UAE),
and the optimization of the extraction conditions. 5-CQA is widely known for several
health benefits due to its antioxidant, anti-inflammatory, anti-carcinogenic, and anti-
obesity properties [3]. The optimization of the extraction was carried out through an
experimental design approach to evaluate the effect of solvent composition,
solid/solvent ratio, and extraction time on 5-CQA extraction yield. Potato sprouts were
first ground and mixed, then eleven experiments were carried out using the solvent
composition (EtOH:H20, 0.1% acetic acid) and the other extraction conditions provided
by the software. The qualitative and quantitative determination of the extracts was
performed by HPLC analysis, applying the conditions reported in a previous paper [4].
The results clearly evidenced significant differences in the recovery of 5-CQA, its
isomers and caffeic acid. In particular, it was found that the best extraction conditions
were: UAE for 5 minutes at room temperature, using 70% ethanol in water and a
solid/liquid ratio of 1:10. Finally, the effect of the substitution of acetic acid in the
hydroalcoholic mixture with citric acid or ascorbic acid was studied, with the aim of
evaluating the possible protective effect on the inhibition of enzymatic browning.
According to our results, ascorbic acid was the most efficient in extracting 5-CQA and
related compounds from fresh potato sprouts.

[1] Amran, M.A,; Palaniveloo, K.; Fauzi, R.; Mohd Satar, N.; Mohidin, T.B.M.; Mohan, G.; Razak, S.A;
Arunasalam, M.; Nagappan, T.; Jaya Seelan, S.S. Sustainability 2021, 13, 11432.

[2] Panzella L.; Moccia F.; Nasti R.; Marzorati S.; Verotta L.; Napolitano A. Front. Nutri. 2020, 7, 60.

[3] Lu, H.; Tian, Z.; Cui, Y.; Liu, Z.; Ma, X., Compr. Revi. Food Sci. Food Chem. 2020, 19, 3130.

[4] Ianni, F.; Barola, C.; Blasi, F.; Moretti, S.; Galarini, R.; Cossignani, L., Food Chem. 2022, 374, 131820.
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A comparative study on phytochemical fingerprint of two diverse Phaseolus
vulgaris var. Tondino del Tavo and Cannellino bioextracts

L. Marinaccio?, A. Stefanucci?, G. Scioli?, G. Zenginb, M. Locatelli?, A. Tartaglia?, A. Della
Vallea, A. Cichelli¢, E. Novellino®e, S. Pierettif, A. Mollica2

aDipartimento di Farmacia, Universita degli Studi “G. d’Annunzio” Chieti-Pescara, Via dei
Vestini 31, 66100, Chieti; YDipartimento di Biologia, Universita di Selcuk, Campus, 42250,
Konya, Turchia; cDipartimento di Tecnologie Innovative in Medicina e Odontoiatria,
Universita degli Studi “G. d’Annunzio” Chieti-Pescara, Via dei Vestini 31, 66100, Chieti;
dUniversita Cattolica del Sacro Cuore, 00168, Roma; ¢eNGN Healthcare-New Generation
Nutraceuticals s.r.l, Torrette Via Nazionale 207, 83013, Mercogliano (AV); fNational
Centre for Drug Research and Evaluation, Istituto Superiore di Sanita, 00161, Roma
Email: lorenza.marinaccio@unich.it

Common bean extracts (Phaseolus vulgaris) showed beneficial effects on metabolic
disease and anti-obesity activity [1]. This effect is confirmed by many different
preclinical studies in rat model [2]. In this study, two different Italian variety of bean,
Tondino del Tavo and Cannellino Bio, have been analysed for their phenolic content by
HPLC-PDA after the separation of diverse fractions through a well-established extraction
procedure (Figure 1). Each extract has been evaluated for its antioxidant activity and
enzyme inhibitory activity to determine their potential biological profile. The extracts
characterized by the highest phenolic content (0.79 and 1.1 pg/mg of 3-hydroxy benzoic
acid for hexane extract of Tondino del Tavo and Cannellino Bio respectively; 0.30 pg/mg
p-coumaric acid for hexane extract of Tondino del Tavo) show the best antioxidant
activity. Finally, the decoction extracts have been tested for their anti-inflammatory
activity through zymosan-induced edema formation assay. Further investigations need
to be conducted to define the feasible biological effects and phytochemical profile of
Tondino del Tavo and Cannellino Bio extracts. Our extraction procedure may be useful
to determine their protein content and the overall phenolic profile.

