
 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Strategic innovation and youth entrepreneurship. An ethnographic perspective to 
analysis and comparison” PROG.1 

Type UNIMIB Scholarship  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Social innovation 
The company “Scomodo” constitutes an experimental reality for the Italian context: 
made up of young people under 30, with one office in Rome and one in Milan, it 
revolves around a publishing project of investigative journalism, while at the same 
time engaging in the regeneration of the territories in which it operates. The project 
aims at the ethnographic analysis of this working reality in order to establish an 
innovative model of both entrepreneurship and territorial intervention. The 
researcher will identify one or more similar realities in an international context and, 
from a comparative perspective, he/she will scale up to identify their similarities 
and differences. Particular attention will therefore be paid to the applied dimension 
of anthropological research and its professional value.  
Expected duration of the period spent abroad: 6 months 
The expected duration of the period spent at the company: 12 months 
Possibility of carrying out a joint supervision process aimed at obtaining the double 
degree with the University of Antwerp, Department of Communication Studies 
(Prof. Elisabetta Costa). 
The expected profile of the candidates: the candidate has excellent knowledge in 
the field of cultural and social anthropology. Experience in ethnographic and public 
research, as well as work experience in marginal and complex contexts will be 
positively valued. 

Tutor Prof. Paolo Grassi 

Supervisor (Company) Supervisor Company: Tommaso Salaroli, Scomodo SRL 

Specific IPR rules:   
standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
"Management and Childhood Education: tools for social sustainability" PROG.2 

Type UNIMIB Scholarship 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK:  Social innovation 
The provision of high-quality early childhood education and care (ECEC) services is 
a crucial tool for reducing educational disparities and social inequalities that 
emerge from early childhood, it also fosters the inclusion of families with socio-
cultural and economic disadvantages.  
Attendance at ECEC services positively impacts the acquisition of fundamental and 
key citizenship skills, preventing school dropout, particularly in multiethnic and 
multilingual communities.  
While there is extensive literature on the quality of ECEC provision, the relationship 
between management and organizational models and high-quality childhood 
educational experiences has been less studied. 
This interdisciplinary project aims to investigate the interlinked relationships 
between pedagogical models, in the educational field, and managerial 
organizational models, in the socio-economic field, of early childhood services and 
the early years of primary schools and services.  
Using a multiple case studies approach, the project seeks to develop a tool that 
integrates socio-economic and educational dimensions, relevant in highly 
heterogeneous systems. 
Expected duration of the period spent abroad 4 months. 
The expected profile of the candidates: 
- Master degree in Pedagogy is preferred 
- Past experience in pedagogical and organizational coordination in ECEC and 
formal and non-formal childhood education 
- Past experience and interest in Social Justice education 

Tutor Prof. Luisa Zecca 

Supervisor (Company) 
To be defined 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Computer Science Solutions for Sustainable and Smart Ecosystems” PROG.3 

Type UNIMIB Scholarship 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
The project aims at developing new methods and applications based on Artificial 
Intelligence, relevant to the definition of sustainable and smart ecosystems. The 
developed research should possibly consider ethical, legal, and sustainability 
concerns. The research has to be assessed in a practical context within the scope 
of a business situation, in close collaboration with a company involved in the 
research.  
The actual research must be coherent with at least one of the research sectors 
“INFO-01/A - Informatica”, “IINF-05/A - Sistemi di elaborazione delle informazioni” 
add “MATH-06/A – Ricerca Operativa”. 
The PhD student will spend at least 6 months abroad at a university, a research 
center, or within an R&D department of a company. Moreover, the student will 
spend at least 6 months at a company. 

Tutor To be defined 

Supervisor (Company) 
To be defined 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Innovative Sustainable Medicine: Advanced 3D Cell Cultures for Personalized GBM 
Therapy Development” PROG.4 

Type UNIMIB Scholarship 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Welfare innovation 
3D cell cultures provide an alternative to animal models in many scientific areas, 
contributing to more sustainable, smart and clinically translatable research. In this 
context, this project aims to develop innovative 3D cell cultures recapitulating the 
complex microenvironment present in glioblastoma (GBM), the most aggressive 
and heterogeneous brain tumour. Starting from an already existing collaboration 
between the University of Milano-Bicocca (School of Medicine and Surgery, Prof. 
Francesca Re) and the Real Research Sp. zo. o. (Dr. Marcin Krzykawski), a polish 
small-sized enterprise, this project will realized in vitro LifeGel 3D diseased models 
useful to screen innovative personalized (nano)medicines against GBM. The 
techniques utilized will be in the field of biochemistry, biology, biotechnology, 
advanced cell imaging techniques.   
The PhD student will spent min 9 months max 1 year at the Real Research Sp. zo. o. 
(Poland). There will also be the possibility of carrying out a joint supervision process 
aimed at obtaining the double title with the Donostia International Physics Center 
(DIPC, Donostia, Spain; Prof. Luca Salassa) to test innovative drug delivery systems 
on LifeGel 3D models. The PhD student will spent min 3 months max 9 months at 
the DIPC.  
The expected profile of the candidates: master degree in Medical Biotechnology, 
author of at least 1 paper on in vitro brain models and nanomedicine, commitment 
and interest for the topic of the project (stage, thesis). 

