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2011 The sixth year of IIT
A report for our visitors

Dear Readers, 

The following document gives an update of  the scientific results of the Istituto Italiano di 

Tecnologia, begun with the dossier “The first 5 years of IIT. A report for our visitors”, showing 

the objectives achieved during 2011. Thanks to this brief report, our visitors can continue to 

monitor closely the development of the scientific activity of IIT in terms of quantity and quality 

of publications,  growth and internationalisation of the scientific staff, funds obtained through 

competitive projects and production of new inventions.

In 2011 the scientific plan 2012-2014 was defined. Readers will find a brief description of it here; 

it represents the guide that will steer the scientific research of IIT over the next three years.

Roberto Cingolani, Scientific Director
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Throughout this document, acronyms indicating the scientific platforms (i.e. the thematic areas, base of the 
scientific plan) the departments and centres of the multidisciplinary network of IIT will be used for brevity. 

For the convenience of the reader, here follows a list of the main names and acronyms.

Platforms

Computation
D4 Drug Discovery, Development and Diagnostics
EHS Environment, Health and Safety
Energy
Neuroscience
Robotics
Smart Materials

Departments of the Central Research Laboratories - Genoa

ADVR Advanced Robotics
D3 Drug Discovery and Development
NACH Nanochemistry
NAPH Nanophysics
NAST Nanostructures 
NBT Neuroscience and Brain Technologies
NSYN Synaptic Neuroscience (Unità del Dipartimento NBT)
NTECH Neurotechnologies (Unità del Dipartimento NBT)
PAVIS Pattern Analysis & Computer Vision 
RBCS Robotics, Brain and Cognitive Sciences

Network Centers

CNCS@UniTn Center for Neuroscience and Cognitive Sciences, University of Trento, TRENTO 
CGS@SEMM Center for Genomic Science, IFOM-IEO Campus, MILAN 
CNST@PoliMi Center for Nano Science and Technology, Milan Polytechnic, MILAN 
CSHR@PoliTo Center for Space Human Robotics, Turin Polytechnic, TURIN 
BCMSC@UniPr Brain Center for Motor and Social Cognition, University of Parma, PARMA  
CMBR@SSSA Center for MicroBioRobotics, Scuola Superiore Sant’Anna, PISA 
CNI@NEST Center for Nanotechnology Innovation, Scuola Normale Superiore, PISA 
CLNS@SAPIENZA Center for Life Nano Science, University of Rome La Sapienza, ROME 
CABHC@CRIB Center for Advanced Biomaterials for Health Care, University of Naples Federico II, NAPLES
CBN@UniLe Center for Biomolecular Nanotechnologies, University of Salento, LECCE
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Introduction
The sixth year of activity of the Fondazione Istituto Italiano di Tecnologia (IIT) ran according to the 
programme approved with the three-year scientific plan 2009-2011 and coincided with the formulation 
of the new and third scientific plan 2012-2014.

Focused on the synergistic development of seven scientific-technological platforms, the 2009-2011 
scientific plan conferred on the research of IIT a strongly multidisciplinary character and ensured major 
technological advancements.

For example, thanks to its scientific achievements, IIT was classified among the six finalists of research 
initiatives “FET FLAGSHIP INITIATIVES” of the European Commission for the decade 2012-2022, with the 
only Italian led project (IIT and Scuola Superiore Sant’Anna) titled Robot Companions for Citizens (www.
robotcompanions.eu). The ten-year program of the Italian Flagship is deeply inspired by the IIT scientific 
plan and proposes, extended and integrated at a European level, its design and structure.

The interdisciplinarity and complementarity of the research developed at IIT is confirmed by the wide 
distribution of the scientific profiles of the IIT staff, which can be traced to 17 different disciplinary sectors, 
divided almost equally between hard-science and life science.

