
In the last years, increasing discoveries in biology are 
revealing that cells can form membraneless compartments by 
liquid-liquid phase separation of proteins and nucleic acids. 
These compartments underlie several important functions 
and can act as microreactors, in which environment and 
composition are carefully regulated in space and time. These 
observations inspired us to mimic these membraneless
compartments on the bench. Using modern engineering 
tools, including microfluidic technology, we investigate how 
biomolecular condensation affects biochemical functions such 
as enzymatic reactions and formation of pathological amyloid 
fibrils. Our studies have implications towards the 
development of high-performance microreactors as well as on 
increasing our fundamental understanding of functional 
biology and aberrant aggregates involved in devastating 
neurodegenerative disorders.
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	Diapositiva numero 1
	Núria López graduated in Chemistry (1999) and got her Ph.D. degree in Theoretical Chemistry at the University of Barcelona, Spain (1995). As a postdoctoral researcher, she joined the Center for Atomic-scale Materials Physics led by Prof. Jens K. Nørskov (Denmark). In 2005 she started her independent career at ICIQ. Her research group focuses on the theoretical research in heterogeneous photo-electro-catalysis. Prof. López has co-authored over 200 scientific publications. In 2010 she was awarded an ERC Starting Grant (2010) and then a ERC Proof-of-concept (2015) by the European Research Council. She was awarded a “Prize for Excellence” by the Real Sociedad Española de Química in 2015. She has collaborated with several industries in Europe to leverage atomistic modelling, participated in 9 EU projects, and served in several committees in the European Union, including the most important supercomputing initiatives in Europe.
	Activity of catalytic materials has been studied by theoretical methods clarifying mechanistic aspects. In many cases, catalyst optimization is limited by the Linear-Scaling Relationships that link the properties of different intermediates on surfaces and end up in the activity volcanoes. Over the last years we have been gathering increasing evidence that complexity at different levels can act eliminating these dependencies and giving more degrees of freedom to the catalytic preparation [1].��[1] Pérez-Ramírez, J.; López, N. Strategies to break linear scaling relationships Nat. Catal. 2019, 2019, 971–976, DOI: 10.1038/s41929-019-0376-6
	Enrico Masoero is Senior Lecturer in Engineering at Newcastle University, UK. He obtained his PhD in Structural Enginering at Politecnico di Torino, Italy (2010), with a dissertation on particle-based simulations of building collaspe. During his postdoc at MIT (2010-2013) his research shifted to the nanoscale of cement hydration, leading to his current focus on chemo-mechanical simulations at the nano-to-micro mesoscale. Enrico has authored various papers in international journals, including in Physical Review Letters, PNAS, ACS Journal of Applied Materials and Interfaces, and Cement and Concrete Research. He is Co-I in a large U.K. project on particle-based simulations of biomineralization. He is also member of the Materials Properties committee of the Engineering Mechanics Institute, of the American Society of Civil Engineers.
	The formation and degradation of materials at the mesoscale, between the nano and the micro metre, are driven by coupled chemo-mechanical processes. Existing simulation techniques, such as molecular dynamics, Phase Field, and Kinetic Monte Carlo, are either limited in length/time scales or rely on assumption that break down at this mesoscale.�This talk presents a new method that combines (off-lattice) Kinetic Monte Carlo with a coarse-grained particle-based description of the material. Per-particle rates of dissolution and precipitation are derived from Transitions State Theory, featuring also the contribution from mechanical interaction. Simulation results on dissolution at dislocations and precipitation involving particle aggregation, show that the emerging mesoscale morphologies are indeed controlled by both mechanical interactions and chemical potentials.�The simulator, called MASKE, can be used for various material chemistries, is massively parallelized, and will soon be available for download on GitHub.
