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Welcome message  

Dear participants,  

welcome to th e first edition of the  Merck  Young Chemists Symposium , 

formerly SAYCS .  

This conference is an international scientific event organized by the 

Italian Chemical Society (SCI) with the financial support of Merck .  
 

This symposium is fully devoted to young res earchers , such as MSc and 

PhD students, post -doc fellows and young researchers in enterprises. All 

the disciplines of Chemistry  are covered: analytical, physical, industrial, 

organic, inorganic, theoretical, pharmaceutical, biological, environmental, 

macromolecular and electrochemistry. This year, a special emphasis will be 

given to ubiquitous chemistry : why chemistry is increasingly present in all 

of the fields that are fundamental for human life, i.e. energy, health and 

environment?  
 

This year we have a significant  number of 1 68 participants; we thank 

you for the great trust shown towards the Young Group of the Italian 

Chemical Society and Merck .  
 

Enjoy the conference!  

 

HOW TO CITE YOUR WORK  

 The scientific contributions of this conference are 

collected  in an international volume with ISBN code . 

You can cite your work in this way:  

N. Surname, N. Surname, é and N. Surname, Title of 

your work , in òProceeding of the Merck  Young 

Chemists Symposium (SAYCS 2015) , Ed. F. Bella, L. 

Botta, A. Buchicchio, R. Cucci niello, A. DõUrso, A. 

Erba, P. Franco, E. Lenci, G. Mazzone, M. Pavone, A. 

Soldà, S. Staderini, L. Triggiani, and D. Spinelli , 

ISBN: 978 -88-86208 -92-5, page number, 2016, 

Romeó. 
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Program -  Tuesday, 25th  October  

11.00 Registration  desk opens @ Hotel Ambasciatori  

14.30-15.00 Opening Ceremony @ Conference Hall  

Chair: Raffaele Cucciniello (UniSA)  & Alessandro DõUrso (UniCT) 

15.00-15.35 INV -1 Thomas Bein , Universität München  

15.35-15.45 OR-1 Erica Del Grosso , UniROMA-2 

15.45-15.55 OR-2 Francesca Piazzolla , UniPG 

15.55-16.05 OR-3 Thanh Binh Mai , IIT   

16.05-16.15 OR-4 Riccardo Zenezini , UniROMA-1 

16.15-16.25 OR-5 Carlotta Granchi , UniPI  

16.25-16.35 OR-6 Sergio Bocchini , IIT  

16.35-16.45 OR-7 Serena Fiorito , UniCH 

16.45-16.55 OR-8 Irene Ruggeri , UniBO 

16.55-17.05 OR-9 Michele Mancinelli , UniBO 

17.05-17.35 Coffee Break  

Chair: Leonardo Triggiani (UniBA)   

17.35-17.45 OR-10 Alessandra Serva , UniROMA-1 

17.45-17.55 OR-11 Enrico Casamassa, CNR 

17.55-18.05 OR-12 Massimiliano Lupacchini , UniCH 

18.05-18.15 OR-13 Raffaella Pascale , UniBAS 

Chair: Alice Soldà (UniBO)   

18.15-19.30 Flash communications : from FL -1 to FL-17  

19.30-20.15 Free time . Those who will present a poster in the evening 

must hang the poster in Poster Hall  (Hotel Ambasciatori)  

20.15-21.30 SCI Social  Dinner  @ Hotel Sporting  

Dress code:  Elegant  

21.30-22.30 Poster Session  @ Hotel Ambasciatori (Poster Hall)  

from POS -1 to POS-29    &    from FL -1 to FL-17 

22.30 - Enjoy Rimini! (walking tour looking for something to drink)  
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Wednesday, 26th  October  - morning 

7.30-9.00  Breakfast  in your Hotel,  then move to  Conference Hall  

Chair: Federico Bella (PoliTO)  & Placido Franco (UniBO) 

9.00 -9.35 INV -2 Guido Saracco , IIT  

9.35-9.45  OR-14 Michele Protti , UniBO  

9.45-9.55 OR-15 Luisa Delmondo , IIT  

9.55-10.05 OR-16 Nunzio Cardullo , UnICT  

10.05-10.15 OR-17 Sara Tortorella , UniPG 

10.15-10.25 OR-18 Marino Malavolti , Vinavil 

10.25-10.35 OR-19 Michele Baldrighi , IIT  

10.35-10.45 OR-20 Carmen Cavallo, UniROMA-1 

10.45-10.55 OR-21 Valentina Marassi , UniBO 

10.55-11.05 OR-22 Luca Capaldo, UniPV 

11.05-11.35 

Coffee Break  

All the posters presented in the previous day must be 
removed from Poster Hall  

Chair: Samuele Staderini (CNR)  

11.35-11.45 OR-23 Matteo Gentili , Giotto Biotech S.r.l.  

11.45-11.55 OR-24 Marta Da Pian , UniVE 

11.55-12.05 OR-25 Emanuele Priola , UniTO  

12.05-12.15 OR-26 Matteo Bonomo , UniROMA-1 

12.15-12.25 OR-27 Susan Lepri , UniPG 

12.25-12.35 OR-28 Luca Lavagna, PoliTO 

12.35-12.45 OR-29 Luca Bartolini , UniBO 

12.45-12.55 OR-30 Chiara Parise , UniBO 

12.55-13.05 OR-31 Fabiola Sciscione , UniROMA-1 

13.05-13.15 OR-32 Polyssena Renzi, Uni-Regensburg 

13.15-13.25 OR-33 Gianpiero Valente , UniBA 

13.25-13.35 OR-34 Cecilia Pozzi , UniSI  

13.35-14.40 

Lunch @ Hotel Sporting  

Those who will present a poster in the afternoon  must 
hang the poster in Poster Hall  
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Wednesday, 26th  October ð afternoon and evening  

Chair: Gloria Mazzo ne (UniCAL)  

14.40-15.15 INV -3 Leonard Prins , UniPD 

15.15-16.30 Flash communications : from FL -18 to FL -33 

16.30-17.30 
Poster Session  with Coffee Break  @ Poster Hall  

from POS-30 to POS -60    &    from FL -18 to FL -34  

Chair: Alessandro Buchicchio (UniBAS)   

17.30-17.40 OR-35 Francesca Ferraris , UniROMA-1 

17.40-17.50 OR-36 Valerio Margiotta , CNR 

17.50-18.00 OR-37 Mirko Magni , UniMI  

18.00-18.10 OR-38 Khohinur Hossain , UniVE 

18.10-18.20 OR-39 Susy Piovesana, UniROMA-1 

18.20-18.30 OR-40 Thi Nga Tran , IIT  

18.30-18.40 OR-41 Matteo Compagnoni , UniMI  

18.40-18.50 OR-42 Maria Pia Cipolla , IIT  

18.50-19.30 Assemblea  Ordinaria dei Soci del Gruppo Giovani  (ITA)  

19.30-19.35 Awards List  

19.35-21.00 Free time . Posters must be removed from Poster Hall  

21.00-22.30 
Merck Social Dinner  @ Hotel Sporting  

Dress code:  No black, No white  

22.30 -01.30 
SCI Drink&Dancing Night  @ DiscoBar Hotel Sporting  

Dress code:  Summer Disco Party  

01.30-é Enjoy Rimini! 
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Thursday , 27 th  October  