The scientific publications of IIT during the period 2006-2011 further reflect this interdisciplinarity; figure 
1 presents their distribution within the thematic areas identified by the categories of the Scopus - Elsevier 
database, showing the presence of 13 different disciplines which cover most of the key areas of physical 
sciences (such as engineering, computer science and materials science) and many areas of life sciences 
(such as medicine, neuroscience and biology).
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Figure 1.  Distribution of IIT publications by thematic area, based on a sample of 1798 publications. 
(Source: Scopus database, on 31 December 2011)
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The Scientific Plan 2012-2014 

The new scientific plan has strong elements of continuity with the previous one and strengthens the 
synergistic activity of its seven scientific-technological platforms (figure 2). In particular, the plan aims to 
emphasize the interdisciplinary characteristics of the scientific activity of IIT and to enhance the capacity 
of technology transfer.
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SMART MATERIALS
EHS Environment Health Safety, 

ROBOTICS
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discovery and development
diagnostic drug
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machine
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Plastic Solar Cells
New Fuel Cells
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Energy Scavenging

Figure 2. Research platforms of the scientific plan 2012-2014.

The diagram in figure 3 represents the structure of the scientific plan 2012-2014. The left-hand column 
lists biological entities whose complexity grows with the increase of the scale of magnitude: from those, 
such as antibodies, in which the mechanisms of interaction and recognition are regulated primarily 
by biochemical principles, up to man, in which body-mind interaction reaches the highest levels of 
complexity. The next column shows the artificial equivalent developed by techniques and technologies 
that are chemical, biochemical, micromechanical, nanotechnological, cognitive and biological. Each entity-
prototype, from antibody to human being, has its bio inspired artificial equivalent that is synthesized and/
or assembled thanks to the synergy of different technologies (chemical and mechatronic) and for which 
the introduction of increasing cognitive capacity is required.

Figure 3. Schematic representation of the scientific plan 2012-2014.
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Each horizontal row of the diagram represents a specific disciplinary domain: chemistry, biology and 
biochemistry are the main areas of development and research on viruses, cells, antibodies and their 
biomimetic counterparts. Material sciences, nanotechnologies and sensoristics contribute to increase the 
complexity of architectures up to animaloid and humanoid systems in which cognitive activities, image 
recognition, perception of space, as well as self-perception, play a growing role along with sense-motion 
co-ordination.

With regard to this structure, the platforms of the scientific plan unfold according to the scale of 
complexity shown in figure 4.

Figure 4. Schematic description of the platforms of the scientific plan with respect to the diagram of figure 3.

Figures 3 and 4 simplify a highly interdisciplinary program that unifies, within one synergistic vision, 
disciplines and sectors that usually do not share knowledge and technology. This scientific strategy is 
described in detail in the scientific plan 2012-2014, which can be downloaded from the homepage of the 
IIT website: www.iit.it.
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The implementation of the scientific plan was made possible thanks to the network structure of IIT, which 
includes laboratories with extensive skills in diversified sectors. This cross sectional know-how is made 
available by the departments, facilities and most of the network centres.Table 1 shows the contribution 
of each department and network center to the different scientific platforms, estimated on the basis of 
full-time equivalent scientists dedicated to each structure.

Robotics Neuro D4 Energy Smart 
Materials

EHS Computation

Robotics, Brain & Cognitive Sciences 50% 50%

Advanced Robotics 100%

Drug Discovery & Development 96% 4%

Neurotechnologies 100%

Synaptic Neuroscience 100%

Nanochemistry 18% 29% 53%

Nanophysics 11% 15% 54% 20%

Nanostructures 3% 27% 49% 11% 10%

Pavis 20% 80%

Mechanical Workshop 100%

Neuro Facilities 100%

iCub Facility 100%

Nanotoxicology 100%

CBN@UNILE - LECCE 13% 16% 36% 27% 8%

CNI@NEST - PISA 45% 22% 29% 4%

CABHC@CRIB - NAPLES 30% 32% 32% 6%

CMBR@SSSA - PISA 59% 41%

CSHR@POLITO - TURIN 51% 27% 22%

CNST@POLIMI - MILAN 69% 31%

CGS@SEMM - MILAN 82% 18%

CNCS@UNITN - TRENTO 100%

CLNS@SAPIENZA - ROME 14% 86%

BCMSC@UNIPR - PARME 100%

Table 1. Distribution of the research activities of departments and network centers through the platforms of the scientific plan.
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Staff and Scientific Productivity
The visibility and the international scientific reputation of IIT are shown by five basic aspects:

 � Appeal to young researchers 
 � Internationality of staff 
 � Bibliometric publications and indicators 
 � International ranking (where available) 
 � Scientific planning

Appeal to young researchers

The staff of the central laboratories in Genoa is fully operational (with the exception of researchers 
recruited on external projects), while that of the network, which was established in September 2009, is 
at about 70% of the forecast, in agreement with the growth plans of the centers.