Tutor Prof. Francesca Re 

Supervisor (Company) 
Dr. Marcin Krzykawski (Real Research Sp. zo. o., Poland) 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Innovative solutions for the monitoring of ecosystems based on hyperspectral 
imaging and machine learning”  PROG.5 

Type UNIMIB Scholarship 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Product innovation 
The aim of this project is to develop innovative solutions for the monitoring of 
ecosystems based on hyperspectral images (HIS). In particular, grasslands, which 
are an important feature in the European landscape, will be taken into account. Key 
application areas range from implementation or monitoring of various European 
Union (EU) policies such as the Habitats Directive or the Common Agriculture Policy 
to contribute to understand how climate change is impacting grassland 
ecosystems. Grasslands from two different biogeographical regions will be 
analyzed: the Atlantic Region of the Basque Country (Northern Spain) and the 
Continental Region of Dolomites (Northern Italy). The method is based on selecting 
multiple field-plots of grasslands whose management is known, characterizing 
them using parameters obtained from satellite images, and modelling to 
extrapolate to other potential field-plots located in other sites. The huge amount 
of data measured by means of HSI will be then investigated with appropriate 
chemometrics approaches to establish the factor related to the ecosystem 
changing. Different models will be tested, both linear and non-linear. Field sampling 
will also be carried out, to measure in situ the fields' status. 
Expected duration of the period spent abroad: minimum 12 months. The project 
will be carried out in collaboration with the University of the Basque Country 
(Bilbao, Spain). 
Expected profile of the candidates: knowledge in chemistry, especially in 
spectroscopy and measurement. Knowledge of chemometrics and machine 
learning, with skills in interpretation of hyperspectral imaging. Knowledge related to 
environmental pollution/contamination will be desirable. 

Tutor To be defined 

Supervisor (Company) 
To be defined 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Sustainable Artificial Intelligence and Machine Learning” PROG.6 

Type Scholarship funded by Department of Economics, Management, and Statistics 
(DEMS), University of Milano-Bicocca 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
Although research recently focused on AI for Sustainability, the emerging need is 
to move beyond and to address Sustainability of AI, aimed at changing the entire 
lifecycle of AI research and products. 
The aim of this PhD research track is to design and develop new Machine Learning 
methods and Data Science processes that must be able to promote positive 
environmental and social outcomes. Specifically, the research must address the 
topic of energy/environment awareness into Machine Learning algorithms, leading 
to more energy-efficient and eco-friendly AI methods and solutions. 
The expected profile of candidates: graduate of master’s degree in Statistics, Data 
Science, Computer Science, Mathematics, or Engineering. Competences on 
Statistical Learning, Machine Learning, Deep Learning, Data Management, and 
programming skills complete the expected profile of the candidates. 

Tutor Prof. Matteo Manera (UNIMIB) 

Supervisor (Company) 
Dr. Andrea Cosentini, Intesa Sanpaolo S.p.A. 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Study of thermonuclear fusion plasmas by means of emitted radiation diagnostic 
techniques” PROG.7 

Type Department Scholarship  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Product innovation 
Nuclear fusion research by magnetic confinement is entering the era of burning 
plasmas, i.e. a state of matter where net gain by the fusion reactions will be obtained 
for the first time. To this end, there is an increasing demand to develop diagnostic 
techniques that can provide information on energetic particles, especially alpha 
particles, by the detection and study of the radiation emitted predominantly by the 
core of plasmas that approach the burning state. This research project aims at 
developing instruments and experimental scenarios to study the physics of energetic 
particles, especially alpha particles, in reactor relevant plasmas. A period of 6 
months abroad predominantly dedicated to tests of the diagnostics and to the 
participation in energetic particle experiments at tokamak devices is foreseen. The 
ideal applicant holds a master’s degree in physics or engineering and has some 
background in nuclear fusion or related subjects. They are also interested in 
becoming an active player of the emerging nuclear fusion era by combining 
knowledge on aspects of both fusion physics and technology towards the 
development of industrial scale fusion power plants.   