	Antonio Abate is team leader at the Helmholtz-Centrum Berlin in Germany, Associate Professor at University of Naples Federico II in Italy and Visiting Professor at Fuzhou University in China.  He is researching solar energy conversion with halide perovskites.�Before the current position, Antonio was leading the solar cell research at the University of Fribourg in Switzerland. He was a Marie Skłodowska-Curie Fellow at École Polytechnique Fédérale de Lausanne within the group of Prof. Grätzel.  He worked for four years as a postdoctoral researcher at the University of Oxford under the supervision of Prof. Snaith and the University of Cambridge under the supervision of Prof. Steiner.  Antonio graduated summa cum laude from University of Naples Federico II in 2006, and he got his PhD summa cum laude at Politecnico di Milano in 2011 under the supervision of Prof. Resnati and Prof. Metrangolo.�Antonio collected more than 3.5 M€ personal (including 1.5 M€ ERC starting grant – FREENERGY) and 7 M€ joint research funding as an independent researcher.  He is listed as the top 1% by citations in Web of Science (Highly Cited Researchers 2018 and 2019), with more 29 000 citations (h-index 61) from over 120 peer-reviewed scientific publications. The World University Rankings indicated Antonio within the top 10 most influential scientist of the field of perovskite solar cells.��ORCID: orcid.org/0000-0002-3012-3541; Research ID: F-2419-2010; Author ID: 35167776300�URL for the website: www.helmholtz-berlin.de  - www.unina.it
	Halide perovskites are quickly overrunning research activities in new materials for cost-effective and high-efficiency photovoltaic technologies. Since the first demonstration from Kojima and co-workers in 2009, several perovskite-based solar cells have been reported and certified, rapidly improving power conversion efficiency. Recent reports demonstrate that perovskites can compete with the most efficient photovoltaic materials. Simultaneously, they still allow processing from solution as a potential advantage to deliver a cost-effective solar technology.��In the present talk, we will present new materials and preparation procedures that improve perovskite solar cells' lifetime without giving up on high power conversion efficiency. We will pay particular attention to the new materials' environmental impact, providing our prospect for future research investments.
	An exciting research challenge in supramolecular chemistry is to design, synthesize, and characterize nano-sized architectures with applications in biology, chemistry, and materials science.1 Predicting and designing non-covalently bound supramolecular complexes and assemblies is difficult because of the weakness of the interactions involved, thus the resulting superstructure is often a compromise between the geometrical constraints of the building blocks and the competing weak intermolecular interactions.2 ��Our research interest has been focused on the studies of weak non-covalent intermolecular, viz. supramolecular interactions as the driving force in self-assembly and molecular recognition, especially in the solid state by single crystal X-ray diffraction. The lecture will highlight some of our recent studies on hydrogen3 and halogen4 bonded systems, 𝜋 -𝜋5 , CH…anion6 , and anion… 𝜋 7 interactions and metal ion coordination8 in molecular self-assembly and molecular recognition in various systems such as resorcinarenes, ditopic receptors, rotaxanes, M4L6 tetrahedra, M8L6 cube, spheres, knots, etc.. ���References�[1] F. Hof, L.S. Craig, C. Nuckolls, J. Rebek Jr, Angew. Chem. Int. Ed. 2002, 1488-1451.�[2] a) G.R. Desiraju Nature, 2001, 397-399. b) T. Steiner, Angew. Chem. Int. Ed. 2002, 41.�[3] N. Kodiah Beyeh, M. Cetina, K. Rissanen, Cryst. Growth Des. 2012, 4919 - 4926.�[4]. a) L. Turunen, U. Warzok, R. Puttreddy, N. K. Beyeh, C. A. Schalley and K. Rissanen, Angew.�Chem. Int. Ed. 2016, 14239; b) L. Turunen, A. Peuronen, S. Forsblom, E. Kalenius, M. Lahtinen and K.�Rissanen, Chem. Eur. J. 2017, 11714; c) L. Turunen, U. Warzok, C. A. Schalley and K. Rissanen, Chem�2017, 861; d) U. Warzok, M. Marianski, W. Hoffmann, L. Turunen, K. Rissanen, K. Pagel and C. A.�Schalley, Chem. Sci. 2018, 8343; e) J. S. Ward, G. Fiorini, A. Frontera and K. Rissanen, Chem.�Commun. 2020, 8428; f) S. Yu, P. Kumar, J. S. Ward, A. Frontera and K. Rissanen, Chem 2021, in�press.�[5] a) H. Mansikkamäki, M. Nissinen, K. Rissanen, Angew. Chem. 2004, 1263; b) H. Mansikkamäki, S.�Busi, M. Nissinen, A. Åhman, K. Rissanen, Chem. Eur. J. 2006, 4289.�[6] S.S. Zhu, H. Staats, K. Brandhorst, J. Grunenberg, F. Gruppi, E. Dalcanale, A. Lützen, K. Rissanen,�C.A. Schalley, Angew. Chem. Int Ed. 2008, 788.�[7] a) M. Giese, M. Albrecht, T. Krappitz, M. Peters, V. Gossen, G. Raabe, A. Valkonen, K. Rissanen,�Chem. Comm. 2012, 9983; b) M. Albrecht, C. Wessel, M. de Groot, K. Rissanen, A. Lüchow A, J. Am.�Chem. Soc. 2008, 4600.�[8] Y. Inokuma, S. Yoshioka, J. Ariyoshi, T. Arai, S. Matsunaga, K. Takada, K. Rissanen and M. Fujita,�Nature 2013, 461; J. Bunzen, J. Iwasa, P. Bonakdarzadeh, E. Numase, K. Rissanen, S. Sato, M. Fujita,�Angew. Chem. 2012, 3161; b) J.-F. Ayme, J. E. Beves, D. A. Leigh, R. T. McBurney, K. Rissanen, D.�Schultz, Nat. Chem. 2012, 15; c) W. Meng, B. Breiner, K. Rissanen, J. D. Thoburn, J. K. Clegg, J. R.�Nitschke, Angew.
