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RESEARCH UNIT OVERVIEW



• DISSEMINATION AND PROMOTION

• ACCOUNTABILITY

• SELF-ASSESSMENT



RESEARCH UNITS 2016 SCIENTIFIC PRODUCTION

• Highest number of 

publications, I.F. 

N.I.F: Oncology

• Highest growth rate 

wrt 2015:

 Anesthesia, 

Intensive Care and 

Pain Management 

+267% 

 Chemical-Physics 

Fundamentals in 

Chemical 

Engineering: +175%



2016 Scientific Production

 ~ 4 publications with I.F. per 

Faculty member

 ~ 70% of publications

appeared on journals 

belonging to the first quartile 

(Q1) of the Scopus/SCImago

international periodicals 

ranking



Italian Ministry of Education, University and Research

Research Projects of National Interest 

2016 UCBM funded projects

 Endocannabinoid Signaling in Alzheimer's Disease: A Novel Target for

Mechanistic Understanding and Potential Therapeutics

PI: Prof. M. Maccarrone

 Pancreatic β-cell identity, glucose sensing and the control of insulin secretion

PI: Prof. P. Pozzilli

 Adaptation and tolerance of plants to climate change-dependent abiotic

stresses

UCBM Partner: Prof. L. De Gara

UCBM success rate: 9,1% Average success rate: 6,8%



Strategic UCBM Research Projects

2° year main research results

Evaluation of bone strength and WNT pathway in obese patients

PI: Dr. Nicola Napoli, Research Unit of Endocrinology and Diabetes

Other Research Units involved: Orthopaedic and Trauma Surgery, Pathology, Geriatrics, Radiology,

Biochemistry, Measurements and Biomedical Instrumentation.

 Bone samples have been processed to carry out

biomechanical tests

Gene expression analysis of WNT pathway (A) and ECS elements (B and C) in 

bone, in normal weight (N.W) and obese subjects (Ob).

 Gene expression analysis in bone adipose

tissue and skeletal muscle showed that

WNT pathway is differently modulated.



Strategic UCBM Research Projects

2° year main research results

Smart surgical platform for the transpedicular delivery of advanced regenerative therapies

into the intervertebral disc space

PI: Prof. Rocco Papalia, Research Unit of Orthopaedic and Trauma Surgery

Other Research Units involved: Biomedical Robotics and Biomicrosystems, Neurology, 

Neurophysiology, Neurobiology

Submodules of the START-Disc surgical platform have been

developed:

• a mechanical support (MS) with 5 Dof for positioning and

orienting the surgical tools, able to be interfaced with common

surgical tables;

• An ultrasonic driller for deep hole into the vertebras preserving

the soft tissues;

• a rotary drill to characterize the mechanical impedance of bone tissues and to

implement a first monitoring system of the manual advancement of the drill

• a pressure sensor for intraoperative measuring the IVD pressure during the ATMPs

delivery

ultrasonic 

driller

intraoperative set-up



Strategic University Projects

2° year main research results

A multi-cellular ‘gut-on-chip’ technology for predictive human safety testing: an integrated 

experimental and modeling approach

PI: Dr. Alberto Rainer, Research Unit of Tissue Engineering and Chemistry for Engineering

Other Research Units involved: Gastroentrerology, Nonlinear Phisycs and Mathematical Modeling, 

Microscopic and Ultrastructural Anatomy

 Microfluidic platform with multiaxial stretching capability:

• computationally informed design of the chip optimized

geometry

• device microfabrication via soft-lithographic techniques

• experimental validation of the device prototypes

Comparison between the in silico 

modeled (on the left) and the 

experimentally obtained (on the right) 

multiaxial stretching of the chip.

 Successful set up different in vitro and ex vivo models of

the intestine barrier based on cell lines, intestine

mucosa biopsies, and colonic explants, to be used as a

benchmark for the biological validation of the on-chip

intestine barrier model.



2016 UCBM patents application

 Method for measuring slippage between surfaces (IT102016000105302)

Co-owner: INAIL

 Method for positioning the units of an array of tactile sensors for

obtaining a hyper spatial acuity and processing method thereof

(IT102016000076248)

Co-owners: Scuola Superiore Sant’Anna di Pisa, Istituto Italiano di

Tecnologia

 Porous material for cytoinclusion, process for the obtaining thereof

and its use (IT102016000111352);

Co-owner: UCS Diagnostic srl



«La Giornata della Ricerca che vorrei: …»

(«The Research Day that I would like to have: …»)

The survey has been launched

last February 17th.

63 responses

Innovation/ 
Technological 

Transfer
21%

Clinical 
Research/Safety

19%

Medicine and 
Engineering Allied

14%

Food/Nutrition
14%

Neurosciences
10%

Precision / 
Personalized 

Medicine
11%

Others
11%

Macro-themes



Figures:

 36 speakers:

• 24 guest speakers (8 foreigners speakers)

• 14 medical doctors, 10 engineers (7 bioengineers), 9 

biologists, 1 economist, 1 expert in human resources, 1 

expert in EU-projects

 2 workshops

• Innovation in biomedicine: advanced in vitro and in silico

models

• Guidelines for clinical trials: new EU regulations and UCBM 

model

 UCBM Research Day

 Training common platform PhD Course «Integrated

Biomedical Sciences and  Bioethics» and PhD Course 

«Bioegnineering and Biosciences» (30+ hours of lessons)

2016 Research Week

Innovation and Technology: the new frontiers for human health



CONCLUSIONS

• RESEARCH IS A KEY DRIVING FACTOR

• 2017-2019 STRATEGIC RESEARCH 

PLAN

• REWARD OF BEST PRACTICES

• THIRD MISSION: TECHNOLOGY 

TRANSFER & CLINICAL INNOVATION

• READY TO SURFING NEW WAVES…..



FUTURE EU FET - FLAGSHIPS THEMES



La medicina del futuro,

R. Bellazzi, 

Atti Scuola GNB, 2016



La medicina del futuro,

R. Bellazzi, 

Atti Scuola GNB, 2016



La medicina del futuro,

S. Pecorelli, 

Atti Scuola GNB, 2016



HEALTHY LIVING AND ACTIVE AGING

INDEPENDENT & ACTIVE 

AGEING

Tasks supporting 

independence of elderly 

(i.e. social inclusion, work, 

leisure and entertainment, 

etc.) 

Quality of Life

Without AAL devices and services

Effects of  AAL4prevention

Effects of AAL4support and compensation

Effects of AAL4indipendent and active ageing

PREVENTION

Tasks supporting and 

maintaining  cognitive and 

motor abilities before severe 

diseases 

(i.e. health periodic 

monitoring, fall preventions, 

etc.)

COMPENSATION & 

SUPPORT

Tasks supporting cognitive 

and motor abilities after 

severe diseases

(i.e. smart walker, 

pedestrian GPS, etc.)

ΔQoL

ΔQoL

ΔAge Age

AALiance Roadmap 2014





New Paradigm for Healthcare Sustainability

Focus switches from inputs/costs to outputs/value



CONVERGENCE OF SOCIAL SCIENCES AND 

HUMANITIES WITH SCIENCE AND ENGINEERING

La Scienza per l’Uomo