/ﬁ * Protein fraction (#1TT)
* Free phenolic compounds
extract (#2TT)

th‘e‘alux vulgarisvar. |, ¢ onjugated phenolic L TPLCFDA
Tondino del tavo (TT) | compounds extracts (#3TT) analysis
* Bound phenolic compounds 2. Phenclicand
extract (#4TT) 5
o M flavonoid contents
3. Antioxidant
activity in vitro
4. Enzymatic
f \* Protein fraction (#1CB) f“h]b‘l““' activity
 Free phenolic compounds 5 ;(’n‘:!:ﬁﬁammatory
Db e g extract (#2CB) =
Phaseolus vulgaris var. . Conjugated phenolic assay in vivo

Cannellinio Bio (CB) compounds extracts (#3CB)

* Bound phenolic compounds
extract (#4CB)

—

Figure 1. Workflow of the extraction procedure.

[1] Micheli, L.; Lucarini, E.; Trallori, E.; Avagliano, C.; de Caro, C.; Russo, R.; Calignano, A.; Ghelardini, C;
Pacini, A.; Mannelli, L. Nutrients, 2019, 11, 1 - 20.
[2] Tormo, M.A; Gil-Exojo, I.; de Tejada, A.R.; Campillo, J.E. Br. J. Nutr. 2004, 92, 785 - 790.
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Design of targeted polymeric nanoparticles for human breast cancer
cell line

S. Moffa?, S. Pilato?, L. Marinelli?, M. Ciulla?, K. Corteseb, P. Castagnola ¢, A. Fontana?
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R. Benzi 10, 16132, Genova
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Polymeric nanoparticles (NPs) are drug-delivery systems produced to improve the
pharmacokinetic of drugs, reach specific sites, reduce the toxicity of the drug and
increase permeation through biological membranes. In this project the copolymer poly
(ethylene glycol) methylether-block-poly (lactic-co-glycolic) (mPLGA-PEG) was used for
the realization of NPs due to its biodegradability, bioeliminability and low toxicity [1]. In
particular, PLGA-PEG polymeric nanoparticles have been loaded with carnosic acid and
covalently linked with Trastuzumab (TMAB) in order to target them towards the HER2-
positive breast cancer cells. TMAB is a monoclonal antibody that has a double
role:allows NPs to be targetted and causes inhibition of HER-2 cells, improving the life of
patients. Carnosic acid, on the other hand, is a diterpene consisting of 20 carbon
atoms,which enhances Trastuzumab inhibition of survival and cooperatively inhibits
with this antibody, migration in ERBB2+ breast cancer cells. Furthermore, carnosic acid
is highly used for its antimicrobial, anti-inflammatory.lt is highly used for its
antimicrobial, anti-inflammatory and antioxidant activity. Due to this latter activity it
tends to easily degrade to different analogues and for this reason we added to the
preparation alpha tocopherol, a co-oxidant, in order to prevent the excessive oxidation
of carnosic acid. The nanoparticles were prepared according to the solvent
emulsification-evaporation technique. The sample was then purified by three centrifuge
cycles for 1 hour at 9000 rpm in order to get rid of the non-embedded drugs. Dynamic
Laser Light Scattering (DLS)analyzes revealed the presenceof a single population of NPs,
with dimensions between 200 and 250 nm, while the value of the Z potential was
negative. Functionalization with TMAB was performed by covalent coupling by
incubating the NPs for 3 hours in a refrigerator in the presence of EDC and NHS as well.
The TMAB-functionalized NPs were then purified by centrifugation. The morphology of
the NPs was accessed by Transmission Electron Microscope (TEM). Finally, all the
samples were subjected to freeze-drying. Carnosic acid was quantified by HPLC and the
calculated percentage entrapment efficiency was equal to 12.1% and 5% for NPs in the
absence and in the presence of TMAB, respectively. The samples were used for in
vitroanalyses on different cell lines demonstrated to be selectively effective. In terms of
survival, carnosic acid and TMAB NPs demonstrated to be more effective on SKBR-3 cell
lines, whereas in terms of cytotoxicity demonstrated to be more effective on MDA-MB-
361 cells lines.