7.30-9.00  Breakfast  in your Hotel  

9.00 -9.30 Check- out from Hotel rooms , leave luggage @ Reception 

Chair: Domenico Spinelli (UniBO)   

9.30-10.05 INV -4 Gabriele Cruciani , UniPG 

10.05-10.15 OR-43 Antonio Botta , UniSA  

10.15-10.25 OR-44 Sara Garcia Ballesteros , Un. Pol. Valencia 

10.25-10.35 OR-45 Il aria Morbioli , UniPR 

10.35-10.45 OR-46 Silvia Ruscigno , UniBA 

10.45-10.55 OR-47 Giorgia La Barbera , UniROMA-1 

10.55-11.05 OR-48 Navnath Rode , UnivAQ  

11.05-11.15 OR-49 Chiara L. Boldrini , UniMIB  

11.15-11.20 Group Picture  

11.20-11.50 Coffee Break  

Chair : Laura Mercolini & Roberto Mandrioli (UniBO)  

11.50-12.00 OR-50 Martina Catani , UniFE 

12.00-12.10 OR-51 Laura Trulli , UniROMA-1 

12.10-12.20 OR-52 Claudia Bandinelli , UniBO 

12.20-12.30 OR-53 Federica Novelli , UniROMA-1 

12.30-12.40 OR-54 Rosabianca Iac obellis , IIT  

12.40-12.50 OR-55 Simona Ranallo , UniROMA-2 

12.50-13.00 OR-56 Gianluigi Albano , UniPI  

13.00-13.15 Camille Oger , EYCN-EuCheMS 

Poster Prizes  

13.15-13.30 Oral and Flash Prizes  

Closing Ceremony 

13.30-14.30 Lunch @ Hotel Sporting  
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Invited T alks 

INV - 1 Thomas BEIN  

INV - 2 Guido SARACCO 

INV - 3 Leonard PRINS  

INV - 4 Gabriele CRUCIANI  
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INV -1 

Light - induced charge separation in covalent organic f rameworks  

Thomas Bein 

Department of Chemistry and Center for NanoScience (CeNS), Ludwig-Maximilians-

Universität München, Schellingstraße 4, 80799-Munich, Germany  

E-mail: tbein@cup.uni-muenchen.de  

 

In this talk, we will explore the opportunities offered by spatially integrating photoactive 

molecular building blocks into a crystalline lattice based on the paradigm of covalent organic 

frameworks (COFs), thus creating models for organic bulk heterojunctions. We will address 

means of controlling the morphology and packing order of COFs through additives [1], in thin 

films [2], and with spatially locked-in building blocks [3]. We will discuss different strategies 

aimed at creating electroactive networks capable of light-induced charge transfer. For 

example, we have developed a COF containing stacked thienothiophene-based building 

blocks acting as electron donors with a 3 nm open pore system, which showed light-induced 

charge transfer to an intercalated fullerene acceptor phase [4]. Contrasting this approach, we 

have recently designed a COF integrated heterojunction consisting of alternating columns of 

stacked donor and acceptor molecules, promoting the photo-induced generation of mobile 

charge carriers inside the COF network [5]. Due to the great structural diversity and the large 

degree of morphological precision that can be achieved with COFs, these materials are 

viewed as intriguing model systems for organic heterojunctions. 

 

 

 

 

 

 

 

 

 

 

 

 

[1] M. Calik, T. Sick, M. Dogru, M. Döblinger, S. Datz, H. Budde, A. Hartschuh, F. Auras and  

T. Bein, J. Am. Chem. Soc. 138 (2016) 1234-1239. 

[2] D. D. Medina, J. M. Rotter, Y. H. Hu, M. Dogru, V. Werner, F. Auras, J. T. Markiewicz,  

P. Knochel and T. Bein, J. Am. Chem. Soc. 137 (2015) 1016-1019. 

[3] L. Ascherl, T. Sick, J. T. Margraf, S. H. Lapidus, M. Calik, C. Hettstedt, K. Karaghiosoff, M. 

Döblinger, T. Clark, K. W. Chapman, F. Auras and T. Bein, Nat. Chem. 8 (2016) 310-316. 

[4] M. Dogru, M. Handloser, F. Auras, T. Kunz, D. Medina, A. Hartschuh, P. Knochel and  

T. Bein, Angew. Chem. Int. Ed. 52 (2013) 2920-2924.  

[5] M. Calik, F. Auras, L. M. Salonen, K. Bader, I. Grill, M. Handloser, D. D. Medina,  

M. Dogru, F. Lobermann, D. Trauner, A. Hartschuh and T. Bein, J. Am. Chem. Soc. 136 (2014) 

17802-17807. 

mailto:tbein@cup.uni-muenchen.de
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INV -2 

CO2 conversion and storage, from lab - scale to industry - scale  

Guido Saracco 

Center for Sustainable Futures, Istituto Italiano di Tecnologia, Corso Trento 21, 10129-

Torino, Italy 

E-mail: guido.saracco@iit.it  

 

The reduction of CO2 emissions is now a well defined path at European level far beyond the 

fateful 20-20-20 agreed in Kyoto. The European roadmap 

(http://ec.europa.eu/clima/roadmap2050), agreed by European Heads of State in 2014, already 

expects the achievement of the 40% reduction in CO2 emissions for 2030 compared to 1990 

levels, with a view (well outlined in the chart below) to reach the 80% reduction by 2050. The 

recent agreements of Paris (December 2015) essentially confirm this perspective, bringing it 

to be considered at a worldwide level. Indeed, 195 countries have signed these agreements 

with the aim to keep global warming of the Earth's surface well below 2 °C when compared to 

pre-industrial period. As clearly shown in the figure and in line with what was stated above, 

this will have a transversal impact on all sectors of production and service. 

It is unrealistic to achieve this result without a radical technological innovation that is 

based on materials, processes and innovative technologies that, integrated into the intelligent 

networks management, bring renewable energy to become the core of these areas. Significant 

technologies that aim not only to the sequestration of CO2 but also to re-use/conversion 

through renewable energy to synthesize compounds, materials, fuels alternative to fossil ones, 

will be pushed by governmental actions and promoted by key stakeholders [1-3]; besides this, 

the development (already ongoing) of conversion of renewable energy into electricity 

(photovoltaics, wind, etc.) and the storage of this latter (through lithium and post-lithium 

batteries) will remain fundamental aspect of the present worldwide scenario. 

This presentation provides a comprehensive overview of the international research on the 

most promising technologies currently in vogue in this area. 

 

 

Figure 1: CO2 emissions reduction planned in Europe. 

 

[1] H. M. Henning and A. Palzer, ñThe role of power-to-Gas in achieving Germanyôs climate policy 

targets with a special focus on concepts for road-based mobilityò, 2014. 

[2] J. De Joode, B. Daniëls, K. Smekens, J. Van Stralen, F. Dalla Longa, K. Schoots, A. Seebregts, L. 

Grond and J. Holstein, ñExploring the role for power-to-gas in the future Dutch energy systemò, 2014.  