	Kari Rissanen got his Ph.D. degree at the University of Jyväskylä in 1990. The Ph.D. work focused on solid-state structural chemistry of small organic molecules. The Ph.D. thesis work was followed within several positions funded from the Academy of Finland (1988- >). Since then he has pioneered the research in Supramolecular Chemistry in Finland and is one of the world-leading experts in Supramolecular Crystallography, weak intermolecular interactions, especially halogen bonding and anion- interactions, and new methodologies in crystallography. His research has focused on a multitude of chemical systems, but in all studies the governing feature has been the understanding of the interactions involved in the recognition and self-assembly phenomena, and subsequent design and synthesis of functional host and sensor molecules based on this knowledge.  The detailed structural studies form the solid basis for the understanding and utilization of weak non-covalent, viz. the supramolecular interactions occurring in recognition and self-assembly events, visualized in the solid state by single crystal X-ray diffraction and solid-state NMR, in solution by NMR and in gas phase by mass spectrometry.  Prof. Rissanen is the first chemist in the history of the Academy of Finland to be nominated twice as the Academy Professor (1st term 2008-2012, 2nd 2013-2017), the highest-ranking academic position available in Finland.  Recently (Nov 2017) he got the prestigious Humboldt Research Award and was awarded Doctor Honorius Causa from the Tallinn Technical University, Estonia (Sep 2018). Rissanen has a very strong record of scientific and administrative leadership. Internationally most well-known are the Rissanen’s very versatile scientific works, reported in more than 710 publications in peer-reviewed journals with many in high-impact journals, including 1 Nature, 3 Science, 2 Nat. Chem., 2 Nat. Rev. Chem., 2 Chem, 1 Nat. Comm., 23 J. Am. Chem. Soc., 40 Angew. Chem., 1 PNAS, 13 Chem. Sci, 48 Chem. Commun. Rissanen is the only Finnish researcher, outside clinical medicine, with three research publications in Science or Nature in 2009 and 2010. Rissanen’s publications have a steep increase in citations, reaching at present over 2000/year. 