[1] Kumari, A.; Yadav, S. K,; Yadav, S. C. Colloids Surf. B Biointerfaces 2010, 75,1 - 18.
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Determination of anions in postmortem samples for forensic
evaluation

E. Rosato?, C. D’OvidioP, M. Bonellib, A. Tartaglia2, M. Colasante?, A. Catena¢, F. Savinid, M.
Locatelli?

aDipartimento di Farmacia, Universita degli Studi di Chieti-Pescara “G. d’Annunzio”, Via dei
Vestini 31, 66100, Chieti; ?Dipartimento di Medicina e Scienze dell'invecchiamento, Sezione
di Medicina legale, Universita degli Studi di Chieti-Pescara “G. d’Annunzio”, Via dei Vestini
31, 66100, Chieti; <Sezione di Medicina Legale, Universita di Roma “Tor Vergata”, Via
Montpellier 1, 00133 Roma; Laboratorio di Farmacotossicologia, Ospedale “Santo
Spirito”, Via Fonte Romana 8, 65124 Pescara
Email: enrica.rosato@unich.it

Ion chromatography (IC) is an analytical technique for the determination of inorganic
and organic anions and cations. In the present study, a new method with IC was
developed for separation and quantification of ten anions (fluoride, chloride, bromate,
chlorite, nitrite, bromide, chlorate, nitrate, phosphate and sulfate) in postmortem
samples, in particular drowning water, pleuric liquid and gastroduodenal content. The
analytical method is simple, fast, accurate and selective for the separation and
quantification of ten anions. This first application for forensic purposes showed
interesting preliminary results. We observed an inverse relationship between the
concentration of the target analytes (fluoride, chloride) and the time of death. The
concentration of target anions decreases with increasing post mortem interval
regardless of cause of death. This first application of ion chromatography for forensic
purposes showed interesting preliminary results, as a support method for forensic
investigation on PMI. Future integration with new samples to increase the significance
of our observations and develop a chemometrics model that includes other factors.
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Enantioseparation of two anti-inflammatory chiral sulfoxides with
cellulose-based chiral stationary phases under polar organic
conditions

L. Varfaja, A. Di Micheleb, A. Passeris, F. lanni?, M. Salettic, M. Anzinic, R. Sardella?, A.
Carottia

aDipartimento di Scienze farmaceutiche, Universita degli Studi di Perugia, Via Fabretti 48,
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Pascoli 1, 06123, Perugia; <Dipartimento di Biotecnologie, Chimica e Farmacia, Universita
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Email: ina.varfaj@studenti.unipg.it

In the present study, two nitrooxyethyl sulfoxides (1 and 2, Figure 1) acting as
cyclooxygenase-2 (COX-2) inhibiting/NO donors, along with their metabolites,
hydroxyethyl derivatives (3 and 4) have been successfully enantioresolved with two
cellulose tris(3,5-dichlorophenylcarbamate)-based chiral stationary phases (CSPs), one
with a coated (CSP 1) and the other (CSP 2) with an immobilized chiral selector [1].

Q R
A
s—/_
/ \ 1: X=H, R=ONO,
Q N 2: X=F, R=ONO,
B 3: X=H, R=OH
\6 4: X=F, R=OH
X

Figure 1

The immobilized selector in CSP 2 produced comparable-to-better performances than
the coated version in CSP 1 (with o and Rs values up to 1.94 and 6.32, respectively)
under polar-organic conditions with an ethanol/2-propanol (80:20, v/v) containing
mobile phase. Electronic circular dichroism studies coupled to ab initio time-dependent
density functional theory simulations allowed to define the enantiomer elution order
(EEQ) of three out of four compounds. For the two hydroxyethyl derivatives 3 and 4, the
same EEO [(S)<(R)] was obtained with both CSPs, while for the compounds containing
the —ONO; group (1 and 2) a different elution order was found depending on the coated
or immobilized nature of the chiral selector [that is, (S)<(R) with CSP 1 and (R)<(S) with
CSP 2]. A molecular modelling study based on docking simulations allowed the
explanation at a molecular level of the enantioseparation mechanism of compounds 3
and 4 on both CSPs.