[3] C. Marzano, P. Petrov and S. Bßwadt, ñTransforming CO2 into value for a rejuvenated European 

economyò, 2015. 
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INV -3 

Self - organization and evolution of chemical s ystems   

Leonard J. Prins 

Dipartimento di Science Chimiche, Università degli Studi di Padova, Via Marzolo 1, 35131-

Padova, Italy 

E-mail: leonard.prins@unipd.it  

 

Living organisms need energy to stay alive. Translated into terms of chemistry, this implies 

that life is a kinetically, rather than thermodynamically, stable state. Over the past decades, 

chemists have mastered the art of assembling small molecules into complex nanostructures 

using non-covalent interactions. The driving force for self-assembly is thermodynamics: the 

self-assembled structure is more stable than the separate components (Figure 1a). Such self-

assembled structures are now used as functional catalysts, sensors, and materials. However, 

they differ in a fundamentally different way from natural systems, which are NOT at 

thermodynamic equilibrium. The challenge is now to develop chemical systems in the 

laboratory that require energy consumption to maintain their state (Figure 1b). On one hand, 

such systems may lead to a better understanding of self-assembly in Nature, but may also may 

lead to innovative catalysts and sensors. Here, we discuss the self-assembly of complex 

chemical systems under thermodynamic control and out-of-equilibrium and applications in 

molecular sensing and catalysis [1-3]. 

 

 

Figure 1: (a) Self-assembly and (b) dissipative self-assembly. 

 

 

 

 

 

 

 

 

[1] L. J. Prins, Acc. Chem. Res. 48 (2015) 1920-1928. 

[2] C. Pezzato and L. J. Prins, Nat. Commun. 6 (2015) 7790. 

[3] S. Maiti, I. Fortunati, C. Ferrante, P. Scrimin and L.J. Prins, Nat. Chem. 8 (2016) 725-731. 

mailto:leonard.prins@unipd.it
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INV -4 

Lipidomic fingerprint for toxic endpoint prediction   

Gabriele Cruciani,a Simone Sciabola,b Robert Stantonb 

a Dipartimento di Chimica, Biologia e Biotecnologie, Università degli Studi di Perugia, Via 

Elce di Sotto 8, 06123-Perugia, Italy 
b Pfizer, Neuroscience and Pain Research Unit (NPRU), Boston, USA 

E-mail: gabri@chemiome.chm.unipg.it   

 

Many marketed or under development drugs induce lipid disorders, constituting major risk 

factors for hepatic injury. Drug-induced lipid disorders are often unpredictable in preclinical 

stages, and related adverse events have led to post-market withdrawal of drugs. In particular, 

phospholipidosis (DIPL) and steatosis (DIST) are considered possible alarms for early Drug 

Induced Liver Injury. Chemical structure-based models for the prediction of liver toxicity 

have only modest performance, highlighting that there is no simple relationship between 

chemical features and toxicity. Bioassays for small molecules that assess their cytotoxicity 

and potential for inducing mitochondrial dysfunction in liver cell lines are routinely run in 

pharmaceutical companies, however, often profiled known hepatotoxic compounds did not 

show activity even when tested at high concentrations.  

The paper presents the evaluations of the ability of lipidomic fingerprints to predict DILI 

for a set of well characterized marketed drugs that have also been tested in other bioassays. 

More precisely, the 3D tissue culture of primary human hepatocytes co-cultured with Kupffer 

cells will be used. These cells performance are stable up to 14 days in term of basal 

metabolism and xenobiotic metabolic capability, and they can be drug-treated   for long time 

in sub-chronic conditions. Kupffer cells strongly regulate the hepatocyte functions, therefore 

their presence in the culture give a model much more similar to the in vivo system. 

Furthermore, the currently used cell system (HepG2 or HEPARG) express only partially the 

xenobiotic metabolized enzyme systems. This means that the effects of xenobiotics on lipid 

metabolism, on these cell cultures, lack the information related to the role of hepatic 

metabolite(s).  

It is shown that any chemically-induced change/modification of a cellular function is 

reflected in several modifications of lipid content. The lipid profile consists of more than 

40,000 different lipid molecules which composition is very sensitive to cellular perturbations, 

modifications, alterations induced by diseases and/or by pharmacological treatments. 

Therefore a lipid profile is a fingerprint for adverse effects or potential biomarkers in 

hepatocyte model to exploit negative (or positive) effects during their first line of therapeutic 

protocol. 

 

  

mailto:gabri@chemiome.chm.unipg.it
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Oral Presentations  

OR- 1 Erica DEL GROSSO 
 

OR- 29 Luca BARTOLINI  

OR- 2 Francesca PIAZZOLLA  
 

OR- 30 Chiara PARISE 

OR- 3 Thanh Binh MAI  
 

OR- 31 Fabiola SCISCIONE  

OR- 4 Riccardo ZENEZINI  
 

OR- 32 Polyssena RENZI 

OR- 5 Carlotta GRANCHI  
 

OR- 33 Gianpiero VALENTE  

OR- 6 Sergio BOCCHINI  
 

OR- 34 Cecilia POZZI  

OR- 7 Serena FIORITO  
 

OR- 35 Francesca FERRARIS 

OR- 8 Irene RUGGERI  
 

OR- 36 Valerio MARGIOTTA  

OR- 9 Michele MANCINELLI  
 

OR- 37 Mirko MAGNI  

OR- 10 Alessandra SERVA 
 

OR- 38 Khohinur HOSSAIN  

OR- 11 Enri co CASAMASSA  
 

OR- 39 Susy PIOVESANA  

OR- 12 Massimiliano LUPACCHINI  
 

OR- 40 Thi Nga TRAN  

OR- 13 Raffaella PASCALE  
 

OR- 41 Matteo COMPAGNONI  

OR- 14 Michele PROTTI  
 

OR- 42 Maria Pia CIPOLLA  

OR- 15 Luisa DELMONDO 
 

OR- 43 Antonio BOTTA  

OR- 16 Nunzio CARDULLO 
 

OR- 44 Sara GARCIA B.  

OR- 17 Sara TORTORELLA 
 

OR- 45 Ilaria MORBIOLI  

OR- 18 Marino MALAVOLTI  
 

OR- 46 Silvia RUSCIGNO  

OR- 19 Michele BALDRIGHI  
 

OR- 47 Giorgia LA BARBERA 

OR- 20 Carmen CAVALLO 
 

OR- 48 Navnath RODE 

OR- 21 Valentina MARASSI  
 

OR- 49 Chiara L. BOLDRINI  

OR- 22 Luca CAPALDO 
 

OR- 50 Martina CATANI  

OR- 23 Matteo GENTILI  
 

OR- 51 Laura TRULLI  

OR- 24 Marta DA PIAN  
 

OR- 52 Claudia BANDINELLI  

OR- 25 Emanuele PRIOLA 
 

OR- 53 Federica NOVELLI  

OR- 26 Matteo BONOMO  
 

OR- 54 Rosabianca IACOBELLIS  

OR- 27 Susan LEPRI 
 

OR- 55 Simona RANALLO 

OR- 28 Luca LAVAGNA 
 

OR- 56 Gianluigi ALBANO  
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OR-1 

A modular clamp- like mechanism to r egulate the activity of 

nucleic- acid t arget - r esponsive nanoswitches with external 

activators  

Erica Del Grosso,a Andrea Idili,a Alessandro Porchetta,a and Francesco Riccia 

a Dipartimento di Scienze e Tecnologie Chimiche, Universit¨ degli Studi di Roma ñTor 