Tutor Prof. Giuseppe Gorini (supervisor UniMib: Prof. Massimo Nocente 

Supervisor (Company) 
To be defined 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Innovation and sustainability in urban organisational structures: a legal analysis of 
digital governance practices”  PROG.8 

Type Department Scholarship  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Social innovation 
Urban organisational structures and their innovation and sustainability challenges 
have not been the subject of specific analysis from a legal perspective. 
The research aims to explore and analyze urban organizational structures and digital 
governance practices from a legal perspective, with a focus on innovation and 
sustainability. This research project should provide an in-depth legal analysis of 
urban organizational structures and digital governance practices, proposing 
regulatory solutions that can contribute to improved efficiency, transparency and 
sustainability in smart cities and ecosystems. 
The methods used will include comparative analysis and benchmarking, case 
studies, questionnaires and interviews, drafting of regulatory proposals. 
Expected time spent abroad: 3 months. 
Expected time spent at the company: 6 months. 
Expected profile of the candidates: master degree, commitment and interest in the 
topic of the project. 

Tutor Proff. Alberto Villa, Andrea Rossetti 

Supervisor (Company) 
Pn6 S.r.l. SuperUrbanity – Dr. Rodolfo Pinto 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“The Pedagogy of Social Emotional Learning in Ugandan Primary Schools” PROG.9 

Type Scholarship funded by FONDAZIONE AVSI  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Social innovation 
A growing body of evidence suggests that social-emotional learning in primary 
school promotes the acquisition of thinking and social skills, which are predictive of 
many life outcomes. In the Ugandan context, although policymakers and educators 
understand the importance of developing such skills in students, tools, models, and 
strategies for cultivating them are lacking. In addition, there are few developed and 
validated tools for acquiring these skills, and they are often not properly 
contextualized. 
There are numerous professional development models for teachers. However, there 
is no developed and validated model for social-emotional learning at the primary 
level in sub-Saharan countries. Available courses do not provide teachers with 
expertise on how to develop simple tools and strategies that can be used at the 
classroom level to promote learning while nurturing socio-emotional skills. 
Another challenge is the change in mindset required of the current generation of 
teachers. They come from an educational system inherited from British colonialism, 
which was based more on memorization of content without much attention to 
higher-order thinking skills. In addition, the very large class sizes (the average class 
size in Uganda is about 70 learners) did not allow for adequate monitoring of 
learning and discipline, leaving the teaching class often unprepared for today's 
learning challenges. 
The main objective of this research will be to develop observational tools to assess 
teaching skills according to the social-emotional learning approach. Specifically, the 
research will use a qualitative methodology and aim to develop assessment tools 
that can be used at the classroom level. 
Expected duration of the period spent abroad: 6 months 
The expected profile of the candidates: 
- Master degree in Education, Pedagogy, Philosophy is preferred 
- Past experience in educational projects in developing countries  
- Past experience and interest in teacher education 

Tutor TDB 

Supervisor (Company) 
Dr. Mauro Giacomazzi (AVSI Foundation) 

Specific IPR rules:   
 

 

Standard 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Cybele project: NMC/NCA layered cathode: direct resynthesis from spent lithium ion 
batteries recycling processes”  PROG.10 

Type Scholarship funded by A2A S.p.A.  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
Lithium-Ion Batteries, LIBs, are boosting the mobility electrification and the LIBs 
market is expected to growth even more in the near future. As a consequence, the 
accumulation of huge amount of waste LIBs (LIBs-w) is expected when the LIBs reach 
the end of their lives. The development of efficient and sustainable recycling 
technologies is the pivotal strategy to face the two main challenges related to LIBs 
word:  the correct management of the LIBs-w and the supply of CRMs needed to 
satisfy the always growing LIBs demand. 
The CYBELE project aims to address these two points by developing a close loop 
recycling scheme. The main aim of the project is to develop a recycling route for 
Li(Ni/Mn/Co)O2 (NMC) and Li(Ni/Co/Al)O2 (NCA),the most common cathode 
materials on the market today, that enable to produce Ni/Mn/Co and Ni/Co/Al 
cathode precursors with controllable stoichiometry and morphology allowing direct 
resynthesis of NMC and NCA. As an ancillary strategy, the possibility to separate and 
recover critical raw materials such as Li, Co, Ni will also be explored to guarantee 
flexibility to the project. 
The PhD student will be involved in the design and implementation of the recycling 
media, the recycling process, the obtaining of the precursors, and final resynthesis 
of NMC and NCA cathodes and in the characterization of the products obtained at 
each step using different techniques (diffraction, thermal analysis, microscopy, 
elemental analysis, UV-vis and Raman spectroscopy).  
A period abroad of 3 months is required; the Institution will be defined during the 
development of the project. A period of 6 months at A2A facilities is required. 
The candidate must have a master’s degree in Chemistry or Materials Science; 
previous experience/background in chemical engineering, sustainability are 
considered beneficial. 