[1] Varfaj, I.; Di Michele, A.; Ianni, F.; Saletti, M.; Anzini, M.; Barola, C.; Chankvetadze, B.;Sardella, R.; Carotti,
A.J. Chromatogr. A Open 2021, 1,100022.a
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Determination of quinolizidine alkaloids in Lupinus albus L. by means
of HPLC-MS/MS

F. Eugelio, S. Palmieri, E. Viteritti, F. Fanti, A. Pepe, M. Sergi, D. Compagnone

Faculty of Bioscience and Technology for Food, Agriculture and Environment, Via Renato
Balzarini 1, 64100, Teramo
Email: feugelio@unite.it

Bioactive compounds in plant matrices are widely studied for their important role in
modulating metabolic processes and prevention of several chronic diseases in human
health, due to their therapeutic properties. Among them, alkaloids are known to cause a
wide variety of both negative and positive physiological effects in humans and animals.
Quinolizidine alkaloids (CsNCs skeleton) are L-lysine derived compounds, having one or
more nitrogen atoms usually contained in a heterocyclic ring system, which can be
divided in bicyclic, tricyclic, and tetracyclic alkaloids [1]. These compounds are
especially found in plants belonging to the Lupinus L. genus (Fabaceae family), in which
they impart the bitter taste and act as a defense mechanism against pathogens and
herbivorous animals. There are almost 70 different quinolizidine alkaloids found in
various lupin species, which levels and combinations vary according to botanical and
geographic origin, but also to soil composition and climate; they can cause symptoms of
poisoning in humans, affecting the nervous, circulatory and digestive systems. There are
few methods in the literature about the quantification of alkaloids in this specific food
matrix; most of them reported the using of gas chromatography coupled to mass
spectrometry (GC-MS). In recent years, there has been an increase in the development of
methods by liquid chromatography coupled with tandem mass spectrometry (LC-
MS/MS) to detect alkaloid compounds in various matrices, both food and biological [2].
In this work, a sensitive method involving the use of LC-MS/MS was developed in
multiple reaction monitoring (MRM) mode, with the aim of the simultaneous
quantification and determination of twelve different alkaloids. The analysis was
conducted on different commercial forms of white lupin (L. albus L.), through the
development of an efficient extraction procedure followed by a suitable clean-up step,
performed by Solid Phase Extraction, in order to decrease the amount of interfering
compounds and to obtain reliable recoveries The presented analytical method was
validated following FDA guidelines, which demonstrated the reliability and robustness
of the procedure.

[1] Aniszewski, T.; Alkaloid Chemistry, Chapter 2, 2015.
[2] Federal Institute for Risk Assessment (BfR) Opinion No 003/2017; Risk assessment of the occurrence of
alkaloids in lupin seeds, 27 March 2017.
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Chemometric approaches in hyperspectral imaging
A. Olariniab, L. Duponchelb, C. Ruckebuschb, M. Cocchi2
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bLASIRE, Université de Lille, Cité Scientifique, 59650, Villeneuve-d'Ascq, France
Email: alessandra.olarini@unimore.it

Hyperspectral imaging is a powerful not destructive technique that gathers the chemical
and the spatial information of a sample in a cube of data. It finds application in many
sectors: food, biotechnology, forensic science, pharmaceutical, remote sensing as it can
detect chemicals in a sample, but also where and how specific compounds are
distributed. The hypercube can be investigated with chemometric approaches such as
classification and spectral unmixing methods. The first aims to assign a class label to
every pixel (e.g. case study in Figure 1.A), the second describes each pixel as a linear
mixture of pure spectra characteristic of those unknown individual sources [1] (e.g. case
study in Figure 1.B). However, some situations may be borderline for the use of both
methods, which is the case in a mixture of two or more components for which only some
compositions of the mixture are observed, and data distribution shows clear clusters
(Figure 1.C). This is what spectroscopists often face in analysing biomedical images v[2,
3].