Vergataò, Via della Ricerca Scientifica 1, 00133-Roma, Italy  

E-mail: delgrosso.erica@gmail.com  

 

Here we demonstrate a general and modular approach to regulate the activity of target-

responsive DNA-based nanoswitches [1]. We do so by coupling together two DNA-based 

responsive elements: a triplex-forming clamp-like probe able to bind a specific DNA 

sequence and a split aptamer selected to bind a small molecule. In the presence of the specific 

target of one of the above responsive elements, the nanoswitch partially folds and its ability to 

bind the second target is restored. With this approach we can finely modulate the affinity of 

both DNA-recognition elements and aptamers using an external ligand. The modular nature of 

our strategy makes it easily generalizable to different DNA based recognition elements. As a 

demonstration of this we successfully designed five different DNA nanoswitches whose 

responsiveness can be regulated by different molecular effectors and targets. The convenience 

with which this mechanism is designed suggests that it may prove a useful tool by which 

sensors, genetic networks and other biotechnology devices employing nucleic-acid based 

receptors can be controlled with an external input. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

[1] E. Del Grosso, A. Idili, A. Porchetta and F. Ricci, Nanoscale, just accepted. 

mailto:delgrosso.erica@gmail.com
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OR-2 

Green t hree - component approach to 2 - phenyl- 4- acetoxy benzoate 

derivatives as intermediates in the synthesis of pharmaceuticals  

Francesca Piazzolla,a Andrea Temperini,a and Lucio Minutib 

a Dipartimento di Scienze Farmaceutiche, Università degli Studi di Perugia, Via del Liceo 1, 

06123-Perugia, Italy 

b Dipartimento di Chimica, Biologia e Biotecnologie, Università degli Studi di Perugia, Via 

Elce di Sotto 8, 06123-Perugia, Italy 

E-mail: f.piazzolla.bt@gmail.com  

 

In the last decades, toxicity [1] and environmental issues concerning transition metal catalysts 

have increased the development of metal-free synthetic strategies to give an alternative access 

to the usual cross-coupled products. 

  High-pressure can be considered an environmentally friendly method which has already 

been used to pursue the synthesis of pharmaceuticals [2].  

   Herein, we report an efficient three-component metal-free approach to 2-phenyl-4-

acetoxybenzoate derivatives based on a high-pressure promoted tandem TsOH catalyzed 

enolacetylation of variously functionalized 4-phenyl-but-3-en-2-ones and a sequential Diels-

Alder reaction of the acetoxydiene generated in situ with methyl propiolate. The adducts were 

then easily isolated and aromatized. 

    Provided that the aromatized adducts can be used as intermediates in the synthesis of 

privileged structures for protein binding [3], studies on pharmaceutical applications of this 

synthetic strategy are currently ongoing in our laboratories. 

 

 

 

 

 

 

 

 

 

 

 

[1] EMEA, ñGuideline on the specification limits for residues of metal catalystsò, 2007. 

[2] L. Minuti, A. Temperini and E. Ballerini, J. Org. Chem. 77 (2012) 7923-7931. 

[3] L. Costantino and D. Barlocco, Curr. Med. Chem. 13 (2006) 65-85. 

O OAc

CH2Cl2, TsOH, 9 Kbar

Aromatization

R R

OAc

MeO2C

MeO2C

mailto:email@address.it
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OR-3 

Synthesis of thermo - responsive i ron oxides nanoparticles with 

high specific absorption r ates as platform for cancer t reatment  

Thanh-Binh Mai, Preethi Bala Balakrisnan, Dina Niculaes, Soraia Fernandez, 

Alberto Curcio, Hamilton Kakwere, Markus J. Barthel, and Teresa Pellegrino 

Department of Drug Discovery and Development, Istituto Italiano di Tecnologia, Via Morego 

30, 16163-Genova, Italy 

E-mail: thanh-binh.mai@iit.it   teresa.pellegrino@iit.it  

 

A simple and facile protocol was developed to functionalize cubic iron oxide nanoparticles 

(cubic-IONPs) with a thermo-responsive polymer. The growing of polymer chains from the 

surface of these strongly interactive cubic-IONPs was achieved by taking advantage of the 

photo-induced copper mediated radical polymerization. The resulting thermo-responsive 

nanohybrids exhibit a tunable lower critical solution temperature (LCST) by variation of the 

monomer composition. Interestingly, the thermo-responsive cubic-IONPs showed sustained 

biocompatibility, excellent colloidal stability and superior heating performance under 

activation of an alternating magnetic field (AMF) respecting biological limitations. The 

release of a typical chemotherapy agent (Doxorubicin) from as-synthesized nanohybrids was 

triggered exploiting the LCST behavior of the material represents a promising candidate for 

non-invasive drug delivery systems [1]. 

 

 

Figure 1: Synthesis of thermo-responsive cubic-IONPs as nanocarriers for heat-triggered 

release. 

 
[1] H. Kakwere, M. P. Leal, M. E. Materia, A. Curcio, P. Guardia, D. Niculaes, R. Marotta, A. Falqui 

and T. Pellegrino, ACS. Appl. Mater. Interfaces. 19 (2015) 10132-10145. 
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Donkey milk is valuable product for the food industry, and it is nowadays considered a 

ñpharmafoodò for its nutraceutical, nutritional and functional properties [1]. Donkey milk 

strongly resembles human milk because it contains similar amounts of lactose and minerals 

and similar fatty acid and protein profile; for these reasons it is considered the most suitable 

mammalian milk for infant consumption, especially in case of cow milk allergy. In the last 

years interesting biological activities, such as anti-inflammatory, antiallergic, antimicrobial, 

antioxidant, immunological properties related to the prevention of atherosclerosis, antiviral 

activity and the antiproliferative effect on A549 human lung cancer cells were ascribed to 

donkey milk [2]. In this work a combination of consecutive chromatographic separations, 

including reversed phase liquid chromatography (RP-LC) and hydrophilic interaction 

chromatography (HILIC), was used to purify endogenous peptides in donkey milk. The most 

active fractions, with the highest antioxidant (AO) and ACE-inhibitory properties obtained 

from second chromatographic dimension, were further analyzed by RP nano-HPLC with 

direct injection into a Orbitrap mass spectrometer for peptide sequencing. In silico analysis 

using Peptide Ranker was then employed to ascribe a bioactivity rank to each peptide. Finally, 

on the basis on the composition and the probability as calculated by Peptide Ranker 

algorithm, 5 peptides were selected and synthetized, and their AO and ACE-inhibitory 

activities were determined by in vitro bioassays. Finally, for further confirmation the 

synthetized peptides were compared to the natural occurring ones checking their retention 

times and fragmentation patterns of the five selected peptides in donkey milk alone and 

donkey milk with spike-in peptides. 
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Monoacylglycerol lipase (MAGL) is a serine hydrolase that plays a major role in the 

degradation of 2-arachidonoylglycerol, an endocannabinoid neurotransmitter implicated in 

several physiological processes [1]. MAGL inhibitors are considered as potential therapeutic 

agents for a variety of pathological conditions, including several types of cancer. So far only a 

limited number of MAGL inhibitors have been discovered and most of them are characterized 

by an irreversible mechanism, thus determining an unwanted chronic MAGL inactivation, 

which produces a functional desensitization of the endocannabinoid system. However, the 

application of reversible MAGL inhibitors has not yet been explored, mainly due to the 

scarcity of known compounds possessing efficient reversible inhibitory activities. 