Tutor supervisor UniMib:  Prof. Chiara Ferrara 

Supervisor (Company) 
Dr. Davide Alberti (tutor); Dr. Emilio Pafumi (supervisor) 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Bridging Explainable AI and Large Language Models”  PROG.11 

Type Scholarship funded by INTESA SANPAOLO S.p.A.  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
The rapid development of Artificial Intelligence (AI) systems has outpaced our ability 
to comprehend their underlying reasoning mechanisms. Explainable AI (XAI) seeks 
to address this challenge, fostering trust in AI technologies. Concurrently, the 
widespread deployment of Large Language Models (LLMs) across various 
applications necessitates focusing on their transparency and interpretability. This 
PhD position aims to integrate XAI with LLMs by developing and applying novel XAI 
methodologies to explain the decision-making processes of LLMs, thereby 
enhancing user trust and accountability. Utilizing interdisciplinary strategies 
encompassing machine learning, natural language processing, and human-AI 
collaboration, this research will devise frameworks that offer clear and thorough 
explanations of LLM outputs. The findings will be instrumental in the ethical 
implementation of AI systems and support informed decision-making in vital areas, 
particularly finance and banking. 
- Expected profile of candidates: Candidates should have a background in STEM 
(computer science or statistics is preferrable). 

Tutor  

Supervisor (Company) 
Dr. Andrea Cosentini (Intesa Sanpaolo S.p.A) 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Human rights as guardrails for the age of Artificial Intelligence” 

Type Position reserved to collaborators/employees of INTESA SANPAOLO S.p.A.  

Positions 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
The incredible benefits and results achievable using Artificial Intelligence (AI) 
systems make their application indispensable in almost all domains. They also foster 
a spontaneous trust in humans who genuinely believe they are the users of a highly 
capable artifact. Actually, AI algorithms have a vast and profound impact on multiple 
dimensions of human nature and lives: self-determination, freedom, and control 
may be threatened not only in everyday decisions and actions, but also on the 
possibilities of shaping one's own future. The process of datification of the world – 
which takes place also through the virtualization of the physical environment by 
means of the dissemination of increasingly "integrated" devices – seems 
unavoidable, and not participating in it is in fact not feasible. 
With many prominent organizations (e.g., ONU, CEPS) raising the concern that opens 
the fork in the road between governing or being governed in the humans-AI 
technologies relationship, the issue of control and sovereignty appears crucial. 
People cannot refrain from the datification of their lives and of the environment in 
which they live, as it often happens beyond the awareness threshold. Also, 
explainability plays an essential role in this sense, since people can easily lose control 
and exhibit over-reliance with respect of AI systems, when their functioning remains 
obscure due to elevated complexity. Nowadays, many research efforts are being 
made to maintain control over the behaviour of AI systems and different 
explainability approaches try to make AI outputs as comprehensible as possible.  
Moreover, the dimension of temporality – that deeply characterises the category of 
freedom – could strongly be impacted by AI systems applications, in a dynamic that 
attempts to cancel out the uncertainty inherent in human phenomena with the 
“certainty” of computation. In fact, the unprecedented predictive and analytical 
power afforded by AI systems may generate a compression of the openness of the 
future, starting from a past, accurately described by the mass of data, that remains 
always influential and, therefore, present. 
From a legal point of view, especially with the entry into force of the General Data 
Protection Regulation in May 2018 and the forthcoming publication in the EU Official 
Journal of the AI Act (May/June 2024), much has been done to give substance and 
concreteness to the ethical values shared in the union territory. More broadly, the 
global race to regulate AI is no longer in its infancy, with countries around the world 
setting tone for binding or non-binding regulatory standards. But the time is not yet 
ripe to assess the effectiveness of the regulatory frameworks, especially in helping 
to address the challenges posed by the inherently transnational nature of AI. 
For these underlying reasons, it is highly desirable to try to observe the impact that 
AI algorithms can imprint on people from a human rights perspective. In the wide 
sphere of human rights, in fact, not only are the strands of research that commonly 
fall under the umbrella concept of Trustworthy AI founded (e.g., privacy preserving, 
fairness, explainability, human oversight), but also the basis for ethical ramifications 
of data-driven approaches and for designing optimal policies to drive effectively and 
responsibly future digital environment. 