A R " G + Mean/Pu-c
- Bar 1ples
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Figure 1. Normalized scores in PCA space

Here we present a series of simulations of hyperspectral image of three pure
components facing different situations. Advantages and disadvantages of K-means and
Multivariate Curve Resolution-Alternating Least Squares (MCR-ALS) approaches are
evaluated in this work, in relation to the structure of the data, analysed in both the
spectral and spatial mode to find a general application framework for classification and
spectral unmixing methods. Results showed that MCR identified the three components
in all the simulated datasets belonging to the cases in Figure 1.B and 1.C, including noisy
simulations, and the results were highly depended of the added type of noise. K-means
succeeded in classifying the data in the situation of Figure 1.A and 1.C. Of course, the
classification technique for scenarios such as 1.B, in which the discrete samples are
missed by varying the concentration profiles, was not efficient in terms of analysis time
and results obtained. The presence of mixed pixels is one limitation because it can result
in a misclassification problem. This work is a preliminary work and future development
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on real datasets of biological tissue aims to investigate pure pixels in challenging
scenarios.

[1] Amigo, ]. M., Hyperspectral Imaging, Elsevier 2019, 32.
[2] Piqueras, S.; Duponchel, L.; Tauler, R.; de Juan, A. Anal. Chim. Acta, 2011, 705, 182-192.

[3] Valenta, H.; Hugelier, S.; Duwé, S.; Lo Gerfo, G.; Miiller, M.; Dedecker, P.; Vandenberg,W., Biophys. Rep.,
2021, 1.
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Biochar / transition metal dichalcogenides-based nanocomposites for
electroanalytical purposes

S. Fiori, F. Della Pelle, F. Silveri, M. Del Carlo, D. Compagnone
Faculty of Bioscience and Technology for Food, Agriculture and Environment, University of
Teramo, Campus “Aurelio Saliceti” via R. Balzarini 1, 64100 Teramo, Italy
Emalil: sfiori@unite.it

In the field of electrochemical (bio)sensors, nanomaterials (NMs) are gaining attention
due to their peculiar properties that can offer new electroanalytical opportunities.
Biochar (BH) is a carbonaceous material derived from carbon-rich biomasses, like
agricultural or industrial waste. Properly produced and treated BH can possess useful
electrochemical features and it is starting to be employed as an alternative NMs. In this
framework, BH is particularly prone to form nanocomposites (NCs) since its ability to
accommodate other nanomaterials, thanks to its porosity, large surface area, and ability
to form networks [1]. Among NMs, transition metal dichalcogenides (TMDs) have been
recently used in some works for (bio)sensing applications, showing large available
surface area, structural versatility, and unique mechanical, optical, electrical and
catalytic properties [2]. The main electroanalytical limitation of TMDs is their
semiconductor characteristics that often hide useful features. In this presentation, NCs
of BH and Group VI TMDs (i.e.,, MoSz, WSz, MoSe; and WSe;) have been explored for the
first time deepening the electroanalytical potentialities. To reduce the BH and TMDs
dimensions a liquid phase exfoliation (LPE) conducted in water in presence of sodium
cholate has been strategically used. NCs have been formed with BH and the four
different TMDs, and after optimization of the NMs amounts, the electrochemical features
and performances have been studied. Surprisingly, the electron transfer capacity of the
BH was not affected by the presence of the TMDs, on the contrary, for selenides, it
resulted improved. This demonstrates that BH is an excellent highly conductive support
and, more interesting, maximizes the catalytic features of the TMDs, improving the
electroanalytical performances. The BH-TMDs' potentiality has been demonstrated
towards four different analytes of biological and agri-food interest i.e. dopamine (DP),
serotonin (5-HT), quercetin (QR) and rutin (RT). Improved performances for the NCs,
compared to commercial electrodes and the single NMs, were obtained. Limits of
detections < 0.2 uM were obtained for all the analytes. The most performing BH-TMD
combinations have been selected and used for the contemporary determination of the
neurotransmitters DP and 5-HT, and the flavonols 'isomers' (aglycone and glycone) QR
and RT. Real samples analysis, with satisfactory recoveries, was obtained for
cerebrospinal synthetic fluid and drugs for DP and 5-HT (recoveries 90-112%; RSD<6%,
n=3), and analyzing food supplements for QR and RT (recoveries 90-102%; RSD<6%,
n=3). Summing up, the proposed BH-TMDs NCs represents a cost-effective and

32



Workshop “I Giovani e la Chimica in Abruzzo”
12-13 Luglio 2022

0C17

sustainable material particularly captivating for (bio)sensors development for
electroanalytical applications.