In this study we report the identification of a reversible MAGL inhibitor by a structure-

based virtual screening analysis (compound CL6a), which showed to be a promising 

reversible MAGL inhibitor (Ki = 8.6 µM on hMAGL) [2]. With the aim of identifying more 

potent and selective MAGL inhibitors, chemical modifications were made to the structure of 

the initial compound CL6a. Structural optimization of the amidic phenyl fragment led to 

derivative 11b (Ki = 0.65 µM on hMAGL, Figure 1), which can be considered as one of the 

most active reversible MAGL inhibitors ever reported so far in the literature. Moreover, this 

compound was selective for hMAGL versus the analog enzyme fatty acid amide hydrolase 

(FAAH) and it produced an appreciable inhibition of cell viability against a panel of cancer 

cell lines. 

 

 
Figure 1: Binding disposition of compound 11b into hMAGL. 

 

[1] M. M. Mulvihill and D. K. Nomura, Life Sci. 92 (2013) 492-497. 
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Macchia and A. Martinelli, Bioorg. Med. Chem. 22 (2014) 3285-3291. 
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The development of novel technologies for the efficient and reversible capture of CO2 is 

highly desired. In the last decade, CO2 capture using ionic liquids (ILs) has attracted intensive 

attention from both academia and industry, and has been recognized as a very promising 

technology. Recently, a new approach has been developed for highly efficient capture of CO2 

by site-containing ILs through chemical interaction [1]. However, it has emerged that 

commonly used imidazolium- and pyridinium-based ILs are not as environmentally friendly 

as previously thought. For instance, such ILs generally showed considerable toxicity to 

enzymes, microorganisms and cells as well as to whole animals and plants and most could not 

be considered as óreadily biodegradableô. It has been widely demonstrated that the cations of 

ILs, especially the head groups, play a major role in toxicity [2]. Choline is a soluble vitamin 

usually grouped within the óB-complex vitaminsô. The cholinium ion is a promising candidate 

as ILs cation since the quaternary ammonium cation incorporating a polar hydroxyl group has 

a relatively low toxicity. Alpha amino acids (AA), the main precursor of proteins, are of low 

cost, have low environmental impact, high biodegradability, negligible volatility and high 

biological activity. They are easy to obtain in large quantities at a relatively high purity and 

can be used as anions. Choline amino acid ILs were prepared for the first time through [OH]-

exchange followed by acidïbase neutralization [1]. 

In our work a general simple method to prepare choline-based ILs starting from choline 

chloride, amino-acids and potassium hydroxide was developed using selective precipitation of 

potassium chloride in a green solvent such as ethanol. This synthesis has several advantages 

such as shorter preparation time, very high yields (close to 100%), high reproducibility, and 

no use of toxic solvents. The chemo-sorption of CO2 in pure choline-based ILs and their 

solutions with high boiling low toxicity solvent was studied. The performance of the different 

ionic liquid results to be highly dependent from viscosity, type of AA used and concentration 

of functional groups. 

 

 

 

 

[1] G. Cui, J. Wang and S. Zhang, Chem. Soc. Rev. 45 (2016) 4307-4339. 
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mailto:sergio.bocchini@iit.it
https://en.wikipedia.org/wiki/Vitamin_B


25 
 

OR-7 

Selenium- prenyl c ontaining compounds as drug candidates  

Serena Fiorito,a Francesco Epifano,a Vito Alessandro Taddeo,a Salvatore 

Genovese,a Claudio Santi,b Luca Sancineto,b Desirée Bartolini,b and Francesco 

Gallib  

a Dipartimento di Farmacia, Università degli Studi "Gabriele d'Annunzio", Via dei Vestini, 

66100-Chieti, Italy 
b Dipartimento di Scienze Farmaceutiche, Università degli Studi di Perugia, Via del Liceo 1, 

06126-Perugia, Italy 

E-mail: serena.fiorito@unich.it  

 

Since its discovered by Jakob Berzelius in 1817, Selenium (Se) was mainly considered a toxic 

element. Starting from 1957 it was found to be an essential micronutrient, the deficiency of 

which was correlated with many human diseases (reviewed in [1]). The physiological role of 

Se came to light when it was found to be a functional component of Se-proteins with key role 

for instance in the catalytic activity of Se-enzymes. Glutathione peroxidase (GPx) was one of 

the first selenoproteins discovered in mammals and the most studied one since of the central 

role in the defense against oxidative stress [2]. 

This role of Se has stimulated a growing interest on the GPx mimetic function of 

organoselenium compounds [3]. Thank to our expertise on natural and semi-synthetic O-

prenyl secondary metabolites, we recently used the scaffold of anthranilic and p-

aminobenzoic acids to synthesize a first group of Se-prenyl derivatives containing 3,3-

dimethylallyl and geranyl side chains (Figure 1). Thiol peroxidase activity of these 

compounds was investigated according to [4]. Organoselenium compounds were found to 

oxidize low molecular thiols to disulfides during the reduction of hydrogen peroxide. The 

reaction can be easily monitored by 1H NMR spectroscopy using Dithiothreitol (DTTred) as 

thiol substrate according to [5]. In the absence of the synthesized organoselenium catalysts 

(10 mol %), no appreciable thiol oxidation was observed. Finally the concentration- and time-

dependent effect of prenylselenide compounds on viability and ROS generation of HepG2 

human hepatocarcinoma cells, was evaluated.  Compound D showed the higher cytotoxic 

activity and along with compounds B and C stimulated ROS production in this cell line. 

Further studies are in progress to explore the antioxidant and anticancer activity of this novel 

group of Se-prenyl compounds. 

 

 

Figure 1: Se-prenyl compounds (A-D) under study 
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[3] C. Santi, C. Tidei, C. Scalera, M. Piroddi and  F. Galli, Curr. Chem. Biol. 7 (2013) 25-36.  
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The efficient use of renewable energy sources and a sustainable electric transportation 

requires high efficiency, energy storage/conversion systems and Li-ion batteries (LIBs) and 

Redox flow batteries (RFBs) play here a key role. Coupling an O2-cathode with a lithium 

anode gives one of the highest performing metal/air chemistry directing towards a next 

generation of battery. Cathode passivation by discharge products is one of the most serious 

drawbacks of such batteries, along with the slow O2 mass transport, which in air breathing 

cells, limits current densities to one order of magnitude lower than the values for commercial 

LIBs. To solve these issues, a novel Li/O2 cell configuration, the Li Redox Flow Air Battery 

(LRFAB), has been proposed [1]. Replacing solid electrodes with semi-solid slurries has been 

demonstrated to be an effective strategy to improve battery rate response and we have pursued 

such approach to demonstrate a new battery concept, a non-aqueous Semi-Solid Lithium 

Redox Flow Air (O2) Battery (SLRFAB) that operates with a flowable catholyte [2]. The 

catholyte is a suspension of conductive carbon in O2-saturated non-aqueous electrolyte. 