 

 

The intent of this research project is to explore the fertile fields in which AI 
technologies and human rights intertwined, since there are the roots of ethical 
foundations needed to “operationalise” values in algorithmic practices and there are 
the potentially most effective normative derivations that follow. Such topics are of 
great interest even in the banking sector, and they would receive the needed effort 
and dedication. 

Tutor Prof. Fabio Bellini 

Supervisor (Company) 
Dr. Andrea Cosentini (Intesa Sanpaolo S.p.A) 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Development and characterization of diagnostic systems, advanced modelling tools 
and materials for studies of thermonuclear fusion plasmas” PROG.12 

Type Scholarship funded by ENI S.p.A.  

Scholarships 2 

Abstract (max 1500 
characters) 

TRACK: Product innovation 
Nuclear fusion research by magnetic confinement is entering the era of burning 
plasmas, i.e. a state of matter where net gain by the fusion reactions will be obtained 
for the first time. This is made possible by the design and construction of new 
tokamaks of industrial relevance, which comes with the need to train a highly 
specialized workforce. The research project aims at training the next generation of 
fusion scientists by research and development in the following areas a) the design, 
realization and applications of diagnostics and sensors for the characterization of 
the plasma state in conditions relevant to a thermonuclear fusion reactor; b) the 
development and qualification of innovative materials that can be effectively 
employed for systems and components of a fusion reactor; c) the numerical 
simulation of key processes of the plasma state and its emission of radiation by the 
use of high performance computing codes. A period of 6 months abroad dedicated 
to the participation in experimental activities at tokamaks or fusion laboratories is 
foreseen. The ideal applicant holds a master’s degree in physics or engineering and 
has some background in nuclear fusion or related subjects. They are also interested 
in becoming an active player of the emerging nuclear fusion era by understanding 
the role and needs of industry in the development of nuclear fusion as an energy 
source. 

Tutor Prof. Giuseppe Gorini; (supervisor: TBD) 

Supervisor (Company) 
supervisor: TBD 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Innovative therapeutic approaches to neuroinflammation: drug discovery and 
preclinical development of drug leads” (SIS2E.X) PROG.13 

Type Scholarship funded by Italfarmaco S.p.A.  

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Welfare innovation 
The mammalian Histone Deacetylases (HDAC) family comprises 18 different HDAC 
enzymes that can be grouped into two mechanistically distinct families: the 7 
NADdependent members of the Sirtuin family and the 11 Zn-dependent HDACs. 
According to their homology to yeast histone deacetylases and their phylogenetic 
distance, HDACs are classified into class l(HDAC1,2,3,and 8), class lla (HDAC4,5,7,and 
9), class llb (HDAC5 and 10), class lll (S|RT1-7) and class lV (HDAC11), which differ in 
structure, enzymatic function, subcellular localization and expression patterns. 
HDACs catalyze the removal of acyl groups from lysine residues of histones and 
nonhistone proteins, and polyamines. 
ln the context of Zn-dependent HDAC, the class llb HDAC1O (659 residues) is a 
unique enzyme. lndeed, it harbors one deacetylase domain and a catalytically 
inactive domain named pseudo-deacetylase domain. However, the pseudo-
deacetylase domain is important for the stabilization of the deacetylase domain in a 
catalytically active conformation [1]. Enzymological and structural studies 
demonstrated that HDAC10 is actually a robust polyamine deace§lase, with 
remarkable selectivity for substrates 
such as N8-acetylspermidine, acetyl-putrescine, or acetyl-cadaverine. Despite the 
putative protein/histone deace§lase activity of HDAC1O remains unclear, substrates 
bearing the classical Ne-acetyllysine are essentially not hydrolyzed by HDAC10 in 
vitro [1-3]. HDAC10 is a mainly cytoplasmic enzyme and roles of gene regulation by 
direct histone deacetylation have never been described so far. 
Furthermore, it has been demonstrated that HDAC1O knock-out mice are viable and 
show no apparent phenotype [4]. lnterestingly, it has been recently reported that 
HDAC1O plays crucial roles in different aspects of cancer biology, including cell 
proliferation, apoptosis, metastasis, angiogenesis and drug resistance [5]. Of key 
importance, dysfunctions in the polyamine homeostasis are reported in nearly all 
cancer types, and targeting polyamine metabolism by HDAC10 inhibition might be a 
successful therapeutic strateBy for anticancer therapy [6-7]. ln addition, HDAC10 is 

also involved in non-oncologic diseases, including auto-immune, respiratory and 

urinary system diseases, hormone disorders, neurodegenerative diseases and HIV 

infection. 