	The challenge of nanomedicine consists in carrying active molecules through the different biological barriers and reaching specific targets in an efficient and non-toxic way. In addition, some active agents require specific formulations to overcome intrinsic problems associated with aqueous insolubility, in vivo stability and bioavailability. A whole range of new carriers with different properties and functionalities are now available. However, the development of small biocompatible carriers with high loading capacity, extended circulation time, and favorable biodistribution has several unanswered issues.�This talk will give an overview of our recent findings regarding micellar assemblies obtained from original amphiphiles including diacetylene-containing photopolymerizable molecules, micelle-forming prodrugs, and photo-degradable o-nitrobenzyl derivatives, as well as some biomedical applications such as imaging and drug delivery with emphasis on both passive and active targeting of solid tumors.�Furthermore, we will give an overview of our work on optimizing quantification strategies and developing experimental devices for MR-based molecular imaging applications at high magnetic field. A specific focus will be made on the use of fluorinated-based nanoparticles, especially on our last study related to the development of PERFECTA-loaded micelles targeting solid tumors, which combines several advantages for in vivo quantitative imaging (100% natural abundance of 19F, high sensitivity and lack of endogenous fluorine atoms in living bodies).��Related Publications�1. Genetically tailored magnetosomes used as MRI probe for molecular imaging of brain tumor. M. Boucher, F. Geffroy, S. Prévéral, L. Bellanger, E. Selingue, G. Adryanczyk-Perrier, M. Péan, C. T. Lefèvre, D. Pignol, N. Ginet, S. Mériaux. Biomaterials 2017, 121, 167-178.�2. Biotin-functionalized targeted polydiacetylene micelles. A. Doerflinger, N. Nguyen Quang, E. Gravel, G. Pinna, M. Vandamme, F. Ducongé E. Doris. Chem. Commun. 2018, 54, 3613.�3. Tumor targeted micellar nanocarriers assembled from epipodophyllotoxin-based amphiphiles. J. Alliot, I. Theodorou, D.-V. Nguyen, C. Forier, F. Ducongé, E. Gravel, E. Doris. Nanoscale 2019, 11, 9756.�4. Nanotoxicology at the particle/micelle frontier: influence of core-polymerization on the intracellular distribution, cytotoxicity and genotoxicity of polydiacetylene micelles. F. Costamagna, H. Hillaireau, J. Vergnaud, D. Clarisse, L. Jamgotchian, O. Loreau, S. Denis, E. Gravel, E. Doris, E. Fattal. Nanoscale 2020, 12, 2452.�5. Targeting brain metastases with ultrasmall theranostic nanoparticles, a first-in-human trial from an MRI perspective. C. Verry, S. Dufort, B. Lemasson, S. Grand, J. Pietras, I. Troprès, Y. Crémillieux, F. Lux, S. Mériaux, B. Larrat, J. Balosso, G. Le Duc, E.L. Barbier, O. Tillement. Sci. Adv. 2020, 6, eaay5279.�6. Tumor-targeted superfluorinated micellar probe for sensitive in vivo 19F-MRI. L. Jamgotchian, S. Vaillant, E. Selingue, A. Doerflinger, A. Belime, M. Vandamme, G. Pinna, W. L. Ling, E. Gravel, S. Mériaux, E. Doris. Nanoscale 2021, 13, 2373-2377.�
	Edmond Gravel studied Pharmacy at the University Paris-Sud XI from which he obtained his PharmD in 2005. He then worked on the biomimetic self-construction of polycyclic alkaloids with Prof. Erwan Poupon (BioCIS, Pharmacognosy Laboratory) under the guidance of whom he obtained his PhD in 2008.  E. Gravel then worked as a post-doctoral fellow on the development of novel lipid formulations for biomedical applications with Dr Eric Doris at the CEA Paris-Saclay where he was appointed permanent researcher in 2009.  His research interests mainly focus on the application of organic chemistry to the development of new nanomedicines and the construction of nanostructured catalytic hybrids for green chemical processes.�ORCID: https://orcid.org/0000-0001-6077-1016 
	We present recent applications of the lattice Boltzmann method for the computational design of soft mesoscale materials, including microfluidic crystals, dense�multicore emulsions, as well as recent Petascale simulations of deep-sea glassy sponges, with an eye to prospective exascale simulations.���
	Dr Sauro Succi serves as Senior Research Executive and Principal Investigator at the Center for Life Nano Sciences at la Sapienza of the Italian Institute of Technology and Research Affiliate of the Physics Department of Harvard University. His research activity covers a broad range of topics related to complex�states of flowing matter, such as fluid turbulence, micro and nanofluidics, soft matter as well as subnuclear flows, such as quark gluon plasmas.�He is best known for his contributions to the early inception, development and application of the Lattice Boltzmann method, for which he has received a number of international awards, including the APS 2017 Aneesur Rahman Prize in Computational Physics and the 2019 CECAM Berni Alder Prize for exceptional contributions to the microscopic simulation of matter.