Oxygen reduction takes place on the semi-solid electroactive dispersed particles, avoiding the 

electrode passivation, enhancing the Li/O2 battery capacity and, in turn, the delivered energy. 

The results of the galvanostatic tests at different currents are here reported as well as the 

strategies to reach and overcome practical specific energies of 500 Wh kg-1 are discussed. 
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and Q. Wang, Chem. Commun. 51 (2015) 9451-9454. 
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The first preparation of atropisomeric 2,1-borazaronaphthalenes was recently ahieved [1]. 2,1-

borazaronaphthalenes are isosteric molecules of naphthalenes where a C=C bond is replaced 

by a B-N bond with a substantial modification of the chemical and physical properties. This 

new class of compounds has attracted much attention over the past few years due to their 

importance in both medicinal and material science. 

X-ray diffraction and Dynamic NMR data allowed the structural and dynamic comparison 

with the analogue isosteric carbon compounds. 

Resolution of the atropisomeric pair was achieved by preparative Chiral Stationary Phase 

HPLC (CSP-HPLC). The absolute configuration of the stereogenic axis was determined by 

Time-Dependent DFT (TD-DFT) simulation of the Electronic Circular Dichroism spectra 

(ECD).  

 

 
Figure 1: Left: M and P configurations. Right: Electronic Circular Dichroism (ECD). 
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Ionic liquids (ILs) have been among the most interesting and studied solvents over the past 

two decades, due to their wide array of possible applications. A new family of ñhigh stabilityò 

ILs, geminal dicationic ILs, has been recently developed showing improved properties in 

terms of stability and efficiency [1]. We have carried out a combined Molecular Dynamics 

(MD) and extended X-ray absorption fine structure (EXAFS) investigation aimed at 

disentangling the structural properties of binary mixtures of water and a new class of geminal 

dicationic IL, namely 1,n-bis[3-methylimidazolium-1-yl] alkane bromide ([Cn(mim)2]Br2). 

The synergic use of EXAFS spectroscopy and simulation techniques has become, in the last 

years, the method of choice to investigate disordered systems allowing one to use accurate 

structural models for the EXAFS analysis while assessing the reliability of the MD results [2]. 

The properties of [Cn(mim)2]Br2/water mixtures have been investigated as a function of both 

water concentration and alkyl-bridge chain length, and they have been compared with those of 

the monocationic counterparts. A complex network of interactions among dications, anions 

and water molecules takes place. The local molecular arrangement around the bromide ions 

changes with increasing water content (Figure 1), while decreasing the number of carbon 

atoms in the spacing chain produces increased interactions between dications and anions, with 

Br- ions forming a bridge between the two imidazolium rings of the same dication.   

 

Figure 1: Graphical representation of the spatial distribution of water (blue) and anions 

(yellow) around one of the two dication rings. 
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At present brake pads number a lot of constituents and the ñgood recipeò is the result of a 

complex trial and error approach, where the actual contribution from each ingredient is still 

unknown. With the aim to set up a characterization method devoted to understand the 

contribution of each ingredient, the authors focus the attention on one of the most widespread 

material used as friction additive, i.e. carbon.  

The composition, size, amount of amorphous phases of four graphite and two coke 

materials were investigated to the purpose for correlating the structural features with the 

friction behavior. The morphological properties were evaluated by optical and electron 

microscopy (OM and SEM) while amorphous carbon content was evaluated by Raman 

spectroscopy.  Both optical and electron micrographs allowed the calculation of the main 

morphological parameters, that were correlated to the friction properties, indicating as major 

result a direct proportionality between friction coefficient (COF) and aspect ratio [1]. 

Moreover, density significantly affects COF values: the friction coefficient decreases with the 

increase in density. A direct proportionality between particles size and COF is observed up to 

250 ɛm size, while friction decreases for size below 250 ɛm.  

All materials show common Raman spectral features in the 800 ï 2000 cm-1 range, related 

to the so-called G and D peaks, which lie at around 1580 and 1350 cm-1, respectively [2]. The 

effect of the amorphous carbon content is not yet clear, so further studies are needed to 

understand its influence on the friction behaviour.   

As far as the influence of load and speed are concerned, the variation of COF shows a 

direct proportionality with the reciprocal of load for all carbon materials, while the sliding 

speed shows a limited effect.  

A lot of study is still needed for a better understanding of the phenomena affecting friction 

properties. However, the authors believe that these first outcomes can represent a good 

starting point in terms of approach, that moves from trial and errors towards an aware and 

systematic method for the design of novel compositions for industrial applications.  

 

 

 

 

 

[1] J. Wiacek, M. Molenda, J. Horabik and J. Y. Ooi, Powder Technol. 217 (2012) 435-442. 

[2] Y. Kawashima and G. Katagiri, Phys. Rev. B. 52 (1995) 10053-10059. 

mailto:e.casamassa@ima.to.cnr.it


30 
 

OR-12 

Deoxydehydration of glycerol using rhenium - based catalysts  

Massimiliano Lupacchini,a Nicola dôAlessandro,b Lucia Tonucci,c and Evelina 

Colacinod 

a Scuola Superiore di Studi Avanzati, Universit¨ degli Studi ñG. DôAnnunzioò, Via dei Vestini 

31, 66100-Chieti-Pescara, Italia 
b Dipartimento InGeo, Universit¨ degli StudiñGabriele DôAnnunzioò, Via dei Vestini 31, 

66100-Chieti, Italia 
c Dipartimento in Scienze Filosofiche, Pedagogiche ed Economico-Quantitative, Università 

degli StudiñGabriele DôAnnunzioò, Via dei Vestini 31, 66100-Chieti, Italia 
d Institut des Biomolécules Max Mousseron, Université de Montpellier, Place E. Bataillon, 

34095-Montpellier, France 

E-mail: massimiliano.lupacchini@studenti.unich.it 

 

Today new industrial processes starting from renewable feedstocks such as polyol derivatives 

are proposed to improve environmental conditions and to limit the use of non-renewable 

sources. Actually, there is a growing interest in catalytic deoxygenation methods, and 

especially in deoxydehydration (DODH). This reaction can remove two adjacent hydroxyl 

groups from vicinal diols to afford the corresponding unsaturated derivatives. The best 

performing catalysts for these reactions are rhenium-based [1,2]. 

Our group is expert in preparation, characterization and use of homogeneous catalysts to 

hydrogenation and deoxydehydration reactions [3]. In the present work, we describe a 

sustainable conversion of glycerol in allyl alcohol using several homogeneous catalysts from 

rhenium supported catalysts to ReIII  and to ReV compounds. Best results are obtained in 

presence of 1% commercial rhenium triphenylphosphine complexes (Figure 1).  

 

                                     

Figure 1: Two of rhenium based catalysts investigated. 
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Wastewater treatment plants (WWTPs) emit CO2 and N2O, which may lead to climate change 

and global warming effect. Over the last few years, there has been an increasing awareness of 

greenhouse gas (GHG) emissions from WWTPs [1,2]. Moreover, the development of valid, 

reliable, and high-throughput analytical methods for simultaneous gas analysis is an essential 

requirement in environmental applications. In the present study, an analytical method based 

on gas chromatography (GC) equipped with a barrier ionization discharge (BID) detector was 

developed for the first time. This new method simultaneously analyses CO2 and N2O and has 

a precision of 6.6% and 5.1%, respectively. Method-detection limits are 5.3 ppmv for CO2 and 

62.0 ppbv for N2O. Selectivity, linearity, accuracy, repeatability, intermediate precision, limit 

of detection and limit of quantification provided good results at the trace concentration levels. 