[1] Bukhari, Q. U. A; Silveri, F.; Della Pelle, F.; Scroccarello, A.; Zappi, D.; Cozzoni, E.; Compagnone D. ACS
Sust. Chem.Eng. 2021, 9, 13988-13998.

[2] Rojas, D. Della Pelle, F.; Del Carlo, M.; Compagnone, D.; Escarpa, A. Electrochem Commun. 2020, 115,
106718.
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Improve the industrial process understanding through chemometrics
D. Tanzillia, A. D’Alessandro?®, L. Strani?, C. Durante?a, M. Cocchi?
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Emilia, Via Campi 103, 41125, Modena, bBarilla G. e R. Fratelli, Via Mantova 166, 43122
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Email: daniele.tanzilli@unimore.it

The great part of the consumers expect products to always have the same quality
properties values/ranges, such as taste, aspect, performance, and so on. In order to
satisfy the consumer expectation the industries have a huge interest to strictly control
own production line and applying real time monitoring. To achieve this aim, several
process sensors (temperature, pressure, flux) are installed along the plant, however
nowadays, in order to have a better control several companies are also implementing in
chemical sensors (such as on-line spectroscopic sensor) to complement the classical
process sensors. This work will illustrate as chemometrics is an invaluable tool to
extract information from the diverse sensors data and hence furnishing a better
understanding of and improved tools to monitor and control the industrial process. The
pesto production in Barilla Company has been considered as a case of study. The basil,
i.e. the raw material, that has a major influence on the quality, is controlled through off-
line laboratory analysis and by a vision system that acquire in real-time RGB image of
the basil passing on conveyor belt. In addition, an on-line near infrared (NIR) probe
acquire in real-time the spectra of the intermediate of production, a mix of basil oil and
salt. Finally, off-line laboratory analysis are used to control the final pesto quality. In
particular, the focus has been on developing real time predictions of the final quality. To
achieve this aim different multiblock methods have been evaluated to combine NIR and
Imaging data in regression and classification models.
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The impact of increasing structural rigidity on benzenesulfonamide
small molecules in V. cholerae carbonic anhydrases inhibition: design,
synthesis, computational and enzymatic studies

I. D’Agostino?, F. Liguoria, M. Agamennone?, S. Carradoriz, C. T. Supuranb

aDepartment of Pharmacy, University “G. d’Annunzio” of Chieti-Pescara, Via dei Vestini 31,
66100 Chieti, Italy; > NEUROFARBA Department, University of Florence, Via U. Schiff 6,
50019 Florence, Italy
Email: ilaria.dagostino1 @unich.it

Antimicrobial resistance (AMR) is a serious threat to the global Public Health, increased
by COVD pandemics [1] and accounting for more than 30,000 deaths per year [2].
Moreover, in the geographical areas with low hygienic conditions and limited access to
safe drinking water and food, every illness could be fatal, such as the difficult-to-treat
drug-resistant infections, ie. those from Vibrio cholerae, a Gram-negative bacterial
species. Recently, the scientific community focused its efforts on the study of carbonic
anhydrases (CAs), ubiquitary metalloenzymes catalyzing the hydration of carbon
dioxide, as pharmacological targets and their modulation. In bacteria, these enzymes
play relevant roles in the regulation of physio-pathological pathways [3], ie. in V.
cholerae the two CA isoforms (VchaCA and Vchf3CA) could be involved in the hydrogen
carbonate-mediated expression of ToxT, a virulence-related transcription factor [4].
Hence, the development of VchCAs inhibitors could represent a valuable strategy to treat
cholera. Encouraged by the previous findings on benzenesulfonamide-bearing VchCAs
inhibitors [5], a large library of small molecules (Figure 1) was designed and
synthesized exploiting a progressive increase in structural rigidity. In fact, the three
series of derivatives are characterized by the presence of an amino, amide, and cyclic
urea spacer in both para- and meta- positions with respect to the sulfonamide function.