Tutor Prof. Francesco Peri 

Supervisor (Company) 
Dr. Gianluca Fossati 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Exploring the Functions of Histone Deacetylases (HDAC): A Biochemical and 
Biologicol Study " 

Type Position reserved to collaborators/employees of Italfarmaco S.p.A.  

Positions 1 

Abstract (max 1500 
characters) 

TRACK: Welfare innovation 
This project belonging to the Medicinal Chemistry and Pharmacology domains, aims 
to the development of new drug hits targeting the innate immunity receptor TLR4 
and the protein MOK kinase. Both these proteins are emerging key targets in 
neurodegenerative diseases with an inflammatory component (such as Amyotrophic 
Lateral Sclerosis and Alzheimer Disease), neuroinflammations and neuropathic pain.  
The UNIMIB research group hosting the doctoral candidate collected strong 
evidence that molecules that modulate TLR4 and MOK are active in reducing 
neuroinflammation and neuropathic pain in cellular and in animal models.  
Methods: rational drug design (computational chemistry), drug discovery and drug 
development (medicinal chemistry), organic chemistry (synthesis of new drug hits), 
biophysical methods to detect drug-target interaction (NMR, ITC, SPR), in vivo 
evaluation in animal models of neuroinflammations including brain tumor taking 
advantage of both ex-vivo (microscopy) and in vivo imaging (PET, MRI) techniques.   
An international consortium of research units is involved in the project including 
groups in Spain, Canada and Japan. The expected duration of the period in a foreign 
research group is 6 months. The expected duration of the period spent at the 
company (min 3 months max 6 months). 
A joint supervision is envisaged with Prof. Cintia Roodveldt, University of Seville and 
Prof. Rafael Najmanovich, University of Montreal, Canada. 
The ideal candidates should have a background in chemistry and pharmacology 

derived from a master degree in chemical sciences, or pharmacology, or 

biotechnology. 

Tutor Prof. Francesco Peri 

Supervisor (Company) 
Dr. Christian Steinkühler, Italfarmaco 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Rubber Nanocomposites: aging and stabilization”  PROG.14 

Type Scholarship funded by CORIMAV-Pirelli Tyre S.p.A. 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
 
The phenomenon of rubber aging is due to several factors and also to environmental 
conditions such as heat, oxygen, light, humidity, pollution, microorganism. To 
improve performance, prevent or delay the degradation processes and extend the 
service life of materials, anti-aging additives are commonly considered for rubber 
composite compounding.  
For tyre application, aminic or phenolic chemical antioxidants-derived on the non-
renewable fossil sources, are considered. The environmental impact was also 
demonstrated in the light of the identification of highly toxic transformation 
products.  
In this contest, the present PhD project aims to analyze the mechanism related to 
oxidation process that affects rubber materials as well as anti-oxidation processes 
of anti-aging agents; moreover the purpose of the present work is to investigate 
promising routes for developing high performance rubber additives taking into 
consideration nanoparticle antioxidants, such as metal oxides, or filler-supported 
additives, where antioxidant molecules are chemically immobilized on the surface 
of fillers, such as silica, alumina or graphene oxide. 
Additional information follows as below:  
- the expected duration of the period spent abroad is min 3 months max 6 
months 
- the expected total duration of the period spent at a company is min 12 
months  
- to develop this research project, the skills requested are as follows:  
- advanced experience in inorganic chemistry: synthesis, functionalization, 
isolation, purification, and characterization of nanoparticles; 
- experience developing and characterizing composite materials; 
- deep knowledge of the thermal analysis (DSC, TG) and spectroscopic 
techniques, including ESR, NMR, FTIR, UV-Vis; SEM and TEM microscopy techniques; 
- experience with materials testing techniques. 

Tutor Prof. Barbara Di Credico 

Supervisor (Company) 
Dr Luigia Rossiello 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Design, Development and Evaluation of Advanced Multimodal Interfaces for the 
Advanced Management of Patient Journeys”  PROG.15 