After validation, the method has been applied to a real case of N2O and CO2 emissions from 

WWTPs, confirming its suitability as standard procedure for simultaneous GHGs analysis in 

environmental fields. The obtained results could contribute to the development of a standard 

methodology for gas sampling and measurement, not actually available. Moreover, 

monitoring of GHG emissions from WWTPs with our validated GC-BID method allows to 

improve the knowledge about biological processes and operational conditions in WWTPs and 

it is useful to develop new modelling approaches for lowering the environmental impact of 

water utilities and the Carbon FootPrint (CFP) of WWTPs [3]. 
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Oxytocin (OXT, Figure 1) is a nonapeptidic hormone acting also as a neurotransmitter in 

human brain. OXT plays an essential role in a wide variety of physiological processes, 

including stimulating labor by uterine contraction, control of post-partum haemorrhage and 

lactation. Oxytocin is also involved in the modulation of a plethora of human behaviours 

influenced by environmental and social situations, from love and social bonding, to addiction 

vulnerability and relapse.  

In order to investigate the complex relationships 

between OXT endogenous levels and conditions of 

vulnerability towards drugs of abuse, anti-social and 

dangerous behaviours, a multidisciplinary approach 

is required, having among its priorities the accurate, 

sound and reliable quantitative assessment of this 

pluripotent peptide in biological fluids. 

The objective of the present study was the 

development and application of a novel 

bioanalytical strategy to quantify endogenous OXT levels in serum samples coming from 

former drug addicts, recruited in collaboration with Italian addiction treatment structures. 

Analytical methods for the determination of oxytocin need to be very sensitive and highly 

accurate, as circulating OXT serum levels likely to be low. For this reason, an optimised 

enzyme-linked immunosorbent assay (ELISA), coupled to spectrophotometric analysis, was 

used as a fast initial sample screening, whose quantitative results were confirmed by a LC-

MS/MS method, thoroughly tuned in order to achieve the required sensitivity. 

Method application to former heroin addicts and healthy volunteers, used as controls, is part 

of a wider interdisciplinary research project aimed at evaluating the role of oxytocin in drug 

addiction vulnerability and relapse, through a comparative study between serum levels and 

psychological and behavioural profiles deriving from psychometric tests. 

 

 

Figure 1: Chemical structure of OXT. 
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Recently, the unique properties of transition metal oxides have attracted great attention as 

cathodic materials in the field of fuel cells. In this context the best electron acceptor is the 

oxygen molecule but, in order to exploit the Oxygen Reduction Reaction (ORR), a proper 

catalyst is needed [1], and platinum is considered the best one due to its high overpotential. 

Manganese Oxides (MnxOy) are among the most promising substitutes combining good 

catalytic performances with environmental friendliness [1]. Several approaches have been 

proposed in the last years to nanostructure this catalyst to enhance its catalytic behavior. In 

this work we have optimized the Mn3O4 nanostructuration into nanofibers (NFs) by 

electrospinning, starting from a water-based solution of polyethylene oxide and manganese 

acetate [2]. Such NFs need a carefull thermal treatment in order to remove the polymeric 

templant and retain the NF shape. The morphological characterization and catalytic behavior 

of the resulting Mn3O4 NFs calcinated at 480°C are shown in Fig. 1, evidencing their 

nanostructure and an electron transfer number close to 3.7 below -0.4V. These results 

demonstrate that the Mn3O4 NFs represent a good and green alternative to Pt-based catalysts. 

 

 

Figure 1: FESEM images of (A) the calcinated naofibers and (B) their enlargement. (D) ORR 

performance evaluated by RRDE.  

 

This work have been financed by the ONRG, award number N62909-14- 1-N041. 
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Lignans and the related neolignans are polyphenolic natural products widespread in plants and 

showing a variety of both structures and biological activities. These compounds are 

biosynthesized by radical oxidative coupling of two phenylpropanoid (C6C3) precursors. 

Among these, neolignans with a dihydrobenzofuran skeleton, originated through 8-5ᾳ 

coupling, are reported for an array of biological properties including antioxidant, anti-

inflammatory, antiviral, antitumor and antiangiogenic activities.  Thus, we report here the 

biomimetic synthesis of new neolignans with a 2,3-dihydrobenzofuran core and a study of 

their biological properties.  

Firstly we explored by molecular docking calculations the 2,3-dihydrobenzofuran scaffold 

to identify new lead compounds as potential inhibitors of microsomal prostaglandin E2 

synthase (mPGES-1).  Compounds 1 - 4 were then synthetized from naturally occurring or 

bio-inspired caffeic acid esters, through an oxidative coupling reaction mediated by Ag2O. 

These compounds were evaluated as mPGES-1 inhibitors. 

Further work was dedicated to the eco-friendly, biomimetic synthesis of 

dihydrobenzofuran neolignans based on enzymatic oxidative coupling mediated by Trametes 

versicolor laccase. We obtained the racemic neolignanamides 5 - 13, subsequently evaluated 

for antiproliferative activity on three tumor cell lines. The chiral resolution of some racemates 

was also carried out. 

 

 

Figure 1: Schematic synthesis of dihydrobenzofurans 1 ï 13. 
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Skin lipidomics (also referred to as skinomics) is the large-scale characterization of lipid 

profiles in skin and aims to elucidate possible mechanisms of diseases with a cutaneous 

pathological phenotype or the pharmacokinetic/pharmacodynamics profiles of topically 

administered drugs [1].  

Matrix-assisted laser desorption/ionization (MALDI) imaging mass spectrometry (IMS) 

brings lipidomics studies to the spatial molecular characterization level [2]. 

A first attempt of the untargeted mapping of skin lipids by means of cheminformatics and 

data mining approaches will be presented, focusing on feasibility and warnings.  

In particular, a workflow for efficiently maximizing the extraction of information from a 

typical MALDI-IMS analysis will be discussed and examples of preliminary results given. 

 

                                     
Figure 1: MALDI -IMS meets lipidomics: workflow schematization. 

 

[1] S. Younis, M. Komine, M. Tomic-Canic and M. Blumenberg, in Textbook of Aging Skin, eds. A. 

M. Farage, W. K. Miller and I. H. Maibach, Springer Berlin Heidelberg (2014) 1-19.  

[2] A. Bouslimani, C. Porto, C. M. Rath, M. Wang, Y. Guo, A. Gonzalez, D. Berg-Lyon, G. 

Ackermann, G. J. Moeller Christensen, T. Nakatsuji, L. Zhang, A. W. Borkowski, M. J. Meehan, K. 

Dorrestein, R. L. Gallo, N. Bandeira, R. Knight, T. Alexandrov and P. C. Dorrestein, Proc. Natl. Acad. 

Sci. 112 (2015), E2120-E2129. 
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Formaldehyde is widely used in many different industrial fields. Its main application is in the 

production of resins with urea, melamine and phenol, employed for manufacturing 

particleboard, plywood, and furniture. Formaldehyde is a key intermediate for the synthesis of 

many industrial chemicals; itôs widely used also in the cosmetic industry, for textile 

applications and as disinfectant because of its broad spectrum of action on many 

microorganisms [1]. 