Figure 5 shows the increase in the number of overall staff over the years that reflects the foreseen growth 
plans; the increase recorded in 2011 is mainly due to the development of the network centers. At the end of 
2011 the staff of the central laboratories of research comprised 470 units (which rise to 611 including PhD 
students), while that of the network comprised 205 units (or 298 including PhD students). The number of 
PhD students is reaching the steady state and amounts, at the end of 2011, to approximately 230 students. 

Figure 6 shows the distribution of categories that make up the IIT staff updated as of December 2011, 
where the percentage of scientific and technical staff, about 85%, is dominant. The administrative 
and support structure makes up the remaining 15%, a value significantly lower than the standard of 
international research institutions (30% or more). 
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Figure 5. Total staff as of 31.12.2011.  Figure 6. IIT staff profiles as of 31.12.2011. In total: 75.3% 
researchers, 10.2% technical, 14.5% administrative and 
management as support to research.
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Figure 7 shows the age distribution diagram of the scientific staff. It shows an overall mean age lower 
than 34 years, and, in the subdivision associated with the different types of scientific profiles, indicates 
a predominant presence of young profiles (post-docs and PhDs are above the 75% of the scientific staff) 
and an average age of apical roles (seniors and directors) lower than 50 years.

The large concentration of young profiles allows a strong renewal of staff over a period of three years. 
This condition is considered essential, not only to prevent ageing of the scientific staff over the years 
(maintaining a high pace of productivity in the laboratories), but also to always have a sufficient reserve 
of talent to invest in for future career profiles (for example tenure track or long term contracts).
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Figure 7. Age distribution of IIT scientific staff as of 31.12.2011.

Internationality of staff

The internationality of the IIT staff is demonstrated by the number of nations around the world from which 
researchers come: 38 countries. 40% of researchers from abroad consist of 23% of foreign passports and 
17% of Italians that have returned to their native country. The latter data shows a reversal of the “brain 
drain” phenomenon.

Figure 8. Countries of origin of IIT staff
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Publications and bibliometric indicators 

In total, in 2011 the institute collected about 760 outputs, registering a growth comparing to 2010. The 
graph of figure 9 shows the growing scientific productivity of IIT from 2006 onwards. In particular, in 2011 
there is an increase in publications in international scientific journals (red columns).
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Figure 9. Number of publications in international journals and books over the years. 

The strong interdisciplinarity of IIT represents an objective problem of census of publications, when 
using major international databases, since these do not consider all the different sectors targeted by 
IIT. For example, by suitably applying the research keys on the Scopus database and on the ISI Web of 
Science database for the period 2006-2011 two different samples are obtained, respectively around 1800 
and 1550 publications. Therefore, in order to develop precise bibliometric statistics, a database with 
interactive web interface was developed internally at IIT during 2011. The database will be completed 
and made public by the end of the first quarter of 2012. This tool is updated and checked periodically and 
allows compilation of an inventory of all the publications of IIT and the creation of bibliometric statistics. 
At the end of 2011 the database counted over 2000 publications, covering all the sectors of IIT, from 
pharmaceuticals to robotics.
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In 2011 the scientific productivity of the central research laboratories in Genoa (figure 10) reached a 
stable position,with around 480 publications, consequently to the steady state of the staff number
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Figure 10. Scientific production of central research laboratories.

The productivity of the network shows strong growth (figure 11), linked to the increase of staff and to the 
progressive completion of the infrastructure. In 2011 the centers produced approximately 290 publications.
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Figure 11. Scientific production of the network centers (start-up in 2009).
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Out of a total of about 760 publications per year, more than 20 have joint affiliations of network centres and 
central laboratories of Genoa, while 31 have affiliations of at least two departments in Genoa or two network 
centers. In 2011 there are around 50 publications with authors affiliated to different IIT research units.