Type Scholarship PNRR co-funded by LINK UP S.R.L. 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Process innovation 
The project aims to explore, develop and evaluate advanced multimodal interfaces 
to improve the management of patient journeys in the contexts of provision of 
telemedicine services, chronicity monitoring and services aimed at patients of 
healthcare companies and suppliers (of drugs , laboratory tests and medical 
devices). The collaboration and synergy between an academic research group 
specialized in Human-Computer Interaction (HCI) and Medical AI and a leading 
company in the sector of Web solutions in the healthcare sector will guarantee the 
necessary interdisciplinary approach that combines business and academic skills to 
achieve excellent results.. The project will have four connected objectives: the 
design of Multimodal Interfaces that integrate different modes of interaction (visual, 
textual and multimedia, sound and vocal) to provide patients and users with an 
optimal user experience in managing their Patient Journey. These interfaces will be 
designed taking into account the specific needs of different stakeholders, including 
patients, doctors and healthcare administrators. Development of Solutions Based on 
Artificial Intelligence, especially through the implementation of conversational 
agents and intelligent decision-making supports to assist patients and healthcare 
personnel in managing therapies, appointments and symptom monitoring. These 
tools will use advanced artificial intelligence techniques to offer personalized and 
timely responses. Evaluation and Optimization through the conduct of empirical 
studies to evaluate the effectiveness and usability of the developed interfaces. This 
phase will include testing with real users in controlled, real-world environments, 
collecting qualitative and quantitative data to optimize the proposed solutions. 
Integration into Existing Systems, to ensure that new interfaces are compatible with 
existing platforms and systems used by supplier and healthcare companies. This will 
include ensuring interoperability with health information management systems 
(HIS) and other digital technologies.Through these four objectives, the project aims 
to revolutionize the management of Patient Journeys, improving the quality of care 
and operational efficiency in healthcare companies. Advanced multimodal 
interfaces will offer greater accessibility and a more intuitive user experience, while 
artificial intelligence solutions will provide high-precision decision support, reducing 
healthcare personnel's workload and improving patients' treatment adherence. 

Tutor To be defined 

Months at the company 12 

Months abroad 
6 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Development and application of image processing procedures for biological signal 
extraction and evaluation of regional functions and connectivity in animal model of 
human disorders” PROG. 16 

Type Scholarship PNRR co-funded by Gremse-IT GmbH 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Welfare innovation 
The study objective will be the implementation of image processing algorithm for 
the automatic extraction of complex biomarkers of health/diseases. Computational 
activities will be applied and validated on preclinical images with the potential goal 
of a further translation into clinical research setting. The main goal will be to: a) built 
an automatic, operator independent software packages for the calculation of 
regional brain functional and molecular network based on existing mathematical 
and statistical calculation procedures (https://github.com/cwatson/brainGraph); b) 
algorithms for the extraction of molecular signaling heterogeneously distributed 
within the brain or organs (i.e inflammatory response, peritoneal 
inflammation/tumor lesions). Algorithms will be built and applied to functional (i.e 
the glycolysis marker [F-18]FDG) or molecular (i.e. the inflammatory response 
marker [F-18]VC701) images already available at Unimib facility. Images results will 
be compared with molecular post mortem data on neuronal integrity, inflammation 
or tumor distribution. Ideal candidate for the PhD program should be a Master 
Degree applicant with one of the following educational background: statistic, 
mathematics, engineering or physic.   

Tutor Prof. Rosa maria Moresco 

Months at the company 6 

Months abroad 
6 

Specific IPR rules:   
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Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Defining the value of healthcare innovations in clinical practice: development and 
application of Value based healthcare approach in chronic diseases” PROG. 11 

Type Scholarship PNRR co-funded by VALUE INNOVATION ACCESS S.R.L. 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Welfare Innovation 
Handling the increasing pressures on healthcare systems along with delivering value 
is an issue of increasing concern to health managers. Despite this, Value-Based 
Health Care is a concept that is widely misunderstood and poorly applied. 
A framework focused on creating value for patients, Value-Based Health Care 
identifies value by reducing costs while driving improved health outcomes for 
patients. Rooted in evidence, it measures health outcomes against the cost of 
delivering them. Ultimately, it prevents investment in areas that will not generate 
value for patients, thus saving healthcare organisations money. 
The PhD student will be trained to master the theory and concept of Value-Based 
Health Care, value-based payments and decision science. Providing both knowledge 
and the fundamentals of applying key tools, the PhD student will be equipped with 
highly practical skills that can be applied directly to the healthcare sector private and 
public industry. 
Under the supervision of faculty members, the PhD student will then proceed on the 
development and definition of quality-of-care indicators for a value-based 
healthcare approach in chronic diseases (e.g. multiple sclerosis, haemophile and 
chronic kidney diseases) and their use in the real world setting to developed system 
based on competition driven by the value created. The PhD student will also develop 
and apply his/her own research focusing on methodological aspects and application 
of these methods in real decisional problems. 