Nevertheless, considering its high toxicity, volatility and almost ubiquitous presence, 

formaldehyde has been recently included in the SVHC (substance of very high concern) list 

by the ECHA (European Chemicals Agency) as carcinogenic substance of category 1B [2]. 

As for other chemicals, the European and International legislations set restrictive limits for 

formaldehyde content and emission from the finished products, pushing toward a gradual 

reduction of this substance, or, if possible, a complete elimination. 

VINAVIL S.p.a. (part of the Mapei Group) produces mainly vinyl- and acryl-based 

polymers latexes since almost a century and is the market leader in Italy. In this type of 

polymers formaldehyde is not a raw material, but can be present in traces as a by-product, 

depending on the specific technologies of production, or originating from particular species 

and additives used in formulation.  

In this perspective, the approach followed by our research has been: where possible, the 

replacement of sources of formaldehyde with other equally effective or better performing 

chemicals (with particular regard on polymerization initiators, crosslinking monomers and 

bactericides systems); on the other hand, the use of particular molecules as scavengers of 

residual formaldehyde was developed, with the ultimate goal of achieving 'zero formaldehyde' 

products. 

Details of some chemical reactions which, in these products, release formaldehyde as a by-

product will be illustrated, together with some examples of process technology  modification 

and the use of selected additives for the reduction of residual traces. 

 

 

 

 

[1] G. Reuss, W. Disteldorf, A.O. Gamer, and A. Hilt, ñFormaldehydeò, in ñUllmann's Encyclopedia 

of Industrial Chemistryò, 6th edition.  

[2] Classifications - CL Inventory, https://echa.europa.eu/it/information-on-chemicals/cl-inventory-

database/-/discli/details/55163. 
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Among molecular switches, spiropyrans attract considerable interest for their responsiveness 

to a variety of external stimuli and the deep physicochemical differences among the 

interconverting isomers, which make them particularly suitable for the synthesis of stimuli-

responsive materials [1]. Metal coordination is one of the most interesting aspects of 

spiropyrans [2], however knowledge around the details surrounding spiropyran-metal ion 

binding is limited.  

In this contribution we analyze the interplay between a spiropyran molecule specifically 

designed to display competing/collaborative metal binding sites, and Mg2+, Cu2+ and Zn2+, 

which usually display similar coordination geometry preferences while differing in their 

hard/soft character. Our results indicate that the three metal complexes obtained have similar 

coordination stoichiometry and morphology. Plus, the Mg2+ and Zn2+ complexes display 

fluorescence in solution and also visible light responsiveness [3]. These results provide 

important information that can serve as a foundation for rational design of novel functional 

materials for metal sensing and scavenging applications. 

 

 

Figure 1: Reversible ñcatch and releaseò of metal ions from the spiropyran derivative. 
 

[1] a) R. Klajn, Chem. Soc. Rev. 43 (2014) 148-184; b) M. Natali and S. Giordani, Chem. Soc. Rev. 41 
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[2] a) M. Natali, C. Aakeröy, J. Desper and S. Giordani, Dalton Trans. 39 (2010) 8269-8277; b) M. 

Natali and S. Giordani, Org. Biomol. Chem. 10 (2012) 1162-1171. 
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The interest of the scientific community on methylammonium lead halide perovskites 

(MAPbX3, X=Cl, Br, I) for hybrid organic-inorganic solar cells has grown exponentially since 

the first report in 2009. This fact is clearly justified by the very high efficiencies attainable 

(reaching 20% in lab scale devices) at a fraction of the cost of conventional photovoltaics. 

However, many problems must be solved before a market introduction of these devices can be 

envisaged. Conventional powder X-ray diffraction has been used to check the phase purity of 

the synthesized compounds. Later, we present and discuss the results we obtained using non-

ambient X-ray diffraction, Knudsen effusion-mass spectrometry (KEMS) and Knudsen 

effusion mass loss (KEML) techniques on MAPbCl3, MAPbBr3 and MAPbI3. The 

measurements demonstrate that all the materials decompose to the corresponding solid lead 

(II) halide and gaseous methylamine and hydrogen halide, and the decomposition is well 

detectable even at moderate temperatures (60 °C). Our results suggest that these materials 

may be problematic for long term operation of solar devices. The diffractograms of MAPbCl3, 

MAPbBr3 and show only the reflections of the desired compounds, with no lead halides 

detected.The compounds were then inserted into the non ambient chamber and underwent a 

thermal treatment under helium atmosphere from 130 °C to 170 °C with isotherms every 10 

°C, each one lasting 10 hours. After each isotherm the sample was cooled to 25 °C and a 

diffraction pattern was taken. The temperature range was chosen in order to have detectable 

changes of the samples within the hours range of time. The phase identification analysis 

performed on the patterns revealed that the only solid decomposition product is the 

corresponding lead (II) halide for all the compounds under investigation. No trace of solid 

methylammonium halides has been found. This fact, together with the results coming from 

the Knudsen effusion-mass spectrometry (KE-MS) and Knudsen effusion mass loss 

experiments, demonstrate that the decomposition reactions occur in all cases with the loss of 

gaseous methylamine and the corresponding hydrogen halide according to the reaction: 
 

ὓὃὖὦὢ ίᴼὖὦὢ ί ὓὃὫ ὌὢὫ  
  

and not by phase separation of solid lead (II) halides and methylammonium halides, a 

possibility that had to be taken into account considering that all the methylammonium halides 

under consideration have melting points over 200 °C. After phase identification, the 

quantitative phase analysis was performed by applying the Rietveld method on the 

diffractograms. The order of reaction for the decomposition reactions has been determined by 

differential thermal analysis (DTA) of the compounds using the "shape index" of the 

endothermic decomposition peak in the thermograms. All the compounds decompose 

according to a first order kinetics. The estimated half-lives are 9, 12 and 170 days for 

MAPbCl3, MAPbBr3 and MAPbI3, respectively. 

 
[1] B. Brunetti, C. Cavallo, A. Ciccioli, G. Gigli and A. Latini, Sci. Rep. 6 (2016) 31896.  
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The access to suitable analytical tools for characterisation of nanoproducts is of primary 

importance, given their rising employment in technological and biological relevant 

applications. It is known that such materials undergo changes in composition, size, shape and 

core-shell properties during their life span. These modifications influence the overall activity 

and can cause adverse effects upon exposure [1]. 

Current characterization techniques like transmission electron microscopy (TEM) and 

dynamic light scattering (DLS) present various limitations: the introduction of an in-flow 

separation technique as a characterisation step provides reliable data regarding samples in 

suspension and collectable fractions to be individually characterised/tested [2,3]. In this 

presentation an analytical platform based on hollow-fiber flow field-flow fractionation (HF5) 

is presented, and its applicability onto different scenarios is detailed. The obtained results 

show its potential for the determination of the most relevant physicochemical properties of 

newly developed materials and related formulations both in healthcare and pharmaceutics.  

 

 

Figure 1: schematic view of the characterization workflow based on HF5 
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C. Delpivo, M. Blosi and A. L. Costa, JPBA 106 (2015) 92-99. 
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