On average in 2011 individual productivity stood at around 2 publications per staff unit (including 
directors/coordinators, senior scientists, team leaders and post-docs). Consequently, upon attainment 
of steady state in Genoa and growth in the network, the average scientific level of quality of IIT also 
increased. Figure 12 shows the overall scientific production of IIT divided by ranges of Impact Factor 
(IF). These ranges reflect approximately the classes of publications on proceedings (IF= 1-2), topical 
journals (IF= 2-4), high level sector journals (IF= 4-7) and those of very high level (IF>7). In addition to 
demonstrating that high impact journals represent 47% of the total of publications (48% in 2011), it is 
particularly important to point out that the global Impact Factor of IIT has grown steadily over the years, 
and that publications in prestigious journals increased by 46% from 2010 to 2011.
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Figure 12. Division of IIT publications by Impact Factor ranges. The pie chart represents the percentage of publications per 
different ranges of IF in 2011.

Finally, still including within the evaluations the full staff consisting of directors/coordinators, senior 
scientists, team leaders and post-docs, in 2011 the average Impact Factor for researchers was greater than 7.

While conscious of the objective limitations of the bibliometric indicators’ significance and of the recent 
history of IIT, this data indicates overall that the Institute is continuing to grow rapidly and to gain 
visibility in the worldwide scientific community. 
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International ranking

The international growth of IIT is confirmed by the third SIR World Report 2011 (SIR 2011, Global Ranking), 
which presents the world ranking of research institutions produced by SCImago (www.scimagoir.com). SIR 
2011 analyses for the period 2005-2009 the scientific production and the bibliometric indicators of the 
scientific institutes that in 2009 published at least 100 papers recorded by the worldwide database Scopus.

It is important to note that Scopus registers most of the publications in International Journals 
(corresponding to the red columns in the graph of figure 9), and on a much smaller scale the full papers 
of international conferences or book chapters.

SIR 2011 reviewed 3042 research institutions (of which 1046 European and 125 Italian) that produce over 
80% of publications worldwide. SIR 2010 (years of observation 2004-2008) reviewed 2833 of them, SIR 
2009 (years of observation 2003-2007) around 2000.

The parameters of the evaluation are quantitative, such as: the output number (O); the percentage of 
publications in scientific journals with a high IF (Q1); the percentage of publications with co-authors 
of institutions of another nation (IC). And qualitative, such as: the normalized impact (NI), given by 
the mean value of citations of an institution’s publications with respect to the world average of sector 
journals in the same period of observation, defined equal to 1 (values with NI < 1 are associated with low 
quality and have a red indicator; values with NI between 1 and 1.75 are considered medium-good with 
a yellow indicator; values with NI> 1.75 give the “green label of excellence”); the excellence rate (EXC) 
parameter indicates for each institute which percentage of the outputs is included within the group of the 
10% of the publications most cited in a given scientific field, the “top 10%”, in the five years of analysis.

IIT did not exist in the first two years of observation of the SIR 2010 (2004-2008), however, the publications 
of 2008 were sufficient to survey its presence in the world ranking. By total number of outputs over the 
five reference years (216 publications, those visible to Scopus), IIT was in 2823th position out of 2833 
institutes in the world. In the first place was the Chinese Academy of Sciences with 130.000 outputs; in 
the second place was the French CNRS with 125.000. The ranking based on the normalized impact factor 
saw IIT in 363th place in the world, with NI=1.77, and thus within the group of 375 institutes indicated 
with the “green label of excellence”. According to this classification, the Chinese Academy of Sciences 
dropped to around 2000th position with a red indicator, the French CNRS to around 1000th position 
with a yellow indicator.

In SIR 2011 the statistics of IIT improved substantially. Although in the five years of reference (2005-
2009), 2005 was not yet a year of activity and 2009 was the year of start up of the network (established 
in the last quarter of the year), Scopus detected 560 outputs. For number of publications IIT was in 
2738th place out of a total of 3042 institutions. The normalized impact factor has grown to NI=1.98, 
indicating that the papers of IIT are cited around twice the world average in comparable sectors. With 
respect to this parameter (see the Normalized Impact Report, SIR 2011), IIT has risen to the 240th place 
out of 3042 in the global ranking, remaining in the group of “green label of excellence” (consisting of 
402 institutes), in 85th place in the European one and in13th place in the Italian one (where it is first as 
technological institute). These positions correspond to the “top 8%” in the world, to the “top 8%” in 
Europe and to the “top 10%” in Italy, and place IIT in the immediate vicinity of large foreign scientific-
technological institutions, such as the California Institute of Technology (one position before IIT, i.e. in 
239th place) and the Weizmann Institute of Science (in 353th place).

It is interesting to note that although the five years of observation 2005-2009 include years of zero or 
partial activity of IIT, the excellence rate parameter is EXC=12.63, higher than the minimum threshold of 
good quality (EXC= 10) indicated by SCImago. With respect to this value, IIT is positioned in 1479th place 
in the ranking, which means a position within the first half of the ranking, despite the citations having had 
less than four years to grow.
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Research evaluation

In terms of quality and quantity, the increase of the scientific production of IIT is also made possible by 
constant monitoring and evaluation of the research activity thanks to the support of its internal bodies 
and through the involvement of international panels of experts. In 2011 this activity was performed 
through the following actions:

 �  Annual evaluation of the reports of directors and coordinators by the Scientific Technical Committee  
(STC);

 �  On-site visit for the conclusion of the process of reorganisation and strengthening of the Department 
of Neuroscience and Brain Technologies (NBT), which has generated the units of Neurotechnologies 
(director J. Assad) and Synaptic Neuroscience (director F. Benfenati) and the Neuro Facility of 
biochemical services (coordinated by L. Franco);

 �  On-site visit for the evaluation of the facilities of Nanochemistry, Nanophysics and Nanostructures by 
an international panel composed of E. Bizzi (MIT - USA), Chairman of STC of IIT, A. Nurmikko (Brown 
University - USA), J. Feldmann (Ludwig Maximillian University - Germany) and Y. Arakawa (Tokyo 
University - Japan).

Moreover, still in progress are the works of the Evaluation Committee of the IIT Foundation chaired by G. 
Margaritondo (EPFL - Switzerland) and composed of L. Addadi (Weizmann Institute of Science - Israel), 
J. J. Slotine (MIT - USA), M. Baggiolini (USI - Switzerland), E. Cattaneo (University of Milan - Italy), P. 
Pistorio (STMicroelectronics), E. Bizzi (MIT - USA).

Scientific planning

In 2011 the fund raising of IIT grew substantially. Currently IIT has over 50 European Projects (there were 
32 in 2010) won on a competitive basis at an international level, with a success rate of around 18%. For 
what concerns the participation in the most prestigious selections in Europe, IIT has also improved its 
results: 2 European Research Council (ERC) calls and 5 Marie Curie programs were won in 2011.

In December 2011 the total portfolio of IIT projects amounted to over 40 million euro as shown in figure 
13; these projects will be implemented starting in 2012.

0

10

20

30

40

50

2012201120102009

Meuro

Figure 13. Total portfolio of projects.
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Technology Transfer
In 2011, the organisational structure dedicated to Technology Transfer (TT Office) was completed with 
the recruitment of an executive of broad international experience. The TT Office was structured into two 
units: one dedicated to the handling, protection and licensing of intellectual property generated by IIT 
researchers, the other to networking with companies and investors and the management of contracts 
and technological transfer processes. Below are listed the main initiatives launched in 2011:

 �  Finalisation of the financial plan of a spin-off, conceived by researchers of the NBT Department, 
focused on the production of a new system for the recording of electrical pulses in neuronal networks 
with diagnostic and clinical applications; 

 �  Start up by the D3 Department of a preclinical testing phase of a painkiller patented by IIT; 
 �  Start up of a joint laboratory between IIT (Nanophysics Dept.) and Nikon Ltd for the development of 
super resolution optical microscopes; 

 �  Definition of a collaboration between IIT (ADVR and RBCS Depts.) and INAIL, Volterra Motor 
Rehabilitation Center, for the development of robotic technologies and rehabilitative strategies for 
patients with post-traumatic pathologies; 

 � Joint laboratory with the Istituto Giannina Gaslini of Genoa for robotic rehabilitation. 

From the point of view of production of intellectual property, the portfolio of patents in 2011 further 
increased as shown in figure 14. IIT currently has 68 inventions that have given rise to 112 patent 
applications, of which 61 Italian and 51 international. Twelve months after the first deposit there are 31 
patents’ extensions. 
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Figure 14. Patent portfolio of IIT.
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Figure 15 shows the number of patents filed by the departments and centers of the network. To be noticed 
is the predominance of productivity by the robotics groups and by those developing nanotechnologies 
and materials science. This is clearly shown in figure 16 displaying the production of patents by platform.
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Figure 15. Distribution of patents by departments and centers of the network. 
* Patents related to core functions.
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Figure 16. Distribution of patents by platform.

Descriptions of IIT inventions divided by platform are available on the IIT website, on the TT Office web 
page: www.iit.it/en/technology-transfer.html.
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Education and Research Collaborations 

During the six year period of activity, IIT has built a dense network of national and international relations 
with public and private research institutions, businesses and academic institutions. Around 20 agreements 
were signed during 2011 including framework and implementation agreements. All the agreements 
provide for the possibility for researchers to access reciprocal facilities and to spend lengthy periods for 
research and training at the laboratories of the institutions involved, in addition to undertaking PhDs 
taken in and tutored by the signing counterparts. 

The following is a list of the main agreements signed in 2011 with a brief description of the topic of collaboration: 
 � IIT-CMBR with Chonnam National University: micro and nano biorobotics; 
 � IIT-CMBR with Linköpings Universitet: biologically inspired microactuators, integrated sensors; 
 �  IIT-CMBR with Scuola Superiore Sant’Anna and Stazione Zoologica A. Dohrn: biomechanical 
characterisation of the octopus arm;

 � IIT-CBN with CNR-NNL: nanotechnologies for advanced materials, life science, energy and MEMS; 
 � IIT-CNI with IMT Alti Studi Lucca: analysis and processing of biomedical images; 
 � IIT-RBCS with Istituto Giannina Gaslini: joint laboratory for clinical research and robotic rehabilitation; 
 � IIT-RBCS with Fondazione Maugeri: bioengineering for motor rehabilitation; 
 �  IIT-D3 with New Anti-Infectives Consortium: experiments and analysis of simulations of 
pharmacological molecules;

 � IIT-D3 with University of Camerino: drug development; 
 � IIT-D3 with University of Chieti: pharmacology, molecular modeling, in vivo and in vitro neuroimaging; 
 �  IIT-D3 with University of Pisa, Department of Psychiatry, Neurobiology, Pharmacology and 
Biotechnologies:design, chemical synthesis, screening and pharmacological tests for the treatment of 
Alzheimer’s disease;

 �  IIT-D3 with University of Milan-Bicocca: design, synthesis, screening of molecules for the treatment 
of neurological disorders; 

 �  IIT-Nanostructures with Recruit R&D Co., Ltd.: nanotechnology for lithium batteries; 
 �  IIT-RBCS with University of Modena and Reggio Emilia (renewal): studies of functional magnetic 
resonance for brain-machine interface (BMI) activity; 

 �  IIT-RBCS with University of Ferrara (renewal): electrophysiology on lower primates of brain circuits 
used in the encoding of certain movements of the hand; 

 �  IIT-CNST with University of Bologna, Department of Chemistry: artificial photosynthesis and 
nanomaterials for energy efficiency; 

 �  IIT with University of Pisa, department of Chemistry and Industrial Chemistry: development of 
prototypes of micro-actuators with robotic and biomedical applications; 

 �  IIT with Università Politecnica delle Marche: tools and methods applicable to marine robotics.

Particular attention was dedicated to the signing of agreements related to programs for higher education, such as:
 �Alta Scuola Politecnica: higher education;
 �  Polytechnic of Turin and Commission for cultural exchanges between Italy and the United 
States:Fulbright Distinguished Chair for US teachers in the field of materials and components for 
humanoid robotics for space application.

In addition, agreements for qualifying periods, specific training, and internships dedicated to young scientists 
were signed with national (e.g. University of Genova, University of Naples Federico II, University of Bari, 
Polytechnic of Milan) and overseas (e.g. Université Pierre et Marie Curie, Paris) institutions for high education. 

Noteworthy are the joint PhD programs within the institutional partnerships initiated with the universities 
that host the IIT network centres. In 2011, IIT assigned 94 doctoral scholarships on activities relating to its 
scientific plan. Thanks to these programs PhD students develop their research and educational activity at 
IIT laboratories. These programs are effective throughout the network and allow having the staff of PhD 
students around 230 total units.
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