SO,NH,
~ S0:NH; SO,NH, <
| f | > | = series
= \ p- : 4-SO,NH,
HN R HN R ?O m-: 3—SO2NH2
N ~ NN
I L
R
A B C

Figure 1. General structures of the three series of derivatives.

Then, the ability of these compounds to inhibit the bacterial and human CAs was
assessed through a specific stopped flow-based inhibition assay, revealing a
nano/micromolar activity for all the compounds on VchCAs and, in some cases, a good
selectivity. In the end, a computational study rationalized their binding pose and key
interactions with the enzymes. While the 3D structure of VchfCA, hCAs I and II are
available, a homology model of the a isoform of V. cholerae was required to perform
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the study.

(1 Pulingam, T.; Parumasivam, T.; Gazzali, A.M., et al. Eur. J. Pharm. Sci. 2022, 170, 106103.

[2] CDC. Antibiotic Resistance Threats in the United States, 2019, U.S. Department of Health and Human
Services, CDC, Atlanta, GA (2019).

[3] Supuran, C.T., Capasso, C., Eds. Carbonic anhydrases. Biochemistry and pharmacology of an evergreen
pharmaceutical target; Elsevier: Amsterdam, 2019, 387-417.

[4] Abuaita, B. H.; Withey, ]. H. Infect. Inmun. 2009, 77, 4111-4120.
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Supuran, C.T. J. Enzyme Inhib. Med. Chem, 2021, 36, 469-479.
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Targeting ESKAPE pathogens with novel cinnamic acid-based
antimicrobials

A. Di Rienzo?, L. Marinelli, M. P. Dimmito?, G. Magib, A. Di Stefano?, I. Cacciatore2
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Email: annalisa.dirienzo@unich.it

Bacteria develop several mechanisms of antimicrobial resistance (AMR), limiting the
capacity to treat some infections, especially infections caused by ESKAPE pathogens [1].
In this work, the synthesis of novel cinnamic acid-based antimicrobials (DM1-11), as
novel antibacterial drugs for the treatment of ESKAPE- related skin infections, has been
reported [2]. Cinnamic acids were conjugated to carvacrol, a natural monoterpene,
known for its antimicrobial properties, to treat complex skin infections [3]. DM1-11
were investigated to select the best candidate to treat cutaneous infections caused by
EKAPE pathogens. To evaluate their antimicrobial, antibiofilm, and wound-healing
properties many assays were performed. Results revealed that DM2, bearing a catechol
group on the aromatic ring of the cinnamic portion of the molecule, showed significant
antibacterial activity against S. aureus and contrasted the biofilm-mediated S.
epidermidis infection at low concentrations. Wound-healing assays showed that wound
closure in 48 h was observed in DM2-treated keratinocytes with a better healing pattern
at all concentrations tested. Cytotoxicity studies, determined on both human fibroblasts
and keratinocytes cell lines, revealed that DM2 did not show cytotoxicity at all tested
concentrations. Taking together these data, DM2 could be a safe wound healing topical
agent for the treatment of skin wound infections caused by S. aureus and S. epidermidis.

HO S

HO
DM2

Figure 1. Chemical structure of DM2.

[1] Mulani, M.S.; Kamble, E.E.; Kumkar, S.N.; Tawre, M.S.; Pardesi, K.R. Front. Microbiol. 2019, 10, 539.

[2] Mingoia, M.; Conte, C.; Di Rienzo, A.; Dimmito, M.P.; Marinucci, L.; Magi, G.; Turkez, H.; Cufaro, M.C.; Del
Boccio, P.; Di Stefano, A.; Cacciatore, 1. Pharmaceuticals, 2022, 15, 228.

[3] Eusepi, P.; Marinelli, L.; Garcia-Vill én, F.; Borrego-S anchez, A.; Cacciatore, I.; Di Stefano, A.; Viseras, C.
Materials, 2020, 13, 1793.
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