	Since the ancient myth of Prometheus who stole fire from mount Olympus to the first streets lit by electric bulbs, the ability to master light represents one of the most archetypal incarnations of the concepts of progress and modernity. Today, thanks to nanoscience and nanotechnology, humanity has unprecedented means of manipulating electromagnetic radiation via chemically synthesized nanostructures that are already rapidly becoming the building �blocks of new light-based technologies in the most diverse fields, from energy to communications. From security to nanomedicine.�In this talk, I will take you on a journey through some of the most representative results obtained by my research group at the Department of Materials Science of the University of Milano-Bicocca using engineered semiconductor nanocrystals, �from the lab to the industry.����
	Sergio Brovelli, is Associate Professor at the Department of Materials Science of the University of Milano-Bicocca and co-founder & chair of the scientific committee of Glass to Power SpA. He graduated in 2003 and earned his PhD in Materials Science (2006) at the University of Milano Bicocca. In 2006, he moved to University College London and London Centre for Nanotechnology (UK) where he received a Marie Skłodowska-Curie Postdoctoral Fellowship that funded his research until December 2009. In 2010 he moved to the Chemistry and Physical Chemistry Division of the Los Alamos National Laboratory (USA) where, in 2011, he was awarded with the prestigious Los Alamos Director’s Fellowship. In 2012, supported by a Marie Skłodowska-Curie Career Reintegration Grant, he moved back to Europe as Assistant Professor at the University of Milano Bicocca where he established his independent research group focused on the synthesis, manipulation and spectroscopic investigation of solution-grown functional nanostructures for application in photonic and optoelectronic devices. In 2015, he was tenured with the Associate Professorship in Experimental Physics and, in 2017, he received the National Italian Habilitation for Full Professorship. The quality of his research is confirmed by over 100 publications most of which as first or corresponding author in high-impact factor journals (1 Science, 4 Nature Nanotechnology, 3 Nature Photonics, 1 Nature Reviews Materials, 4 Nature Communications, 14 Nano Letters, etc...), two book chapters, five journal cover pages and numerous invited talks in international conferences. S.B. has h-index of 39 and over 5600 citations. He is the author of six patent families. In 2016, he co-founded the company Glass to Power SpA (www.glasstopower.com) with the main mission of industrializing and commercializing new solar windows based on his patented nanocrystal-based luminescence solar concentrators.
	The emerging concept of mechanical meta-materials has received increasing attention during the last few years partially due to the advances in additive manufacturing techniques that have enabled fabricating materials with arbitrarily complex micro/nano-architectures. The rationally designed mico/nano-architecture of mechanical meta-materials gives rise to unprecedented or rare mechanical properties that could be exploited to create advanced materials with novel functionalities. This talk presents an overview of the recent developments in the area of mechanical meta-materials. Extremal materials that are extremely stiff in certain modes of deformation, while extremely soft in other modes of deformation are discussed first. Penta-mode, dilational, and other auxetic meta-materials are all discussed within the context of extremal materials. Negative meta-materials are presented next with special focus on materials with negative compressibility and negative stiffness. Ultra-property meta-materials are the topic of the following section that covers ultra-alight, ultra-stiff, and ultra-tough materials. Finally, the emerging areas of research in mechanical meta-materials including active, adaptive, programmable, and origami-based mechanical meta-materials are reviewed.����
	Prof. Zadpoor obtained his PhD (cum laude) from Delft University of Technology in 2010 and started his career at the same university as Assistant Professor (2010) and later as Associate Professor (2014) and Professor (2017).�At Delft University of Technology, Amir Zadpoor is Antoni van Leeuwenhoek Distinguished Professor, the Chaired Professor of Biomaterials & Tissue Biomechanics, and the founding director of the Additive Manufacturing Laboratory. Prof. Zadpoor has received many awards including an ERC grant, a Vidi grant, a Veni grant, the Jean Leray award of the European Society of Biomaterials, and the Early Career Award of JMBBM.���Amir Zadpoor:�Antoni van Leeuwenhoek Professor, TU Delft�Chaired Prof of Biomaterials & Tissue Biomechanics, TUDelft�Professor of Orthopedics, Leiden University Medical Center�Director of the Additive Manufacturing Lab�Director of Biomedical Engineering Education