Tutor Dr Paolo Angelo Cortesi (UNIMIB); Dr. Francesca Romana Bariggi (VIA) 

Months at the company 6 

Months abroad 
6 

Specific IPR rules:   
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Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Development of silicon carbide fast neutron sensors for nuclear fusion monitoring 
applications” PROG. 18 

Type Scholarship PNRR co-funded by FONDAZIONE BRUNO KESSLER 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Product innovation 
To realise wider scale Nuclear Fusion imposes extreme requirements on 
development of instrumentation, in particular for neutron monitoring. There is a 
need for neutron detectors that are functional in extreme temperature and 
radiation environments. Silicon carbide is a material that might be able to satisfy 
these requirements; this project seeks to take promising initial work and satisfy 
some of these requirements.  
Specifically, it will formalise the requirements and definition of key performance 
indicators in terms of performance and environmental working conditions for 
sensors to be exploited as monitors for nuclear reactions involved in energy 
production. Developing such detectors will involve detailed simulation, design, 
microfabrication and testing of sensor prototypes devoted to the above-mentioned 
application.  

Tutor Prof. Gabriele Croci (UNIMIB); Dr. Giancarlo Pepponi (FBK) 

Months at the company 12 

Months abroad 
6 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Strategic Innovation For Sustainable And Smart Ecosystems  

Research project 
“Next Generation of Binding Free-Energy Calculation” PROG. 19 

Type Scholarship PNRR co-funded by SIBYLLA BIOTECH S.P.A. 

Scholarships 1 

Abstract (max 1500 
characters) 

TRACK: Product innovation 
Hit-to-Lead is a key phase of rational drug discovery, through which the chemical 
structure of a small molecule with promising activity properties (the so-called “hit” 
candidate) is iteratively improved, e.g., to increase its chemical affinity to the target, 
its deliverability, and to reduce its toxicity. 
Since such a chemical optimization (CO) is time-consuming and expensive, much 
effort has been devoted over the last decade in academic institutions and private 
corporates toward developing in-silico methods aiming at reducing to a minimum 
the number of optimization cycles and experimental tests. 
Unfortunately, computational techniques developed so far to this goal suffer from a 
number limitations, both in terms of accuracy and computational efficiency. In 
particular, the high computational load of conventional binding free-energy 
calculations — e.g. via alchemical cycle methods— limits their applicability to 
relatively small pools of potential drug candidates. 
Conversely, alternative methods —based, e.g., on rigid docking algorithms or 
enhanced sampling techniques— suffer from systematic errors that are hard to 
assess a priori and are typically associated with drastic approximations and ad-hoc 
heuristic model choices. 
In recent years, our group has pioneered the possibility of addressing the limitations 
of current macromolecular simulations by simultaneously harnessing two major on-
going and foreseen revolutions in computational sciences: Machine-Learning (ML) 
and Quantum Computing (QC) [1-6]. 
Indeed, while ML provides a transformative tool for tackling uncharted exploration 
problems and solving complex interpolation tasks, quantum annealing machines and 
quantum inspired algorithms are particularly suited to tackle hard combinatorial 
optimization problems, such as the one associated with the search for ideal chemical 
structures. The result of combining these techniques is a new paradigm for 
molecular simulations, in which classical and quantum computers are combined and 
integrated into a single pipeline [4-6]. 
Over the last few years, the Medicinal Chemistry and Computational Biophysics 
departments of Sibylla Biotech SPA have developed state-of-the-art schemes based 
on integrating AI with classical molecular dynamics simulations. The company has 
demonstrated its excellence in pushing forward the front-line of drug discovery, by 
integrating its arsenal of innovative approaches. 
The purpose of this work is to combine and integrate the competences available in 
Sibylla Biotech and the expertise of my group in the Physics Department of the U. 
Milan Bicocca to further develop our hybrid ML-QC scheme in the direction of 
algorithms that can play a transformative role in CO. In particular, the candidate will 
first concentrate on developing a new approach to dynamical protein-ligand binding 
free-energy calculations, combining physics modelling, ML and quantum inspired 
algorithms, mostly resorting to an encoding rooted into Quadratic Unconstrained 
Binary Optimization. Next, he or she will extend this approach to simultaneously 
optimize different proprieties of the drug candidate, including deliverability, low-
toxicity, etc.The student will spend time in foreign laboratories with state-of-the-art 



 

 

expertises in ML and QC that are already collaborating with our team, including the 
Frankfurt Institute for Advanced Study, and U. Zurich. 
 

Tutor Prof. Pietro Faccioli (UNIMIB); Dr. Alexandros Patsilinakos (Sibylla Biotech) 

Months at the company 12 

Months abroad 
6 

Specific IPR rules:   
 

 

Intellectual property clauses agreed with the Company apply to this scholarship 

 