	In the last years, increasing discoveries in biology are revealing that cells can form membraneless compartments by liquid-liquid phase separation of proteins and nucleic acids. These compartments underlie several important functions and can act as microreactors, in which environment and composition are carefully regulated in space and time. These observations inspired us to mimic these membraneless compartments on the bench. Using modern engineering tools, including microfluidic technology, we investigate how biomolecular condensation affects biochemical functions such as enzymatic reactions and formation of pathological amyloid fibrils. Our studies have implications towards the development of high-performance microreactors as well as on increasing our fundamental understanding of functional biology and aberrant aggregates involved in devastating neurodegenerative disorders.���References:�1) Faltova L. et al, ACS Nano, 2018, 12, 9991-9999�2) Küffner A.M. et al., ChemSystemsChem, 2, 2020�3) Linsenmeier M.et al., Angewandte Chemie Int. Ed.,  2019, 58, 1-7 �4) Capasso Palmiero U. et al., Angewandte Chemie Int. Ed., 2020, 59, 8138-8142�5) Küffner A.M. et al., Chemical Science, 2021, 12, 4373-4382
	Paolo Arosio received his master degree in Chemical Engineering from the Politecnico di Milano in 2007 and his doctoral degree from ETH Zurich in 2011. After his doctoral studies under the supervision of Prof. Massimo Morbidelli he moved to the group of Prof. Tuomas Knowles at the Department of Chemistry at the University of Cambridge, UK. In May 2016 he joined the Institute for Chemical and Bioengineering at ETH Zurich, where he is currently a Tenure-Track Assistant Professor in Biochemical Engineering. He has been named as “Influential Researcher 2018” by the Ind. Eng. Chem. Res. ACS, and awarded an ERC Consolidator Grant in 2020.
	Nearly all materials and processes, whether natural or synthetic, are innately heterogeneous, where the heterogeneity is manifested at the microscale. While chemical reactivity is intrinsically an atomistic scale event, the initiation of chemistry often stems from mechanisms occurring at the microscale. As a computational means of investigating the role of chemistry on microscale mechanisms and material microstructure, we extended the Generalized Energy-Conserving Dissipative Particle Dynamics method [1] to include chemical reactivity, denoted GenDPDE-RX. GenDPDE-RX provides a means of simulating chemical reactivity at the micro- and mesoscales, while exploiting the attributes of density- and temperature-dependent many-body force fields. The GenDPDE-RX formulation considers intra-particle reactivity via a CG reactor construct. Extent-of-reaction variables assigned to each CG particle monitor the temporal evolution of the prescribed reaction mechanisms and kinetics. The GenDPDE-RX method is verified through comparisons to the Kramers theoretical model of reaction kinetics predictions. The GenDPDE-RX method is limited to intra-particle chemical reactivity. Neither inter-particle chemical reactions nor mass diffusion between particles can occur. Therefore, we consider activation-controlled reactions typical for energetic materials. Demonstrations of the GenDPDE-RX method are performed using constant-volume adiabatic heating simulations of three different reaction models. The reaction models include both reversible and irreversible reactions, as well as multi-step reaction mechanisms. Many-body force fields using analytical forms of the Lennard-Jones and Exponential-6 equations-of-state are used for demonstration.���[1] J. B. Avalos, M. Lísal, J. P. Larentzos, A. D. Mackie, and J. K. Brennan, Phys. Chem. Chem. Phys. 21, 24891, 2019��
	Martin Lísal is a principal scientist at the Institute of Chemical Process Fundamentals of the Czech Academy of Sciences in Prague where he is a head of Department of Molecular and Mesoscopic Modelling. Martin Lísal is also a professor in Applied Physics at the J. E. Purkinje University in Ústí nad Labem. Martin Lísal studied Thermodynamics and Applied Mechanics at the Czech Technical University in Prague from which he obtained his PhD in 1992. Martin Lísal then worked as a post-doctoral fellow at Keio University in Yokohama on molecular modelling of the thermodynamic properties for alternative refrigerants with prof. Watanabe and prof. Sato. After that, he became a research associate at North Caroline State University in Raleigh working with prof. Gubbins and prof. Hall on coarse-grain modelling of surfactant micellization in supercritical carbon dioxide. Martin Lísal’s research interests involve coarse-grain modelling of energetic materials, including reactivity, mesoscopic modelling of self-assembly in polymeric systems, and molecular modeling of fluid adsorption, diffusion and transport in nanoconfinement.���ORCID 0000-0001-8005-7143�ResearcherID A-8176-2011�

