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Introduction: CIBER-BBN in 2013

When reviewing the main actions and results from 2013 in CIBER-BBN, there seems
to be a clearly positive evolution, and while still far from representing the translational
levels we would like, these actions and results do show the consolidation of a trend in
the right direction. The milestones which I consider deserve being mentioned explicitly
in this report are described below.

Like every year, the annual evaluation of the groups in the centre for fiscal year 2012
has been done. Despite the evident effects of the economic difficulties existing during
the fiscal year, we can still continue to ponder several indicators that are still on the rise
in virtually all the evaluated aspects. This is most certainly the result of the system'’s
inertia and of the researchers’ commitment, which at present has allowed us to absorb
the negative effects of a serious recession. I am afraid, though, that if the situation is not
reversed soon, our centres’ potential will be seriously affected, and the aforementioned
inertia will become a hindrance more than a salvation.

Letter from As a result of evaluations from previous years and of the particular situations of each

the Scientific group, there is one group that left CIBER-BBN on December, 31, 2013, and several

Di t groups were asked to submit an action plan to reorient their activity and involvement in

Irector CIBER-BBN. In addition, a new associated clinical group has been incorporated, bringing

such “explicit” associated clinical groups up to 3. We hope that the next call for propo-

sals within the framework of the AES (Accion Estratégica en Salud) includes the possible
participation of new groups, making CIBER-BBN healthily dynamic.

As for the more day-to-day activity, two forums with companies have been held: one
in bone therapies and the other in biomedical monitoring systems, in addition to three
others that are more clinically oriented, one in ophthalmology in collaboration with the
OFTARED Network, another one with the Cell Therapy Network TERCEL, and a third clini-
cal forum in cardiology with the Cardiovascular Research Network RIC. Conferences were
also held for disseminating the CIBER’s capabilities in some health research institutes,
such as the IMIBIC of Cordoba and the IBIS of Seville.

As a continuation of some of these clinical forums held in previous years, joint projects
between the CIBERES and SEPAR, started up at the beginning of 2013 as the result
of the “mini-call for proposals” jointly launched at the end of 2012. Four of the eleven
projects that were submitted were funded, and I believe that it can be considered a
success given what it means for promoting clinical-technological interaction. The same
occurred at the end of the year with the call for proposal opened with the ECO Founda-
tion (Foundation for Excellence and Quality in Oncology). In this case, eight applications
were submitted, and given the top-level and across-the-board quality of all the proposals
according to the panel of judges, six have been funded, again for the purpose of “sowing
seeds” in clinical-technological projects and collaborations which in the near future may
be reported as a success.
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As regards training aspects, in addition to the usual initiation programmes in re-
search and mobility, the effort we made together with the UNED and ENS to design
a course specialising in nanomedicine must be highlighted. Unfortunately, this effort
was not compensated with a strong enough demand, and the course had to be can-
celled.

With respect to the platform programme, an application has been submitted for re-
cognizing the platform as a Singular Scientific and Technical Infrastructure (ICTS).
Said application is pending resolution as of the date of writing this report.

To round off this series of actions, CIBER-BBN has participated as a member entity in
events organized by the European Nanomedicine Platform and, through programme
managers, in a number of conferences and seminars disclosing the capabilities of our
centre. Furthermore, like in previous years, CIBER-BBN was represented together
with other CIBERs in events organized in Madrid and Barcelona in the framework of
Science Week.

In addition to this annual reflection/summary, 2013 saw us immersed in developing
a new strategic plan for the 2014-2017 period, which was approved by the Board of
Trustees in December. It allowed us to think about the centre, its objectives, and the
mechanisms for leading us towards them. The reflection was made from inside and
outside, such that we do not only place importance on how we see ourselves, which
can always contain some sort of bias, but we analyzed how we are seen by external
agents that we have been collaborating with to achieve our objectives.

With respect to the Scientific Advisory Board (SAB), a mechanism for renewing half
the members every two years was established, assuring continuity of knowledge
while at the same time periodically renewing members. Therefore, Professor Ruth
Duncan, Professor Rogério Gaspar, Professor Jean Louis Coatrieux and Professor Ro-
ger Kamm left their positions on the SAB, and we would like to thank them and
acknowledge them for their help, advise, questions, and support for CIBER-BBN.
New people have joined the CIBER-BBN SAB, and Professor Leif S6rnmo, Professor
Matthias Epple, Professor Patrick Boisseau and Professor Wolfgang Parak are now
part of the SAB. We would also like to thank them for serving in this capacity.

At the end of 2013 a decision that had already been made months before, i.e., con-
centrating the administrative offices of the different CIBERs in Madrid, was instituted.
This decision means that the CIBER-BBN is now legally a part of a major centre,
CIBER without any other name, but retains all the scientific and organisational inde-
pendence of our programmes just like up until now. Grouping the administrative part
in a single office in Madrid means that the staff from the Zaragoza office had to choo-
se between moving to Madrid or, where staff circumstances did not allow, abando-
ning the CIBER-BBN as of December 31. This marked the life of the office throughout
this year, and I would like to personally thank all the people from the office for having
remained committed and professional until leaving the centre. In addition, the new
administrative operating guidelines that entered into force on January 1, 2014 were
initiated in the last few months in 2013 in specific conferences.

The annual conference was held in Malaga in November, and taking into account that
the second biannual period for the 2010-2013 4-year period strategic plan (13 pro-
jects in Bioengineering, 10 in Biomaterials and 21 in Nanomedicine) just ended, time
was allocated to go over the achievements earned in different intramural projects,
and then time was allocated to design and define projects that could be submitted in
the next intramural call for proposal. Said next call will be the one in the first 2-year
period of the 2014-2017 strategic plan. This Plan keeps the intramural programme
as the backbone of CIBER-BBN's collaborative activity, but with some changes. These
latter projects were evaluated by the ANEP, and they necessarily required including a
clinical partner, such that the translation to clinical practice may be better oriented as
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from the design of the project. The resources for carrying out these projects will be as-
signed to the groups according to evaluation results, and they must meet one of the four
main objectives of CIBER-BBN: 1-To continue generating science and knowledge of exce-
llence; 2-To do so in collaboration, giving value to the multidisciplinary and complemen-
tary natures of the different groups; 3-To do so together with clinical partners to achieve
better translation to clinical practice; and 4-To do so thinking about and together with
the industrial sector to which any developments may be transferred and to give value
to a society, who is ultimately funding and gives meaning to the results of our activity.

In the call for intramural proposal, the transfer project sub-programme, which is concei-
ved to go that extra mile takes so much in order to transfer scientifically matured de-
velopments to the industrial or business sector deserves special mention. To advance
in that line, this sub-programme directly supports those initiatives supported by a com-
pany such that direct funding is assigned, 50% co-funded by the company and the other
50% by CIBER-BBN. Four projects are finally funded in this programme for the 2014-
2015 period.

Finally, there were two presentations in the conferences on two very popular topics
and very interesting challenges to be resolved in coming years: “Polymer conjugates
as nanosized medicines”, given by Professor M2 Jesus Vicent, from the Principe Felipe
Research Centre, and “A Description of the Human Brain Project”, given by Professor
Vicente Martin, from the Universidad Politécnica de Madrid.

Certificates of recognition were also given to researchers who obtained grants from the
“Starter” program, co-sponsored by Caja de Ingenieros, during the year. This modest
“initiation” aid allows us to be a bit more generous in numbers with our programme to
seduce the younger and more brilliant minds into research, giving them coverage in the
final months of bachelor or masters studies in order to access other grants in regular
calls for proposal.

In summary, year 2013 was a new step, where the results of the continued effort made
by the centre since it was created are becoming realities, while at the same time an
enormous effort has been made to rethink the scientific strategy (with its strategic plan)
and administrative strategy (with the unification of offices) so that the path that is taken
can be reinforced in the coming years and be better protected against unfavourable si-
tuations, like the one we are in now.

Pablo Laguna
CIBER-BBN Scientific Director
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Who we are

In 2013, CIBER-BBN was formed by 47 research groups, 45 of which were full member

Directory of

Groups and
il P | INSTITUCION | CCAA |
Institutions Jordi Aguild Universidad Auténoma de Barcelona Catalonia

Fernando Albericio Inst. de Investigacion Biomédica de Barcelona Catalonia

- IRB Barcelona

Carles Arus Universidad Auténoma de Barcelona Catalonia

José Becerra Universidad de Malaga Andalusia

Juan Manuel Bellon  Universidad de Alcald Madrid

Jerénimo Blanco CSIC Catalonia

groups and 2 of which were associated groups:

Margarita Calonge

Bernardo Celda

Universidad de Valladolid
Universidad de Valencia

Inst. de Investigacion Hospital de Santa Cruz y

Castile and Leon

Comm. of Valencia

Alberto de Leiva San Pablo Catalonia
Francisco del Pozo Universidad Politécnica de Madrid Madrid
Manuel Doblaré Universidad de Zaragoza Aragdn
Elisabeth Engel Instituto de Bioingenieria de Catalufia Catalonia
Ramon Eritja CSIC Catalonia

Eduardo Fernandez

Universidad Miguel Hernandez de Elche

Comm. of Valencia

Alejandro Frangi Universitat Pompeu Fabra Catalonia
Rafael Gomez Universidad de Alcala Madrid

Ma Luisa Gonzélez Universidad de Extremadura Extremadura
Juan Carlos Izpistia  Centro de Medicina Regenerativa de Barcelona  Catalonia
Raimon Jané Instituto de Bioingenieria de Catalufia Catalonia
Pablo Laguna Universidad de Zaragoza Aragon
Laura Lechuga CSIC Catalonia
e e Icrlztzit;tgac:]e;ant\’/listigacién Hospital de Santa Catalonia

M. Pilar Marco CSIC Catalonia

Ramon Martinez

Universidad Politécnica de Valencia

Comm. of Valencia
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Manuel Monledn
Isabel Obieta
Javier Pavia

José Luis Pedraz
Soledad Penadés
José Luis Peris
Félix Ritort

Laura Roa

José C. Rodriguez
Cristina Ruiz
Josep Samitier
Julio San Roman
JesUs Santamaria
Andrés Santos
Fausto Sanz
Simé Schwartz
Concepcion Solans
Maria Vallet-Regi
Jaume Veciana
Nuria Vilaboa
Antonio Villaverde

Ma Angeles Mufioz
Fernandez(*)

Daniel Navajas(*)

Universidad Politécnica de Valencia
Fundacion TECNALIA

Universidad de Barcelona

Universidad del Pais Vasco

CIC biomaGUNE

Instituto de Biomecanica de Valencia
Universidad de Barcelona

Universidad de Sevilla

Universidad de Valladolid

Servicio Gallego de Salud - Hsp. Juan Canalejo
Instituto de Bioingenieria de Catalufa

CSIC

Universidad de Zaragoza

Universidad Politécnica de Madrid
Universidad de Barcelona

Inst. Catalan de Salud - Hospital Vall d’Hebron
CSIC

Universidad Complutense de Madrid

CSIC

Servicio Madrilefio de Salud / Hospital La Paz
Universidad Auténoma de Barcelona

Servicio Madrilefio de Salud - Hospital General
Universitario Gregorio Marafion

Universidad de Barcelona

Comm. of Valencia
Basque Country
Catalonia

Basque Country
Basque Country
Comm. of Valencia
Catalonia
Andalusia

Castile and Leon
Galicia

Catalonia

Madrid

Aragdn

Madrid

Catalonia
Catalonia
Catalonia

Madrid

Catalonia

Madrid

Catalonia
Madrid

Catalonia

Research groups forming CIBER-BBN. (*) Associated groups

Like other CIBERs, CIBER in Bioengineering, Biomaterials and Nanomedicine is legally
classified as a consortium among the different participating institutions. The basic and
functional units of CIBER-BBN are the research groups. In addition, CIBER-BBN also
has governing bodies and operating bodies, as established in the Articles of Association.

According to the Articles of Association, CIBER-BBN has governing and steering bodies
(Board of Trustees, Permanent Commission and Scientific Director), supporting and
advisory bodies (External Scientific Advisory Committee and Steering Committee) and
administrative management bodies (Managing Director).

The Board of Trustees is the maximum decision-making body in the consortium, and
consists of three representatives from the ISCIII (Instituto de Salud Carlos III) and
one institucional representative from each of the consortium institutions. It is chaired
by the Director of ISCIII and meets on a six-month basis.



Board of Trustees
Members and
Representatives

BOARD OF TRUSTEES 2013
INSTITUTION REPRESENTATIVE POSITION

Centro de Medicina Regenerativa

de Barcelona

CIC biomaGUNE

Consejo Superior de
Investigaciones Cientificas

Instituto Catalan de Salud -

Hospital Universitario Vall d "Hebron

Fund. Tecnalia Research &
Innovation

Inst. de Bioenginyeria de Catalunya
Institut de Recerca de L'Hospital de

la Santa Creu i Sant Pau
Universidad de Zaragoza

Inst. de Biomecanica de Valencia

Instituto de Salud Carlos III
Instituto de Salud Carlos III

Instituto de Salud Carlos III

Inst. for Research in Biomedicine -

IRB Barcelona

Servicio Gallego de Salud

Servicio Madrilefio de Salud

Universidad de Alcala

Universidad Autonoma de
Barcelona

Universidad Complutense de Madrid

Universidad de Barcelona

Universidad de Extremadura

Universidad de Malaga

Universidad de Sevilla
Universidad de Valencia

Universidad de Valladolid

Universidad Miguel Hernéndez de

Elche

Universidad Pais Vasco

Universidad Politécnica de Madrid

Universidad Politécnica de Valencia

Universidad Pompeu Fabra

Margarita Sala Azdn
Manuel Martin Lomas

Dolores Gonzalez
Pacanowska

Joan X. Comella Carnicé

Jesus Valero
Josep Samitier
Jaume Kulisevsky

Luis M. Garcia Vinuesa
Pedro Manuel Vera Luna

Antonio Andreu Périz
Margarita Blazquez

Pedro Cortegoso Fdez.

Margarida Corominas
Bosch

Javier Paz Esquete

Patricia Flores
Jorge Pérez Serrano
Ferran Sancho Pifarre

José F. Tirado Fernandez
Xavier Meneses Martinez

Manuel A. Gonzélez
Lena

Maria Valpuesta
Fernandez

Manuel Garcia Ledn
Ana Ma, Cortés Herreros

Jose M. Lopez Rodriguez

Fernando Borras Rocher

Fernando Plazaola
Muguruza

Roberto Prieto Lopez

José Capilla Roma

Francesc Posas

www.ciber-bbn.es

Managing Director, CMRB
Scientific Director of CIC

biomaGUNE

Coordinator of the Biology and
Biomedicine Commission of the
State Agency of the CSIC

Vall d "Hebron University Hospital
Research Foundation Director

Health Technologies Unit Director

IBEC Director

Santa Creu and Sant Pau Hospital
Research Institute Director

Vice-Chancellor of Scientific Policy
IBV Director
ISCIII Director

General Deputy Director of
Research Networks and Centres

General Secretary
Manager and Legal Representative

G.S. of Research, Learning and
Innovation, SERGAS General
Management

Madrid Health Service Deputy
Healthcare Counselor

“Biomedicine” C.A.I. Director

Chancellor of the Universidad
Autonoma de Barcelona

Vice-Chancellor of Research
Research Support Director

Vice-Chancellor of Research,
Transfer and Innovation

Vice-Chancellor of Research and
Transfer

Vice-Chancellor of Research
OTRI Director

Vice-Chancellor of Research and
Scientific Policy

Vice-Chancellor of Research and
Innovation

Vice-Chancellor of Research
Vice-Chancellor of Research of
the UPM

Vice-Chancellor of Research,
Development and Innovation

Vice-Chancellor of Scientific Policy
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The Permanent Commission is formed by the Vice-president of the Board of Trus-
tees (General Deputy Director of Cooperative Research Networks and Centres), the
Scientific Director, four committee members representing the consortium institutions,
and the General Manager, acting as the Secretary. The Permanent Commission some-
times meets to make those decisions which, given their nature, cannot wait to be ap-
proved by the Board of Trustees. The Permanent Commission members in 2013 were:

e Instituto de Salud Carlos III.

e Centro de Medicina Regenerativa de Barcelona.
e Instituto de Bioingenieria de Catalufa.

e Universidad de Valencia.

e Universidad de Valladolid.

From the scientific point of view, the organisational structure is based on the member
research groups, Research Programmes and Horizontal Programmes, with a coordina-
tor for each Programme that is a Steering Committee member. Scientific decisions are
made by the Scientific Director, counseled by the Steering Committee and the Scien-
tific Advisory Board.

The Steering Committee, chaired by the Scientific Director comprises programme
coordinators and the Managing Director.

STEERING COMMITTEE 2013

Scientific Director Pablo Laguna Lasaosa

Assistant Scientific Director and Industrial Transfer Coordinator Sim6 Schwartz Navarro

Bioengineering Programme Coordinator Jordi Aguild Llobet
Biomaterials Programme Coordinator José Luis Becerra Ratia
Nanomedicine Programme Coordinator Ma, Pilar Marco Colas
Clinical Translation Coordinator Margarita Calonge Cano
Platform Programme Coordinator Jesus Santamaria Ramiro
Training Programme Coordinator Javier Pavia Segura
Managing Director Begofia Pérez Magalldn

The members that are part of the CIBER-BBN Scientific Advisory Board are ten
renowned scientists from the disciplines that the Centre works in. There are two re-
searchers in the Bioengineering Programme, three in the Biomaterials and Nanomedi-
cine Programmes, and two in the Horizontal Programmes.
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EXTERNAL SCIENTIFIC COMMITTEE 2013

Programme | Name | Institution

Prof. Jean Louis Coatrieux  Université de Rennes 1

Prof. Nilo Saranummi VTT Technical Research Centre of Finland

Begofia Castro Histocell
Prof. Roger D. Kamm Massachusetts Institute of Technology

Institute of Pathology, Johannes Gutenberg
University, Mainz

Prof. Ruth Duncan University of Cardiff

Instituto de Engenharia Biomédica,
Prof. Mario Adolfo Barbosa Laboratdrio de Biomateriais, Universidade
do Porto

Facultad de Farmacia, Universidad de
Lisboa

Prof. C. James Kirkpatrick

Prof. Rogerio Gaspar

Director de Innovacion del Hospital Clinic
de Barcelona

Responsable de Desarrollo Farmacéutico de
PHARMAMAR

Dr. Joan Bigorra

Dr. Pilar Calvo

A Medical Advisory Board was created in 2010 to reinforce the Translational Re-
search Programme and to encourage CIBER-BBN research results to have a greater
effect on society in general and on the National Health System in particular. The
purpose is to advise Management of the centre in aspects relating to interactions
between their scientific programme and clinical practice. The members of this Me-
dical Advistory Committee are:

MEDICAL ADVISTORY BOARD 2013

Traumatology and

Orthopaedics Enrique Gomez Barrena Hospital Universitario La Paz, Madrid
Cardiology Arcadi Garcia Alberola aleEplle] U n|ver5|tar|p virgen
de la Arrixaca, Murcia
Oncology Josep Tabernero Caturla Hospital Vall d’ Hebroén, Barcelona
Neurology Ma, José Marti Domenech Hospital Clinic, Barcelona
Ophthalmology Jose Marfa Ruiz Moreno Complejo Universitario Hospitalario,
Albacete
Pneumology Emilia Barrot Cortés Hospital Virgen del Rocio, Sevilla
ARl I Joan Bigorra Llosas Hospital Clinic, Barcelona

Regulatory Affairs

As advisory bodies of CIBER-BBN, the Scientific Advisory Board (SAB) and the
Medical Advistory Board held a joint meeting with the centre’s Steering Committee
on November 22 in Malaga at the 7th Annual CIBER-BBN Conference. The centre’s
activity in 2013, the annual scientific evaluation results, and the new strategic plan
drawn up by CIBER-BBN over the year were discussed during the work session. In
that session, the comments received at the meeting held between both Commit-
tees the previous year were taken into account. As regards the composition of the
SAB, 4 members were renewed and will be part of said Board starting 2014.

CIBER-BBN / ANNUAL REPORT 2013

=
[


http://www.ciber-bbn.es

ctber-bbr

Centro de Investngacné:.'Bl:rvnédnca en Red O RGA N IZATI O N

As regards the Administrative bodies, the Managing Director is in charge of managing
human, financial and material resources. From the scientific point of view, the organi-
sational structure is based on the member research groups and the Research Program-
mes in which they are grouped.

In 2013, CIBER-BBN had 47 research groups, 45 of which were full member groups and
2 of which were associated groups, described in the preceding section of this Report.
The research staff hired in CIBER-BBN is distributed among the 45 full member re-
search groups. The administration and management team comprises staff from the
technical office in Zaragoza and programme managers distributed into some research
groups.

CIBER-BEN SCIENTIFIC
functional GENERAL
structure MANAGEMENT

OFFICE
; MANAGER BODY

PROGRAMMES

‘1 Coordinator :
i 1 Manager

................. » 1 Coordinator :
1 Manager

........... 1 ‘1 Coordinator :
1 Manager |

........... » | 1 Coordinator
. 2 Managers

HUMAN RESOURCES
FINANCIAL RESOURCES

AGREEMENT AND CONTRACTS

‘1 Coordinator :
: 1Manager
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The Managing Director, Ms. Begofia Pérez Magallon was in charge of the mana-
gerial structure of CIBER-BBN.

The areas forming the CIBER-BBN management office depend directly on the Ma-
naging Direction. These areas are under the responsibility of:

e Human Resources Area: César Garcia Gallego.

e Financial Resources Area: Raquel Campo Usieto.

e Agreements and Contracts Area: Margarita Casado Martinez.
e Communication Area: Inés Ortega Villanueva.

e Office Manager: Aranzazu Trigo Sanchez.

e Quality and External Funding Manager: Inés Villa Martinez.

e Administrative Support: Elena Andrés Portero.

GENERAL
MANAGEMENT

HUMAN FINANCIAL AGREEMENTS
RESOURCES RESOURCES & CONTRACTS
v v

ADMINISTRATIVE ASSISTANCE

QUALITY / OFFICE MANAGEMENT

TECHNICAL OFFICE
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2013 Budget

CIBER-BBN / ANNUAL REPORT 2013
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7% 99
1% 0 Management
Research Programmes
. Platforms
. Training
. Dissemination
40% B Transfer and Translation
Management 420.622 €
Research Programmes 1.917.796 €
38% Platforms 224.483 €
Training 1.847.064 €
5% Dissemination 56.956 €
Transfer and Translation 337.109 €
[ Total | 4.804.030 € |

CIBER-BBN PROGRAMMES

TRANSFER, TRAS-
LATION & DISSE-
MINATION

ENTRY BUDGET

MANAGEMENT Management

e Intramural Bioengineering Projects
PROGRAM

BIOMATERIALS ; _ _
PROGRAM Intramural Biomaterials Projects
NANOMEDICINE . _
PROGRAM Intramural Nanomedicine Projects

PLATFORMS Platforms

TRAINING

420.622 €
458.860 €
682.720 €
776.215 €
224483 €
Training Grants 216.779 €
Mobility 18.097 €
Qualification 1.612.188 €
Dissemination 56.956 €
Technology Transfer 237.109 €
Translational Research Collaborations 100.000 €
TOTAL 4.804.030 €
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CIBER-BBN Staff

Contract
Type

In 2013 staff hiring by the CIBER-BBN member research groups with regard to
group and equipment platform staff has remained stable concerning the number of
hires. This year CIBER-BBN had an average of 129 hires, a figure that indicates the
slight adjustment occurring mostly due to the hiring limitations laid out by Budget
Law of 2013.

Consolidation of the Qualification Sub-programme, within the CIBER-BBN Trai-
ning Programme continued in 2013. Its purpose is to boost the transverse research
methodologies in various groups within the foremost CIBER-BBN lines established
in the 2010-2013 Master Plan.

This was done by providing human resources to the groups to promote the creation
of these methodologies, procuring that they complement activities that the groups
are currently developing in order to foment collaboration possibilities and increase
competitiveness of the consortium. There is one person per group that belongs to
this line of work.

N | %

Indefinite 73 58.9%
Number of hires
Temporary 51 41.1% according to
contract type
TOTAL 124 100%
Temporary
41,1%
Indefinite

58,9%
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Hired staff profiles are essentially the most specialized (PhD’s and Bachelors of Sci-
ence), according to the excellence required of the human resources in a competitive
organisation such as CIBER-BBN. These profiles form over 88% of the total CIBER-BBN

staff.
PhDs with Experience 44 35,5%
PhDs without Experience 23 18,5%
Bachelor’s of Science 43 34,7%
Professional Diploma Graduate 1 0,8%
Categories Level II Vocational Training Technician 9 7,3%
Level I Vocational Training Technician 4 3,2%
[ TOTAL | 124 | 100% |

Number of hires according to professional category

The average age of hired staff is around 34 years, and is generally higher the more
specialized the profiles are.

Average CATEGORY AVERAGE AGE AVERAGE AGE

staff age Intern

Diploma Graduate 33

Phd WITH EX 40

Phd WITHOUT 35

Bachelor’s of Science 33

Voc. Train. Lev. I 38

Concerning the distribution by gender and studies, the following is observed:
DISt';bUttlof? PhDs with Experience Men
genersaid PhDs without Experience 6 17 32,26%
studies Bachelor’s of Science 16 27

Women

Diploma Graduate 0 1 67,74%
L. IT Vocational Training Tech. 1 8
L. I Vocational Training Tech. 1 3

| TOTAL | 40 | 84 |

There is a majority of women on staff hired by CIBER-BBN, especially in the most
qualified categories.

In addition to the people hired by CIBER-BBN in research groups, in 2013 there were
318 researchers assigned to the entity but linked job-wise to other institutions, and
there were a total of 415 collaborators.

The number of researchers and administration and management staff of CIBER-BBN,
including those that are assigned and collaborators, amounted to 857 people in 2013.
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Scientific Production

The final scientific production data of CIBER-BBN in 2013 may sustain a minor
modification with respect to those shown below:

| Indicatos | Year2013

1. JCR Publications 630
1.1. Publications in the first quartile 422
1.2. Publications in the first decile 182
1.3. Publications in journals with IF > 15 14
1.4. Publications in the second quartile 153
1.5. Publications in the third quartile 29
1.6. Publications in the fourth quartile 20

2. Collaborative Publications
2.1. IntraCIBER 114

2.1.1. Two groups 89
2.1.2. Three groups 13
2.1.3. Four groups or more 14
2.2. InterCIBER 25
2.3. On a state level 451
2.4. On an international level 267
2.5. Publications in collaboration with hospitals 117

3. Affiliated Publications
3.1. Publications affiliated with CIBER-BBN 491
3.1. Publications not affiliated with CIBER-BBN 137

B Projects

1. Requested and non-granted European projects 31

2. Granted European projects 91

3. International projects (NIH, NSF, etc) 14

4. Granted national projects 223

5. Granted Autonomous Community projects 110

6. Projects of private institutions 33

7. Cooperative projects
7.1.IntraCIBER 48

7.1.1. Two groups 39
7.1.2. Three groups 6

7.1.3. Four groups or more 5
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ORGANIZATION

1. Total international patents 42
Original applications 8
Applications for extensions 28
Granted and Registered 6

2. Total national patents 23
Filed 14
Registered 9

3. Collaborative patents
With other CIBER-BBN groups 22
With hospitals 8

DTensfer

L. Enterprises created (Spinofts) 0

2. Contracts with enterprises 225

1.1. National or international clinical guidelines 6
1.2. New services included in the service portfolio 42
156

3
228

1.Public funds obtained 21588552
2. Private funds obtained 6091735

Total funds obtained 27.680.287
3. Funds obtained for intramural projects  1.433.732

213

86
244
137

339
139
112

21

67
214

54
7.1.FP7 11
7.2. Others 39
66
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P1. Bioengineering

. Coordinator: Jordi Aguilo. Biomonitoring Group of the National Microelectronic Cen-
Coordinator tre (GBIO-CNM)

and assigned
groups  The assigned groups to this programme in 2013 are:

BIOENGINEERING GROUPS

P NAME OF THE GROUP

Biomedical Engineering Research Group, Universidad
de Sevilla (GIB-US)

Laura Roa

Communications Technologies Group of the
Pablo Laguna Engineering Research Institute, Universidad de
Zaragoza (GTC-I3A)

Endocrinology and Diabetes Research Group, Hospital

Alberto de Leiva Sant Pau -Univ. Autonoma de Barcelona (EDUAB-
HSP)
Research Group in Biomedical Applications of Nuclear
Carles Aris Magnetic Resonance, Universidad Auténoma de

Barcelona (GABRMN-UAB)

Bioengineering and Telemedicine Group, Universidad
Politécnica de Madrid (GBT-UPM)

Centre for Computational Imaging, Universidad
Pompeu Fabra (CISTIB)

Research group of Biomedical and Biophysical
Bernardo Celda Applications of the NMR, Universidad de Valencia

Francisco del Pozo

Alejandro Frangi

™ (GABBRMN-UVEG)

§ Javier Pavia Sequra Biomedical Imaging Group, Universidad de Barcelona

& 9 (GIB-UB)

i Biomedical Imaging Technology Research Group

a2 A A /]

2 Andres Santos Lleo ;versidad Politécnica de Madrid (BIT-UPM)

g Biomedical Systems and Signals Research Group,

< Raimon Jané Campos Universidad Politécnica de Catalufia (SISBIO-UPC-
IBEC)

Neuroprosthesis and Neuroengineering Research
Eduardo Fernandez Jover  Group, Universidad Miguel Hernandez de Elche (NN-
UMH)

N
o
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a) Multimodal Diagnostics:

Imaging diagnosis is increasingly complemented by another diagnosis technique
based on different biophysical elements such as the combined use of different
imaging techniques.

The objective of this line therefore relates to the combined analysis of all this in-
formation, promoting improvements in diagnosis systems, creating tools to aid in
clinical decision making and enhancing the pre- and intraoperatory planning sys-
tems, as well as simulation and control tools in virtual surgery.

The strategic line of multimodal diagnostics of CIBER-BBN covers methods and
technologies that allow detecting biological and pathological events, and facilitate
understanding the relationships between the elements making up the complex or-
ganic systems. Multimodal diagnostics integrates knowledge customised in various
scales and originated from different sources. Multimodal diagnostics must there-
fore be understood in a multiscale sense (from cellular level to organs or the body
as a whole) and in a multimode sense (in reference to the basic information from
medical imaging, biophysical signals, functional models, etc).

CIBER-BBN conducts its research activity with dual perspective. On one hand,
CIBER-BBN deems it strategic to carry out a mid- and long-term basic research
with expected results for the purpose of expanding the frontiers of knowledge in
the multimodal diagnostics field and obtaining greater understanding of how such
methodologies may be effective in improving diagnosis and in tracking specific
pathologies. On the other hand, and without losing sight of the translational voca-
tion of CIBER-BBN, this strategic line also gives priority to applied research which
is more closely linked to clinical application and to the market of medical devices.
Said applied research is expected to generate transferable results in short term.

This line is in turn complemented with others such as the line relating to Biosensors
and Molecular Diagnosis and Implant Design in which similar or complementary
techniques are used.

b) Intelligent devices and systems:

This implantation will involve a greater degree of autonomy for the patients and
will translate into lightening the work load of healthcare personnel. Additionally,
the research results from this line will offer a more thorough and continuous con-
trol of the patients since the evolution of their health condition can be tracked and
different variables can be monitored simultaneously.

The growing complexity of diagnostic works requires researching for and develo-
ping new devices for capturing data at very different functional integration levels,
i.e., from molecular to systemic level. Current clinical progression is mainly deter-
mined by the availability of new devices that allow unfurling preventive diagnos-
tic strategies, early detection of pathologies or disease progression monitoring in
long-term processes. Likewise, therapies suitable for those levels of action require
new devices that are capable of operating in an intelligent manner according to the
condition and needs at that time in the least invasive manner possible.

Micro-nano technologies have opened up vast possibilities for the development of
intelligent sensing devices for in vitro and in vivo diagnosis and monitoring, the
development of molecular sensors and biomarkers or the study of the communi-
cation between cells and their environment, as well as the development of asso-
ciated devices and instrumentation for remote micro-nanoagent manipulation in
theranostics.

The electronic instrumentation, the biosensors and the new materials create a con-
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ducive environment for designing devices; as many diagnostic or therapeutic objecti-
ves as needed can be established. Problems concerning the measurement of biomedi-
cal variables at any integration level highlight the need of specific instrumentation with
respect to the variables to be measured and the functionality and operating conditions
required.

The development of new biomedical imaging and signal analysis techniques for the
early diagnosis of prevalent pathologies or for molecular studies requires new medical
imaging and signal devices and systems. This need further requires prior develop-
ments for animal models that allow essential experimentation with said technologies.

In addition, in a better and more informed society that seeks higher healthcare quality
and has ever-increasing access to technology, it is logical to think of a research that
aims to introduce more portable and efficient medical devices that that offer greater
degree of autonomy with respect to the clinical specialist and incorporate a certain
degree of intelligence. In summary, the development of “personal assistants”, along
with sensor network technologies for intelligent health environments and lab-on-a-
chip, form the paradigm of care identified today as a point of care. Research in remote
monitoring systems are, among many examples, some challenges of this strategic
line. The implantation of these devices will involve a greater degree of autonomy for
the patients and will translate into lightening the work load of healthcare personnel,
significantly increasing patients’ quality of life.

Additionally, the research results from this line will offer a more thorough and conti-
nuous control of the patients since the evolution of their health condition can be trac-
ked and different variables can be monitored simultaneously.

A total of 13 intramural projects are carried out in the Bioengineering Programme in
2012-2013:

Optimizing diagnosis, prognosis and therapy response in
human glioma. Preclinical and translational studies.

Coordinating PI: Carles Arus / Participating PIs: J. Blanco, A. Villaverde,
R. Mangues, S. Penadés, S. Schwartz, A. Santos.

PROGLIO

Development of new therapies for degenerative retinal
diseases.

Coordinating PI: Eduardo Fernandez / Participating PIs: J. Aguild, M.
Calonge, J. L. Pedraz, P. Botella (external group, CSIC)

RETINA

Indexes obtained from computational models and multiscale
multimodal biomedical signals for the diagnosis of cardiac
pathologies.

Coordinating PI: Pablo Laguna / Participating PIs: R. Jané, M. Doblaré, A.
Frangi, J. Sanz (external group, Polytechnical Univ. of Valencia)

INDI-
MUSICA

Advanced micro-chamber for organotypic cell culture
monitoring.

Coordinating PI: Bernardo Celda / Participating PIs: J. Aguild, R. Martinez,
F. Pozo, S. Penadés, L. Roa.

MICHOR-
MON

Personalized Decision Support System for Enhanced Control
in Healthcare Platforms.

Coordinating PI: Francisco del Pozo / Participating PIs: A. Leiva, L. Roa.

PERSONA
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Image guided therapies for minimally invasive surgeries.

Coordinating PI: Francisco del Pozo. / Participating PIs: M. Doblaré, JL.
Peris, Fco. M. Sanchez Margallo (external group, Jesls Uson Minimally
Invasive Surgery Centre).

Non-invasive monitoring of intraocular pressure through a
micro-nanotechnology based sensor contact lens.

Coordinating PI: Jordi Aguilé. / Participating PIs: M. Calonge.

Multimodal diagnosis by interpretation of multiscale signals
in the respiratory system.

Coordinating PI: Raimon Jané. / Participating PIs: P. Laguna, D. Navajas.

Towards a body area network for measuring stress levels.

Coordinating PI: Jordi Aguilé. / Participating PIs: P. Laguna, external
clinical groups.

Telemedical artificial pancreas: clinical validation.

Coordinating PI: Alberto de Leiva. / Participating PIs: F. del Pozo, external
clinical groups.

Disposable multiplexed microsensor for direct detection of
BNP and troponin by impedance measurements.

Coordinating PI: Jordi Aguild. / Participating PIs: F. Albericio, M. Doblaré,
P. Marco, external clinical groups.

Characterization and validation of novel ultrasensitive
piezoresistive all-organic sensors for multimodal
biomedical signals.

Coordinating PI: Raimon Jané. / Participating PIs: J. Veciana, M. Doblaré,
external clinical groups.

Multimodal imaging tools for neurological diseases.

Coordinating PI: Javier Pavia. / Participating PIs: A. Frangi, A. Santos,
external clinical groups.
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P2. Biomaterials

Coordinator: José Becerra Ratia. Bioengineering and Tissue Regeneration Labora-

Coordinator " e Universidad de Mélaga (LABRET-UMA)

and assigned

groups 1, groups involved in this programme in 2013 were:

BIOMATERIALS GROUPS

Structural Mechanics and Material Modeling Group
Manuel Doblaré of the Engineering Research Institute of Aragdn,
Universidad de Zaragoza (GEMM-I3A)

Ocular Surface Inflammation & Advanced Therapies
Margarita Calonge Groups of the Applied Opfhthalmobiology Institute
(IOBA), Universidad de Valladolid (IOBA-UVA)

Tissue Bioengineering and Cell Therapy Group,
Cristina Ruiz Complejo Hospitalario Universitario A Corufia
(CBTTC-CHUAC)

Translational Research Group in Biomaterials and
Juan Manuel Bellon Tissue Engineering, Universidad de Alcald
(GITBIT-UAH)

Research Group in Bone Physiopathology and
Nuria Vilaboa Biomaterials, Hospital Universitario La Paz
(FIOBI-HULP)

Polymeric Biomaterials Group of the Polymer
Julio San Roman Science and Technology Institute, Consejo Superior
de Investigaciones Cientificas (GBP-CSIC)

Research Group in Biomaterials, Biomechanics and
Elisabeth Engel Tissue Engineering, Instituto de Bioingenieria de
Catalufia (GBBIT-IBEC)

Health Technology Group, Instituto de Biomecanica
de Valencia (GTS-IBV)

Respiratory and Cellular Biomechanics Group,
Universidad de Barcelona (GBRC-UB)
Biomaterials Center, Universidad Politécnica de
Valencia (CBM-UPV)

Tissue Engineering Research Group of the Health
Unit, Fundacion Tecnalia (TECNALIA)

José Luis Peris Serra
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Cell Therapy Group, Instituto de Quimica Avanzada

Jeronimo Blanco Fernandez de Catalufia del CSIC (TC-CIC)

Research Group in Intelligent Biomaterials,
Universidad Complutense de Madrid (GIBI-UCM)

GIR BIOFORGE, Universidad de Valladolid
(BIOFORGE-UVA)

Research Group on Microbial Adhesion, Universidad
de Extremadura (AM-UEX)

Maria Vallet Regi
Jose C. Rodriguez Cabello

M2 Luisa Gonzalez Martin

Regenerative Medicine Center of Barcelona

Juan C. Izpistia Belmonte (CMRB)

a) Regenerative medicine: Tissue engineering and Cell therapy:

Research in regenerative medicine has been identified by CIBER BBN as one of
its strategic lines due to how important it is as a potent therapeutic alternative
for degenerative diseases caused by specific cell death or malfunction, affecting a
large number of people. Currently there are no effective treatments. These diseases
include very common diseases such as diabetes, Parkinson’s,

Alzheimer’s, leukemia and heart diseases, and as regards trauma the group also
seeks to approach topics such as wound regeneration, ocular regeneration and bone
and cartilage regeneration.

Regenerative medicine could be defined as an up and coming area that seeks to
maintain, improve or restore cell, tissue and body function, by means of applying
methods primarily related to tissue engineering and cell therapy.

This discipline is considered the only area having the capacity to radically change the
way some diseases will be handled in the future. However, this therapeutic modality
is in the very early stages of development, and enormous efforts must be made
to obtain real and consolidated progress. In this sense, tissue engineering is the
most advanced and promising therapeutic option in this area. It has received a very
positive influence from important technological advances such as the development
of new cell culture techniques and the design of resorbable biopolymers.

The purpose of regeneration is based on being able to control and guide cell
response in the desired direction. Accordingly, any strategy chosen for that purpose
through tissue engineering, cell therapy or use of smart biomaterials, will require
not only knowing but also controlling mechanisms of cellular communication with
the environment. Cells read the messages they receive through biophysical and
biochemical signals or stimuli of the environment triggering a series of intracellular
signals modifying cell behaviour in response to said signals.

Now cells will write their own messages in extracellular space either through
extracellular matrix biosynthesis and/or by remodelling the one already existing.
This means a two-way communication of the extracellular matrix and the
microenvironment of the cell. True regeneration engineering would require knowing
and controlling all this traffic of information, signals and stimuli which is what
controls cell behaviour.

However, if all the elements participating in the regeneration process are analyzed,
it can be seen that there are a number of such elements and they are all relevant:
a) interstitial nutrients, electrolyte and molecules; b) cell transport and cellular
mobility; c) the design of the synthetic biomaterial participating in the process
(degradation, mechanical properties, etc.); d) the metabolic microenvironment; e)
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cell-material interactions which will be the basis of the surface properties of the
material and of the adhesion of biological entities such as proteins, f) the biophysical
microenvironment and biophysical and biochemical stimuli (the extracellular matrix
and chemical and physical stimuli play a key role in this process); g) cell adhesion,
proliferation and differentiation; h) the study of angiogenesis as a fundamental aspect
in in vivo regeneration of any tissue; and finally i) the immune and inflammatory
reaction. Controlling the inflammatory reaction is key for assuring both healing and
regeneration.

Associated with this knowledge map to be generated, mathematical modelling of the
different elements and of the process as a whole is also of maximum interest. The
mathematical models can also have analytical or numerical approaches according to
what is being modelled.

In this context, within its strategic line in regenerative medicine CIBER BBN has
defined two priority lines of research, a line of basic research and another line of
applied research. The line relating to cell biophysics and epigenetics will be the
aspect in basic research where knowledge about basic cell processes is expected
to be generated and mid- and long-term results are expected to be obtained. As
regards the aspect of applied research, the line on specific applications of tissue
engineering and implants has been considered for obtaining short-term results that
are oriented on specific clinical problems and therefore more closely linked to the
market and the end user.

Since this is a multidisciplinary area there will be synergies and collaborations with
the other strategic lines of the CIBER BBN, which will be reflected in the proposed
research projects.

b) Endoprotheses and implants:

The global objective of this line is to move forward in a new generation of patient-spe-
cific implants, taking specific patient needs into account during the design stage, with
greater implant integration and a drop in risks of infection and osteolysis. It also seeks
to have greater control over their behaviour and over the progress after implantation.

Customized implants with better integration and control properties will allow obtaining
higher success rates, reducing the need for re-intervention. This aims to reduce health
costs and increase the patient’s quality of life.

The type of products and implants to be obtained are:

e Implants for Orthopaedic Surgery and Trauma (COT) (joint prostheses, os-
teosynthesis, external fixing, fixing systems for rachis, etc.), surgical instruments.

® Bone replacements (scaffolds).

e Dental implants.

e Ophthalmological implants.

e Cardiovascular implants: improved coronary stents.

e Neural implants.

e Soft tissue implants.

e Auditory implants (hearing aids, cochlear and ossicular implants).

e Single-use products: abdominal mesh, diagnosis material, probes, catheters, su-
tures,... with antibiotic and/or antithrombotic properties.

o Active implants.
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Priority lines of action covering both basic and applied research aspects have been
determined in the implant area. This dual perspective of CIBER-BBN's research ac-
tivity establishes that mid- and long-term results will be obtained in basic research.
In turn, objectives that are more akin to clinical application and to the market will
be handled within the priority lines of applied research. The line of implants has a
distinguished transverse character and is end product-oriented. Therefore, most
priority lines will be lines of applied research.

A total of ten intramural projects were conducted in the Biomaterials Programme

in 2012-2013:

BIOSCAFF-EYE

ES-CELL-

THERAPY

BIOPROTERIAL

ABDOMESH

BIOGELANGIO

NACRE

SCAFFTIDE 3D

MICROREN

Bio-engineered cell in ocular surface reconstruction for
corneal blindness: from basic research to clinical trials.

Coordinating PI: Margarita Calonge / Participating PIs: J. A. Planell, J.
Samitier, J. C. Rodriguez Cabello, I. Obieta, J. L. Pedraz.

New therapeutic strategy as a vehicle for localized
release in the treatment of brain tumours.

Coordinating PI: Jerénimo Blanco / Participating PIs: C. Arus, J.
Becerra, JA. Planell, external clinical groups.

Biological activity of matrix protein at the cell-material
interface.

Coordinating PI: Manuel Monledn / Participating PIs: M. L. Gonzdlez,
J. A. Planell, N. Vilaboa, JC Rodriguez Cabello, F. Albericio.

Development and validation of a new prosthetic implant
concept for the repair of abdominal wall defects.
Coordinating PI: Juan Manuel Belldn / Participating PIs: J. Aguild,

M. Doblaré, J. L. Peris, E. Hurtos (external group, ASCAMM), Grober
(external group, enterprise).

Extracellular matrices for angiogenic activation and
anti-inflammatory activity in regenerative medicine.

Coordinating PI: Julio San Roman / Participating PIs: M. Monledn, J.
C. Rodriguez, J. M. Belldn, N. Vilaboa, M. L. Gonzalez.

New approaches for cartilage regeneration.

Coordinating PI: Cristina Ruiz / Participating PIs: J. San Roman, J. A,
Planell, M. Doblaré, M. Monleén, I. Obieta, J. Becerra, J. L. Peris, B.
Celda.

Three-dimensional scaffolds and functionalized implants
for regenerative medicine.

Coordinating PI: Marfa Vallet Regi / Participating PIs: J. A. Planell, J.
C. Rodriguez, JM. Bellon.

Microfluidic devices to support renal tissue to
complement haemodiafiltration and to administer
regenerative therapies.

Coordinating PI: Manuel Doblaré / Participating PIs: J. Aguild, JL.
Pedraz, J. Santamaria, external clinical groups.
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REWOUND

TELTIS

Elastin-type recombinant polymers with applications in
wound healing.

Coordinating PI: JA. Planell / Participating PIs: M. Bellén, J. Blanco,
M. Doblaré, JC. Rodriguez, A. Raya (IBEC, external group).

Titanium-based tissue (bone tissue) engineering
product for orthopaedic surgery.

Coordinating PI: J. Becerra / Participating Pls: J. Blanco, M. Doblaré,
ML. Gonzalez, 1. Obieta, JL. Peris, JA. Planell, N. Vilaboa, A. Raya
(IBEC, external group), external clinical groups.
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P3. Nanomedicine

. Coordinator: Maria Pilar Marco. Nanobiotechnology Group for Diagnostics of the
Coord |_nator Advanced Chemistry Institute of Catalonia of the CSIC (AMRG-IQAC)
and assigned

groups  The groups belonging to the programme in 2013 were:

NANOMEDICINE GROUPS

Nanostructured Films and Particles Group of the
Jesls Santamaria Nanoscience Institute of Aragon, Universidad de
Zaragoza (NFP-INA)

Nanobiotechnology research group of the
Antonio Villaverde Biotechnology and Biomedicine Institute,
Universidad Auténoma de Barcelona (NBT-UAB)

Nucleic Acid Chemistry Group of the Institute for

Ramon Eritja Advanced Chemistry of Catalufia, CSIC (GQNA-
CSIC)
Molecular Nanoscience and Organic Materials
Jaume Veciana Group of the Materials Science Institute of

Barcelona, CSIC (NANOMOL-CSIC)

Drug delivery and targeting Group, Hospital
Universitario Vall d’Hebron (GDLF-HUVH )

Small System and Biomolecule Physics Group,
Universidad de Barcelona (BIOSMALL-UB)

Nanomedicine Group, Instituto de Bioingenieria de
Cataluna (NANOMED-IBEC)

Nanoparticle and Peptide Chemical Group,
Fernando Albericio Instituto de Investigacion Biomédica - IRB
Barcelona

Nanomembrane Group, Universidad de Barcelona
(NANOMEMB-UB)

Nanobiosensors and Bioanalytical Applications,
Laura M. Lechuga Centro de Investigacion en Nanociencia y
Nanotecnologia del CSIC ((CIN2)CSIC-ICN)

Glyconanotechnology Laboratory, Biofunctional

Soledad Penadés Nanomaterials Unit, CIC-Biomagune (LNB-
CICBIOMAGUNE)

Simo Schwartz
Félix Ritort

Josep Samitier

Fausto Sanz
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Dendrimer Group for Biomedical Applications,
Rafael Gomez Ramirez Universidad de Alcala
(GDAB-UAH)

Micro and Nano technologies, Biomaterials and
Cells Research Group (NANOBIOCEL)

Oncogenesis and Antitumor Group of the Research
Ramon Mangues Bafalluy Institute, Hospital de la Santa Cruz y San Pablo
(GOA-HSCSP)

Molecular immunobiology laboratory,
M2 Angeles Mufioz Fernandez  Hospital General Universitario Gregorio Marafion
(LIBM-HGUGM)

Colloidal and Interfacial Chemistry Group of the
Concepcion Solans Marsa Advanced Chemistry Institute of Catalufia, CSIC
(QCI-CSIC)

Applied Molecular Chemistry Group, Centro de
Reconocimiento Molecular y Desarrollo Tecnoldgico
de la Universidad Politécnica de Valencia (IQMA-
IDM-UPV)

José Luis Pedraz Muioz

Ramon Martinez Manez

a) Molecular diagnosis and biosensors:

This line covers new diagnosis approaches and strategies based on the latest advan-
cements in micro(nano)technology and biotechnology. The knowledge obtained in
these areas and the possibility of combining both sciences foretell the emergence of
a new generation of tools for more precise, flexible and effective diagnoses. It also
has enormous potential for detecting a wider range of more robust and sensitive
biomarkers. The physical properties of materials, nanostructured surfaces and na-
noparticles are the basis for constructing biofunctional hybrid materials as the result
of the combination of organic (biomolecules) and inorganic elements, which can be
described as a clear advancement in biosensors based on novel nanobiotechnological
approaches.

This line gives priority to projects aimed at solving clinical problems where the appli-
cation of systems based on biosensors and specific biomarker detectors provides a
feasible solution and a clear advantage in diagnosis. Priority will preferably be given
to the development of technologies in the context of relevant clinical needs.

This includes both the use of biomarkers for tracking the progression of a certain
disease, and the recognition of targets for specific therapies. Techniques based on
spectroscopic NMR, specific antibodies, etc., will be a preferred object in this line,
as will be the use of highly specific and even multiplexed nanobiosensors. The use
of these techniques will allow diagnoses with a stronger biological basis and more
reliable results, which translates into greater precision in diagnosing different patho-
logies.

The general objective of this strategic line is to provide new diagnosis tools to im-
prove and protect public health based on novel micro(nano)biotechnological ap-
proaches. In the long-term, research in this line seeks to overcome challenges that
current diagnosis methods have not been able to overcome and to provide alterna-
tive in those areas where current technology limitations compromise the health of
individuals and the quality of life of the society as a whole.
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b) Therapeutic nanoconjugates and drug delivery systems:

This line will concentrate on the development of new pharmacological therapies
based on the intelligent design of guided nanoconjugates. It contemplates both
the development of pharmacological delivery systems optimized to traverse the
blood-brain barrier and the delivery especially of enzymes, proteins or gene inhi-
bition strategies by means of siRNA. Priority will be given to obtaining therapeutic
nanoconjugates in prevalent clinical areas and in rare diseases.

The pharmacological reformulation of drugs already existing in clinical practice
will not be a priority, nor will technological development not associated with a
relevant clinical need. The line must assure that toxicological and therapeutic
activity data is obtained in all the newly designed nanoconjugates. The basic ob-
jective is to obtain suitable proofs of concept.

The development of therapeutic nanoconjugates and of localized and controlled
delivery systems for these nanoconjugates will allow guiding the treatment to the
area of action, in the attempt to achieve perfect control of the therapy, thereby
preventing the action of the drug or therapeutic particle, in areas that may entail
a potential risk for the patient.

The groups is focusing on applied research with a translational research approach
aimed at the therapeutic application of delivery systems for drugs and nanopar-
ticles that have therapeutic activity, or as diagnosis agents, or agents for inter-
nalizing/distributing drugs. This approach also aims to apply active molecules
or nanoconjugates in scaffolds or other mechanisms for specific applications in
tissue engineering and implants.

In addition, the group is investigating the development of therapeutically active
molecules, the development of nanoconjugates, compression of active devices
and their internalization in tissue and integration in the organism.

A total of 21 intramural projects have been conducted in the Nanomedicine Pro-
gramme in 2012-2013:

Use of non-invasive techniques for controlling
NANOXEN nervous functions in animal models.

Coordinating PI: Fausto Sanz / Participating PIs: R. Eritja, JC.
Izpista, external clinical groups.

Nano-engineering inclusion bodies as new

NAINBO biomaterials for cell proliferation.

Coordinating PI: Jaume Veciana. / Participating PIs: A. Villaverde,
N. Vilaboa.

Development of nanoparticles as vehicles for the
NANOCOMETS | treatment of metastatic colorectal cancer.
Coordinating PI: Ramon Mangues / Participating PIs: J. Pavia, A.
Villaverde, R. Martinez, F. Albericio, S. Schwartz.

Targeted thearpy to improve the treatment of
NANOSTEMNESS advanced breast cancer.

Coordinating PI: Sim6 Schwartz. / Participating PIs: J. Veciana, A.
Villaverde, external groups.
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OLIGOCODES

GLYCO-HIV

NANOMEDIAG

NANOHYPER-
THERMIA

CELL-NANO-
THYROID

NANORETINA

BIOGATES

LIVERPOC

METALOTRIGGER

NADD

NANOBICIDE

NANOFABRY

NANOPHOR

Development of a universal multiplexed diagnostic
platform based on encoded oligonucleotide
nanoparticles and DNA sensor devices.

Coordinating PI: Pilar Marco. / Participating PIs: F. Albericio, R.
Eritja, J. Samitier, I. Obieta, external clinical groups.

Nanoparticles as new tools to fight HIV transmission.

Coordinating PI: Soledad Penadés. / Participating PIs: F. Albericio,
external groups.

Nanobioanalytical platforms to improve medical diagnosis
of infections caused by pathogenic microorganisms.

Coordinating PI: Josep Samitier. / Participating PIs: P. Marco, M. L.
Gonzélez.

Development of new nanoparticles and protocols for
enhanced hyperthermia.

Coordinating PI: Francisco del Pozo. / Participating PIs: E.
Fernandez, S. Penadés, J. Santamaria, N. Vilaboa, R. Martinez. F.
Palacio (external group, CSIC).

New orthotopic/ectopic nude mice model of human thyroid
undifferentiated/anaplastic carcinoma: useful tool for new
cell therapies, drug testing and validation in humans.

Coordinating PI: Alberto de Leiva. / Participating PIs: S. Schwartz,
J. L. Pedraz, R. Mangues, J. Blanco.

Nanoscaffolds for relocating a detached retina.

Coordinating PI: Francisco del Pozo. / Participating PIs: J. Aguild,
J. Veciana, external clinical groups.

New nanoparticles with molecular gates for diagnosis and
drug delivery.

Coordinating PI: Ramon Martinez. / Participating PIs: R. Eritja, P.
Marco, S. Penadés, JL. Peris, S. Schwartz, M. Vallet.

Advanced diagnostic tool for the early identification of renal
failure.

Coordinating PI: Laura Lechuga. / Participating PIs: P. Marco, M.
Doblaré, external clinical group.

Development and biological evaluation of multifunctional
carriers sensitive to metalloproteinase for combined
therapy for advanced colorectal cancer.

Coordinating PI: Simd Schwartz. / Participating PIs: F. Albericio.

Nucleic acid derivatives as potential drugs.

Coordinating PI: Ramoén Eritja. / Participating PIs: R. Gomez, C.
Solans, MA. Mufioz, JL Pedraz, F. Albericio.

New nano approaches for microbicidal HIV drugs.

Coordinating PI: Rafael Gémez. / Participating PIs: R. Gémez, C.
Solans, MA. Mufioz, E. Fernandez.

Development of nanomedicines for enzyme replacement
therapies in Fabry's disease.

Coordinating PI: Simd Schwartz. / Participating PIs: F. Albericio, F.
Sanz, J. Veciana, A. Villaverde, R. Mangues.

Development of electrophoretic and photonic techniques for
identifying and monitoring pathogenic microbes.
Coordinating PI: F. del Pozo. / Participating PIs: J. Aquild, L. Roa,
external groups.
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Customisation of the nano-architecture and function in
protein-only artificial viruses.

Coordinating PI: Antoni Villaverde. / Participating PIs: R. Mangues,
J. Veciana, S. Schwartz, R. Eritja.

Nanocarriers for anti-apoptotic drug transport through the
blood-brain barrier.

Coordinating PI: Contxita Solans. / Participating PIs: R. Eritja, F.
Sanz,R. Gomez, external clinical group.

Nanocarriers for anti-apoptotic drug transport through the
blood-brain barrier.

Coordinating PI: Félix Ritort. / Participating PIs: R. Eritja, F.
Albericio, C. Solans, S. Schwartz.

Resolving the mechanisms of action of anticancer peptides:
cell assays and characterization.

Coordinating PI: Jests Santamaria. / Participating PIs: N. Vilaboa.
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The following table describes the relationship between priority areas of research with

the six strategic lines:

PRIORITY AREAS

Applied Research

Basic Research
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Equipment Platform

One of the global objectives of CIBER-BBN is to share resources and infrastructures
between groups.

CIBER-BBN platforms are clusters of technical-scientific equipment with a specific
functionality, intended for offering high-level technological resources to CIBER-BBN
research groups and external groups, under the established conditions.

HIGH-PERFORMANCE COMPUTING PLATFORM

Units

General Objective

Purpose and
functionality

High-performance computing, massive storage and software unit for biomedical ap-
plications.

To provide support technical and advising for projects, especially those related to the
line of Multimodal diagnostics, allowing remote access to all users.

This platform provides service by means of remote access to run numerical model
simulations requiring high-powered calculation: mesh processing, image segment-
ing, recording data and images or model simulation, finite elements simulation, 3D
modelling.

PLATFORM OF PRODUCTION OF BIOMOLECULES
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e Protein production
e Antibody production
e Peptide synthesis

To advise and provide a sufficient amount of biological molecules to correctly carry out
intramural projects, provide external value-added services without creating a conflict
with the existing business network, to keep its activity outside the research activity of
the coordinating group.



Purpose and
functionality

Units

General Objective

Purpose and
functionality

www.ciber-bbn.es

This platform provides biological molecules which are currently peptide and pro-
tein in nature and necessary for carrying projects relating to the strategic lines
of Devices, Implants, Regenerative Medicine, and especially Nanoconjugates and
Biosensors. They offer services for the customized design and production of these
elements for:

e Functionalizing nanosystems
e Functionalizing implants and prostheses
e Providing essential elements in regenerative and angiogenic processes

e Functionalizing surfaces

PLATFORM OF PRODUCTION OF BIOMATERIALS AND
NANOPARTICLES

e Biodeposition and biodetection

e Rapid prototyping

e Molecular biomaterial processing and nanostructuring
e Nanolithography / E-beam

e Micro/naoelectronics

e Nanoparticle synthesis

e Drug formulation (new incorporation)

To advise and provide materials for correctly carrying out projects requiring them,
keeping activity outside the research activity of the coordinating group and provi-
de external high value-added services, taking advantage of the experience of the
groups to provide solutions to technological problem solving.

This platform provides both 2D and 3D materials and constructions that provide
support to projects primarily comprised in the Bioengineering Programme, spe-
cifically in the lines of Implants and Regenerative Medicine, and in the line of
Nanomedicine, especially in Nanoconjugates. It provides services for:

e Functionalizing devices and biosensors by means of solution dispensing.

e Surface treatments to favour integration; coating implants and prostheses
with bioactive factors.

e Creating 3D matrices with materials such as polymers, ceramics and compo-
sites; preparing scaffolds or prototypes for testing; or even functionalizing by
adding stem cells.

e Production and characterization of pure nanometric-sized drug substances,
vesicular systems, nanosuspensions or compounds formed by a biocompatible
polymer and a drug substance.

e Synthesis of particles and functionalized surfaces.

e Pilot-scale preparation and characterization of molecular materials with a con-
trolled micro-nano- and supramolecular structure with different functionalities.
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e Stamping dies repeatedly from various composites to study the behaviours of
cells or other elements given these situations; implant integration assays; proto-
typing and manufacturing micro/nano arrays of electrodes for implants.

e Growth of materials on surfaces improving the bio-electronic interface in recor-
ding biomonitoring signals

e Producing micro-/nano-structures present in microelectronic devices and surface
characterization

TISSUE, BIOMATERIAL AND SURFACE

CHARACTERIZATION PLATFORM

Units

General Objective

Purpose and
functionality

Units

CIBER-BBN / ANNUAL REPORT 2013
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e Nanostructured liquid characterization

e Tissue characterization

* Magnetic nanoparticle characterization, guiding and locating
e Surface calorimetry and characterization

e Confocal microscopy

* Nanotoxicology

To provide characterization services for materials, biological tissues and nanosystems
developed in intramural projects and within CIBER-BBN groups.

This platform provides characterization support for the materials obtained in the Mate-
rial Production Platform, among others. Its functions are:

e Characterization of the functional behaviour of 2D and 3D constructions as tissue
scaffolds from the mechanical, structural and microstructural point of view.

e Morphological and mechanical-structural characterization of biological tissues

e Characterization of the surface composition and structure of materials and biolo-
gical solutions (containing bioactive factors or cells).

e Real time in vitro and ex vivo study of cell and tissue behaviour, respectively, in
response to the potential therapeutic agents identified, as well as to identify and
locate the targets of said agents

e Characterization of intermolecular interactions, material functionalization quality
control

e Conducting the in vitro and in vivo toxicological studies necessary for assuring
that the new materials are innocuous.

|| somaGINGRLaTRORM

e In vivo experiments
e NMR: Biomedical applications I
e NMR: Biomedical applications II



General Objective

Purpose and
functionality

Collaboration
with other
platforms
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To provide support to the preclinical development of research projects for identi-
fying new therapeutic compounds by means of validation studies of new therapeutic
targets and/or nanotherapies by means of optical imaging and NMR technologies,
in addition to collaborating with hospitals and other centres of the National Health
System and with pharmaceutical companies in diagnostic research activities.

The functions of this platform include:

e Analysing the phagocitic behaviour and interactions of cells in response to
therapeutic magnetic nanoparticulate agents; establishing possible infections
due to magnetotactic bacteria.

e Spectroscopies for in vivo applications; applications in fluids, tissues, and
biomaterials

e Validating, viewing, following up on and quantifying quantification, in vivo
and in time real, the therapeutic factors used, as well as analysing treatment-
induced tissue regeneration

e Validating new therapeutic targets using optical imaging and NMR technolo-
gies

* Viewing, following up on and quantifying cellular and genetic activities relating
to pathologies in a living organism in time real.

e Equipments in Instituto Universitario de Nanociencia de Aragon (INA) ...
e Minimally Invasive Surgery Centre Jesus Uson
e Image Unit in CIC biomaGUNE

In 2013, the units were internally evaluated intended for giving an economic in-
centive to units with the highest scores. The new internal evaluation protocol was
consolidated and started up in 2013.

One year later, the search for external funding was a priority in 2013 from both pu-
blic and private sources. The Programme was presented in international organisms
and partnering events, and in national enterprises, private research foundations
and public research organisms. Promotional material was distributed at different
visits to companies, research centres and industrial associations. This material was
also distributed through participation in the Spanish Technology Platform MATER-
PLAT and the Spanish Biotechnology Platform, the European BioRegions Council
(CEBR) and the recently created European project, IN2LifeSciences (IN2LS), which
promotes new relations between small- and mid-sized enterprises, on one hand,
and research organisms on the other. Participation in international infrastructures
such as Eurobioimaging was also promoted.

The following events were attended:

e II Horizon Conference 2020 II Horizon Health Forum 2020 (Madrid).
e H2020 Conference Framework Programme Nov, Madrid.
e BioEurope Spring, March, Barcelona
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e Nanomedicine Platform Conference. March
e CDTI H200 course, in El Escorial, October

The process for becoming an ICTS (Singular Scientific and Technical Infrastructure) be-
came considerably dynamic. Contact with a complementary institution, the Jesus Usdn
Centre for Minimally Invasive Surgery (CCMIJU) was consolidated to create alliances
that allow more competitive candidates to strengthen the ICTS application, under a
single institution. Recognition of the programme as ICTS was requested by MINECO in
2013.

Information about the programme on the web has been updated permanently such
that more recent information about services and conditions are available for internal,
external and company research groups.

Collaborations initiated with companies were tracked. Some examples are the PHYTECH
project, in which two Spanish enterprises and one unit (Surface and Calorimetry Cha-
racterization) are involved in the framework of the INNPACTO Programme, and the Eu-
ropean project BERENICE (nanoformulation of benznidazol and triazol to fight Chagas
disease), involving 2 units (molecular biomaterial processing and nanostructuring unit
and the drug formulation unit), among others.

The new strategic action launched in 2011 to improve equipment platforms to develop
collaboration projects with enterprises and with the participation of one or more units
of the Programme continued in 2013.

In an attempt to promote collaborations with companies, making our services more
appealing, the line for supporting certification according to the ISO 9001 standard of
the units that are interested continued. The certification process for two units (Protein
Production Platform and In vivo Experiments Unit) continued in 2013.

Participation in some European initiatives was maintained. Some examples are:

e ETP Nanofutures. http://www.nanofutures.eu

e European Institute for Biomedical Imaging Research (EIBIR).
http://www.eibir.org

e Council of European Bioregions (CEBR). http://www.cebr.net
e Project SM BIOPOWER. http://www.smbiopower.eu/


http://www.nanofutures.eu
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www.ciber-bbn.es

Industrial Transfer and Translational Research

Patents and
transfer results

In 2013, the patent entitled Device and method for encapsulating microfluidic sys-
tems (P201231532) was licensed to the Spanish enterprise EBERS Medical Tech-
nology SL.

A notary’s record was requested for the IT application called FOCUSDET computer
programme for locating the epileptogenic source in pharmacoresistant epilepsy.

Four patents Spanish, nine international PCT patents and one international applica-
tion in national phases were filed.

Spanish patent applications:

* Hidrogeles de fibrina con nano particulas plasmonicas (Fibrin hydrogels with plas-
mon nanoparticles). P201330894 (14/06/2013).

— Haptenos y conjugados derivados de piocianina, anticuerpos de los mismos, y mé-
todo inmunoquimico para la deteccion de infecciones provocadas por pseudomonas
aeruginosa (Haptens and conjugates derived from pyocyanin, antibodies thereof
and immunochemical method for detecting infections caused by pseudomonas
aeruginosa). P201330312 (05/03/2013).

— Método de activacion quimica superficial de un soporte sélido en base silicio me-
diante anclaje covalente directo de al menos una biomolécula de acidos nucleicos
(Method for chemical surface activation of a solid silicon-based support by means of
direct covalent anchoring of at least one biomolecule of nucleic acids). P201331587
(30/10/2013).

— Sensor Inteligente de bioimpedancia para aplicaciones biomédicas (Smart bioimpe-
dance sensor for biomedical applications). P201301062 (04/11/2013).

International PCT patent applications, corresponding to first patent appli-
cations (Spanish or European) that completed their year of priority:

e Rgd biomimetic peptide with affinity domain for type-i collagen and the uses
thereof as osteogenic factor. PCT/ES2013/000007, filing date: 01/04/2013.

e Amphiphilic copolymers carrying alpha-tocopherol. PCT/ES2013/070287, fil-
ing date: 05/07/2013.

e Cell culture device and method associated with said device. PCT/
ES2013/000141, filing date: 06/12/2013.
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e functionalized liposomes useful for the delivery of bioactive compounds. PCT/
EP2013/063646, filing date: 06/28/2013.

e Release of substances into senescent cells. PCT/ES2013/070581, filing date:
08/06/2013.

e Antibodies for the detection and quantification of anticoagulant agents. PCT/
ES2013/070816, filing date: 11/26/2013.

e Cell culture chamber on biomaterials. PCT/ES2013/070819, filing date:
11/26/2013.

e Modified polyarlyetherketone polymer (PAEK) and method for obtaining it. PCT/
ES2013/070928, filing date: 12/26/2013,

e 1,4 5-trisubstituted 1,2,3-triazole mimetic of RGD and/or OGP10-14, process to
obtain it and uses thereof. PCT/ES2013/070927, filing date: 12/26/2013.

International Applications in National / Regional Phases:

e Methods and reagents for efficient and targeted delivery of therapeutic molecules
to CXCR4 cells.

e Applications filed in 7 countries/regions: Europe (EP12704711.6; 13/08/2013),
USA (13/979560, 12/07/2013), Japan (2013-548853, 12/07/2013,), China
(201280011605.X; 12/07/2013), Australia (2012206533; 9/07/2013), Israel
(227442; 11/07/2013) and India (2225/KOLNP/2013; 10/07/2013)

CIBER-BBN-Industry Forums and Clinical Forums

Two CIBER-BBN-Industry Forums have been organized to promote collaboration bet-
ween research groups and industry. The forums facilitate identification of affinities
and common interests by means of describing the working subjects and technologies
that the participants use in the morning of the forum conference, as well as during
bilateral conversations taking place in the afternoon.

Two CIBER-Industry Forums were held in 2013:

e "Bone Therapies” (Madrid, 05/30/2013), organized in collaboration with FENIN.
21 companies 14 CIBER-BBN groups, 4 external research groups and institutions
such as CDTI, OEPM and MSSSI participated. 108 bilateral interviews were held.

e “"Biomedical Monitoring Systems” (Madrid, 10/3/2013), organized with the co-
llaboration of FENIN. 36 companies (2 international), 15 groups CIBER-BBN, 12
external research centres (including the Fraunhofer Institute) and institutions
such as MSSSI participated in this international forum. 140 bilateral interviews
were held.

Furthermore, research services offered by our equipment platforms were presented
in these forums.

Like the preceding year, meetings or forums aimed at bringing CIBER-BBN investiga-
tors to the clinical environment have been organized in 2013 as well. These forums
were:
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e “"CIBER BBN - OFTARED Clinical Forum in Ophthalmology” (Instituto de Salud
Carlos III, Madrid, 06/27/2013), organized together with OFTARED (Thematic
Network of Collaborative Research in Ophthalmology). Around 65 people in-
cluding clinics, companies, investigators and scientific managers participated.

e "CIBER BBN - RIC Clinical Forum in Cardiology” (Vall d’'Hebron Hospital, Bar-
celona, 12/16/2013) in collaboration with RIC (Thematic Network of Cardio-
vascular Research). Around 115 people including clinics, investigators and
scientific managers attended.

Outlook on technology and Technology Surveillance

A non-disclosure agreements was signed in February with the company B-ABLE to
study the viability of creating a spin-off based on the patent co-owned by CIBER-
BBN “Release of substances into senescent cells (P201231370)", for which confi-
dential information was provided B-ABLE, who informed that it was interested in
the technology up to the creation of a spin off.

Two non-disclosure agreements were signed with companies (for the sake of sim-
plicity, the majority co-owner signs on behalf of CIBER):

e NDA signed with Aseptika (UK) for its interest in the patent Haptenos y conju-
gados derivados de piocianina, anticuerpos de los mismos, y método inmuno-
quimico para la deteccion de infecciones provocadas por pseudomonas aeru-
ginosa, (Haptens and conjugates derived from pyocyanin, antibodies thereof
and immunochemical method for detecting infections caused by pseudomonas
aeruginosa) P201330312.

e NDA signed with Ophtimalia (France) for its interest in the intramural project,
Glauco.

Non-confidential information was sent to 34 companies.

A process was conducted in 2013 to give priority and value to 20 CIBER-BBN te-
chnologies (patents and intramural projects) considering their transfer potential.
This process consisted of three phases: first, analysing the 20 technologies and
selecting five with the highest potential for a more in-depth evaluation, then selec-
ting the technology (the patent “Functionalized liposomes useful for bioactive com-
pound delivery” with the highest transfer potential. A development plan has been
prepared for this patent to make sure it meets significant high-value milestones
allowing it to be licensed to an industrial partner.

Aspects such as the non-covered need for the product/technology, market poten-
tial, current and future competition, technological novelty, intellectual property,
regulatory environment, project viability and capacity to carry it out.

Technological Offer and Conferences

Informative material in the form of brochures, posters, flyers for patents and pro-
jects, etc., containing the latest information concerning our technological offer and
all the units of services grouped as a single infrastructure has been designed.
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CIBER BBN has participated in the following forums and took the opportunity to dis-
seminate its technological offer and to foster relationships that can result in future
collaborations:

e Eurobioimaging Stakeholder Meeting, Vienna, January 21-23, 2013.

e 2nd Informative Conference for the Promotion and Funding of Programmes for
Innovation in Biomedicine in the European Union up to the year 2020. Instituto de
Salud Carlos III, Madrid, February 6, 2013.

e BioEurope Spring, Barcelona, March 11-13, 2013.

e 6th Annual Conference of the Technological Platforms of Biomedical Research:
Innovative Medicinal Products, Nanomedicine, Health technology and Biotechno-
logical Markets, Madrid, March 21-23, 2013.

e Kick off meeting of IN2 Life Sciences, Amsterdam, April 12, 2013.
e The European CLINAM & ETPN Summit, Basel, Switzerland, June 23-26, 2013.
e Medical Imaging Conference, Hannover, Germany, September 2013.

e General Assembly and Annual Event of the European Technological Platform of
Nanomedicine (ETPN), Grenoble, France, October 1-2, 2013.

e 5th Euro Bioimaging Stakeholder Meeting, Heidelberg, Germany, November 25-
26, 2013.

e TERCEL - CIBER BBN Technical Meeting, Madrid, December 13, 2013.

This updated offer is available in technology supply and demand websites such as In-
noget, EEN (European Entreprise Network), SEINNOVA and CIBER-BBN'’s website. The
technological offer is periodically updated.

Contacts with companies and potential shareholders

The company PRAXIS, has shown interest in the liposome patent entitled “Functional-
ized liposomes useful for bioactive compound delivery”, P201231020 (06/19/2012)" and
this results in the presentation of a project to the CIBER-BBN transfer programme (call
for proposal of the year 2013) in which commitment to invest in the project totalling
200,000 euros will be obtained for years 2014 and 2015 in the event of a grant (pending
resolution).

In the year 2012, a technology transfer contract was signed for transferring techno-
logy developed in the BIOSCAFF-EYE intramural project to the company FERRER Interna-
tional. Said project was under development with positive results throughout 2013. Three
CIBER-BBN research groups participate in the project which objective is to develop a new
drug based on advanced therapies for ocular surface reconstruction. By means of this
contract, the company makes a long-term investment to find the pre-clinical and clinical
studies of potential drugs arising from the research.

A licensing contract was signed with the company EBERS MEDICAL TECHNOLOGY
S.L, for the patent entitled “Device and method for encapsulating microfluidic systems”
(application P201231532).

CIBER-BBN is currently in different degree of contact with many enterprises and entities
which are fairly interested either in directly transferring its technologies or carrying out
collaborative projects that will lead to results that can be transferred to the industry.
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More than 500 copies of Service Platforms dossier have been distributed. Information
concerning CIBER-BBN offer has also been disseminated through newsletters and
websites of industrial associations such as ASEBIO and FENIN.

Collaborative projects with clinical entities

A joint initiative between CIBER-BBN and the ECO Foundation (Foundation for Ex-
cellence and Quality in Oncology) was launched to provide assistance in carrying
out collaborative projects between the CIBER-BBN research groups and the clinical
members of ECO. Eight proposals for collaboration were received and six trans-
lational research projects in oncology were funded. The projects presented were
assessed by independent specialists with proven scientific background.

Likewise, a similar initiative with the Biomedical Research Foundation of Cordo-
ba/ Maimonides Institute of Biomedical Research of Cordoba (FIBICO-IMIBIC) is
currently under preparation to create new translational projects in different areas
of interest for the Reina Sofia Hospital of Cordoba. These projects are expected to
start in year 2014.
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Grant for
research
initiation

training

The CIBER-BBN training program seeks to increase the research capabilities of the
staff recruited into the groups by means of improving the professional competence
of the research and technical staff as a factor of change, transforming attitudes,
knowledge and skills depending on the needs that arise while performing their re-
search activity.

The training programme of the CIBER-BBN is based on three actions: grants for research
initiation training, grants for mobility and researcher qualification sub-programme.

The purpose of these “Starter” grant is to cover the transitional period from the end
of studies until the resolution of the call for proposals for public pre-doctoral grants
or other professional itineraries which allow recruiting a recent graduate into the work
force.

In this seventh year of life of the grant for research initiation training, two calls for
proposals were made in January and September. The number of grants increased with
respect to the previous year.

The number of applications is high in each of the calls for proposals due to the interest
these grants raise in the research groups. Fifteen grants were awarded to the candida-
tes with the best academic transcripts and to those proposals which were best suited
to the priority lines of research for CIBER-BBN.

GRANTED | ABANDONED | ACTIVE m
30 11 0 19

2008

2009 5 0 0 5
2010 9 4 0 o)
2011 19 9 0 10
2012 8 2 6 0
2013 15 2 13 5

Grants for training for 2008-2013

Most of the grants are still active and the percentage of grants being declined is still
relatively low.



Starter Grants
for 2008-2013

Grants for
mobility

Other training
actions
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In addition, the trend observed over recent years, except in year 2009, persists. One
third in 2008 up to about half in 2010 and 2011 of the staff awarded with grants aban-
don said grants before the contract ends. In most cases, this is due to the staff being
offered pre-doctoral grants or a contract as research staff.

30
25 | B
20 | B
5.1 O - F .

10 |- ... . NN W .
N1 | A . I <<<<<<<<<<<<<<<< I ............................... -
0 | I || |

2008 2009 2010 2011 2012 2013
. Granted . Abandoned Active Ended

The purpose of this training program is to motivate short stays with other research
groups for training purposes among CIBER-BBN staff.

In 2013, there were two calls for proposals (January and September) and a total of
twenty grants for mobility were offered for staff of CIBER-BBN groups in external groups
from Spain, USA, Germany, the United Kingdom, Canada, France and Switzerland.

Disclosure and support continued for the grant for mobility for research staff between
CIBER-BBN groups, proposals for which are called permanently throughout the year,
and there have only been one such stay under this type of intra-CIBER action. The
group of José Becerra benefited from this grant with stays in the group of Elisabeth
Engel.

In the first half of 2013, CIBER-BBN designed a course in Nanomedicine in colla-
boration with the UNED and the Escuela Nacional de Sanidad but said course was
finally abandones.

In 2013, continuous training management for CIBER-BBN staff through the Tripar-
tita Foundation for the employment training continued.

This training represents a lower financial cost for CIBER-BBN since the costs of the
training actions are deducted through social security bonuses. The CIBER-BBN,
like any other company, has a training credit so that its employees can access the
training offered under this modality.
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Some examples of the courses held in 2013 for CIBER-BBN staff are:

TRAINING ACTIVITIES TRAINER

Projects Management and PMI Certifications Univ. Miguel Hernandez of Elche

Animal and Human Cell Culture Vértice Training

Audits of Public Companies, Entities and

. Fundacion FIASEP
Agencies

Competency-based Management AIBE Training

Courses held for staff 2013

In addition to the actions included in the training plan, the different groups of the con-
sortium carry out extensive training activity for the research staff, with an average of
50 thesis year and more than 100 people in pre-doctoral training.

Qualification Sub-programme

The Qualification Sub-programme implantation and management within the trai-
ning programme of CIBER-BBN continued in 2013 in order to enhance the research
methodologies in line with several groups in the priority lines for the CIBER-BBN esta-
blished in the Master Plan 2010-2013.

It is carried out through the provision of human resources to the groups in order to
enhance the creation of said methodologies, seeking to complement the activity cu-
rrently being developed by the groups for fomenting the possibilities of collaboration
and increasing the competitiveness of the consortium. There is one researcher per
group who belongs to this line of work.

The process comprises the identification of senior researcher profiles, which are already
well-trained or are currently under training in fields complementary to the “know-how”
of the group. Their integration will allow stepping into a multidisciplinary environment.
This circumstance is considered key for obtaining relevant advances in the work areas
of CIBER-BBN, and set the basis to form long- and mid-term competitive groups.
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Dissemination

7th Annual
CIBER-BBN
Conferences:

CIBER-BBN
Newsletter

The 7th Annual CIBER-BBN Conference was held on November 21 and 22, 2013 in
Malaga.

The main objective of the conference was once again to favor the meeting of the
groups, the identification of synergies and shared knowledge between members of
the consortium, and to show the results of the collaborative research conducted in
the framework of intramural projects.

Over 160 people attended the conference, essentially members of the CIBER-BBN
groups, but also from other research institutions and centres.

The day before the conference, a prior meeting with the PIs of the consortium was
held at the same location. They discussed some of the ongoing actions of the CIBER-
BBN, evaluation results, evaluation parameters for future years, budget aspects,
strategic plan content, etc.

Like on previous occasions, the inaugural session of the Conference included the
presence of ISCIII representatives (Lisardo Bosca, as the General Subdirectorate
for the Evaluation and Promotion of Research). Mr. José Angel Narvaez Bueno,
Vice-Chancellor of University Coordination of the Universidad de Malaga, was also
present in the inaugural act. Both accompanied Pablo Laguna, CIBER-BBN Scientific
Director, in inaugurating the event.

Each of the two days of the conference, there was a plenary session conducted by
important investigators from their fields. These two plenary sessions were:

e Polymer conjugates as nanosized medicines. M2 JesUs Vicent, Principe Felipe
Research Centre.

e A Description of the Human Brain Project. Vicente Martin, Polytechnical Uni-
versity of Madrid.

The CIBER-BBN intramural projects were described in parallel sessions (Bioengi-
neering, Biomaterials and Nanomedicine) moderated by the coordinators of the
different programmes.

Five issues of the CIBER-BBN NEWSLETTER were published in 2013, and they
were sent to consortium investigators. The purpose of this dissemination tool is
to improve internal knowledge of the Centre (groups, services, etc.) as well as to
inform enterprises and external institutions about the Centre’s activity.
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The web page has been constantly updated to reflect consortium activity and news on
a timely basis. http://www.ciber-bbn.es

Ten press releases were disseminated in 2013 from CIBER-BBN both in collaboration
with other institutions and independently. Although the data is not complete as there
is no company for following the press, around 200 appearances in the press have been
registered, most of them in specialized media such as Noticias Médicas, Médico Inte-
ractivo, Madri+d, etc.

a) Presence of CIBER-BBN in international scientific technological
forums:

In 2013, CIBER-BBN attended a considerable number of internationally relevant scientific
forums and meetings. Some of the more representative ones are shown below:

e Eurobioimaging Stakeholder Meeting, Vienna, January 21-23, 2013.

e BioEurope Spring, Barcelona, March 11-13, 2013.

e Kick off meeting of IN2 Life Sciences, Amsterdam, April 12, 2013.

e The European CLINAM & ETPN Summit, Basel, Switzerland, June 23-26, 2013.
e Medical Imaging Conference, Hannover, Germany, September 2013.

e General Assembly and Annual Event of the European Technological Platform of
Nanomedicine (ETPN), Grenoble, France, October 1-2, 2013.

e 5th Euro Bioimaging Stakeholder Meeting, Heidelberg, Germany, November 25-
26, 2013.
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b) Other activities:

The Communication Department coordinated other disclosure and dissemination
activities, such as the participation of all CIBER consortiums in Science Week for
the fourth year in a row in Madrid and for the third time in the Science Week of
Catalonia.

Representatives of all the CIBERSs participated in Madrid in the activity MICROPOLIX
Scientific: 9 mini CIBER workshops, intended for students in the last few years of
their undergraduate studies and designed for the purpose of brining science closer
to younger people and calling scientific vocations. Each CIBER held an interactive
mini-workshop giving examples and explaining the research conducted in their cen-
tre. Specifically, CIBER-BBN focused its description on regenerative medicine and
the design and generation of artificial tissues.

In turn, a round table was organized in CEK in Barcelona in which investigators
from all CIBERs explained how to transfer their biomedical knowledge from the
laboratory to clinical practice. CIBER-BBN's intervention was entitled “Systems for
helping clinical decisions in the diagnosis of human brain tumors”.
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Following the process for protecting inventions, abstracts were prepared with non-
confidential information of these patent applications, updating the technological offer
of the CIBER-BBN:

e DELIVERY OF SUBSTANCES TO SENESCENT CELLS
Spanish Patent Application P201231370
International Patent Application PCT/ ES2013/070581

This invention refers to nanodevices for controlled and specific delivery of substances
(drugs, bio-actives, markers, cosmetics) to senescent cells. The nanodevice compris-
es a carrier enclosing the cargo and allowing its liberation when targeted cells are
reached, by means of the interaction with senescence-associated beta-galactosidase
(SA-B-Gal). Therefore, it is useful for senescence studies, prevention and treatment
of senescent-associated diseases. Besides others where B-Gal is specifically present
or increased. The invention also comprises preparation procedures and uses of the
nanodevice. The invention belongs to the pharmaceutical and cosmetic fields.

¢ FUNCTIONALIZED LIPOSOMES USEFUL FOR THE DELIVERY OF BIOACTIVE
COMPOUNDS

International Patent Application PCT/EP2013/063646

The present invention is related to a new kind of functionalized liposome, for the selec-
tive delivery of active agents. This liposome carries a conjugate, by means of function-
alizing the sterol present in its lipid bi-layer with a polymer, linked by a no-carbamate
bond (differing from the state of the art). Besides, the polymer is also functionalized
with a guiding ligand. This conjugate improves the physical-chemical properties of its
carrying vesicles, making these more stable and homogeneous. A procedure for their
preparation, a pharmaceutical composition containing these liposomes, and their thera-
peutic use are described as well.

e AMPHIPHILIC COPOLYMERS WITH ANTITUMORAL PROPERTIES
Spanish Patent Application P201230679
International Patent Application PCT/ES2013070287

The present invention describes the use of a family of amphiphilic co-polymers that
form micro- or nano-micelles, with intrinsic anti-tumoral activity, and also serving as
vehicles for other anti-tumoral agents.
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e BIOMIMETIC PEPTIDE AND ITS USE AS OSTEOGENIC FACTOR
Spanish Patent ES 2417705 B1
International Patent Application PCT/ES2013/000007

The present invention comprises a peptide with osteogenic capacity, the sequence
of nucleotides codifying for this peptide, as well as a genetic construction contain-
ing said sequence, a vector containing said construction or sequence, and a host
cell containing this vector.

The invention also comprises the use of the peptide, or its pharmaceutical composi-
tions, for bone regeneration or coating of implants and prostheses.

e COMPOUND MATERIAL BY POLYMER AND METALLIC PARTICLES FOR
BIOMEDICAL APPLICATIONS

Spanish Patent ES 2372341 B1

The present invention refers to a material with a polymeric matrix and metallic par-
ticles. It provides a biocompatible and bio-degradable material for the manufacturing
of useful devices for medical applications such as material for bone-synthesis and tis-
sue engineering for the regeneration of bone tissue.

A first aspect of the present invention refers to a material comprising a biodegradable
polymer and metallic particles. A second aspect of the present invention refers to a
procedure for obtaining the biomaterial. A third aspect of the present invention refers
to the use of this biomaterial for the manufacture of an implant or biomedical device
for the repair and regeneration of bone tissue.

e DEVICE AND METHOD FOR INTAKE MONITORING
Spanish Patent ES 2353711 B2

The invention consists in @ method of transparent monitoring of the intake, a moni-
toring device and a method to associate overall weight variations to individual
containers. Transparent monitoring is that where the guest has meals in the most
possible similar way to a situation in the absence of monitoring. This is a historical
challenge for intake monitoring.

The present invention proposes a method and a device for the transparent intake
monitoring. A solution for the transparent monitoring of the intake is achieved be-
cause the method can, at any moment, automatically associate the weight varia-
tion, detected by a sole measurement in a containers bearing surface, to the con-
tainer where it was originated.

The invention also comprises a monitoring device specifically designed for this kind
of measurements and association.

e LIPOPHILIC DERIVATIVES OF NUCLEIC ACIDS
Spanish Patent ES2368300B1

In this invention, new siRNA derivatives are described, which facilitate siRNA cel-
lular administration, and are more stable to nucleases, what makes them more
effective for the inhibition of gene expression. These siRNA duplex can be trans-
fected into human cells, efficiently entering the cells where they triggers the siRNA
mechanism, in a similar way to the unmodified ones, including the specific inhibi-
tion of the gen with the complementary sequence to the siRNA.

Synthesis procedures are described as well. Moreover, another aspect of the inven-
tion is the pharmaceutical compositions containing, at least, an excipient or phar-
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maceutical vehicle. An excipient comprises any inert material used in the preparation
of a form for dosage. A particular kind of excipients is the transfection agents, which
improves the vector properties. The administration of these compounds can be oral,
parenteral, intravenous, intramuscular subcutaneous, intra-duodenal, etc.

o MAGNETIC-LUMINESCENT PARTICLES FOR BIO-MEDICALS APPLICATIONS
Spanish Patent ES 2367959 B1

The authors have developed a system of magnetic-luminescent particles, with a size
inferior to three microns, and the procedure for its preparation. They can present a lu-
minescence of high efficacy in the near infrared spectrum and in the whole visible one,
from 400 to 1500 nm (blue to near IR). The luminescence can last until one week after
the synthesis. The particle surface can be modified by linking molecules or functional
groups, forming a biocompatible coating. In vitro assays have shown that both types
of particle functionalized or not, are not cytotoxic. These studies also shown that these
particles can be efficiently internalized into the cells, through interaction with specific
membrane receptors. The viability rate of the cells, in the presence of these particles,
was 95-98%, after 72 hours in culture. This invention also provides pharmaceutical
formulations including active biological molecules in these particles.

o MESENCHYMAL CELLS AND A COMPOUND MEMBRANE FOR THE
TREATMENT OF OSTEOCHONDRAL LESIONS

Spanish Patent ES2380674 B1

The present invention provides and efficient product for the cellular therapy of articular
cartilage lesions, which is prepared in vitro, and is based in autologous adult mesenchymal
stem cells and a biomaterial with a new fibrillar organization in the shape of a compound
membrane.

Thanks to this product, in the chondro-osteo-articular lesion a regenerative tissue is formed
equal to the adjacent cartilage in the three cartilaginous strata, and equal to the subchondral
bone in the organization of the cells, and in the amount and quality of either the cartilagi-
nous or the bone surrounding matrix. The generated tissue integrates in a permanent way
in the receptor tissue, and, besides, it is functional regarding its response to loads.

The authors of the present invention have demonstrated that this product allows the forma-
tion of cartilage in a natural way, therefore the new tissue is formed de novo, and integrates
in the treated tissue, allowing a stable, long-lasting, and functional regeneration. That is, the
product allows a intra-tissue, rather than a lesion, repair.

Therefore, a first aspect of the present invention refers to a composition comprising mes-
enchymal stem cells and a compound membrane. The term “compound” make reference to
that the membrane presents at least two layers with different structure. A second aspect of
the present invention refers to the use of the pharmaceutical composition to prepare a drug
for the treatment of a cartilage lesion, for the regeneration of the cartilage, for the treatment
of a bone lesion, for the regeneration of the bone, for the treatment of a osteochondral le-
sion, for the treatment of osteoarthritis, for the regeneration of the cartilage. A third aspect
of the present invention refers to an obtaining method for the pharmaceutical composition
of the invention.

e MODIFIED OLIGONUCLEOTIDES AS REGULATORS OF GENE EXPRESSION
Spanish Patent ES2372237B1
In the present invention, new siRNA compounds are described, which are more stable

and efficient in inhibiting gene expression. The synthesis procedures for oligoribo-
nucleotides containing chemical groups are also described.
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The presence of these groups improves the thermodynamic stability of the siRNA
duplex. These duplexes can transfect human cells, and the conjugates efficiently
enter in the RNA mechanism of interference, in a similar way to the unmodified
ones, inducing specific inhibition of the gene with the complementary sequence to
the siRNA. Besides, the modified siRNA have a higher stability to nucleases present
in serum than the unmodified ones. Therefore, those described in this invention can
keep the gene silencing for a longer time than those unmodified. Another aspect is
the pharmaceutical compositions containing these siRNA compounds and, at least,
an excipient or pharmaceutical vehicle, and the use of these compounds or their
pharmaceutical compositions for the preparation of drugs.

The excipients include any inert material used for the preparation of a composition
for pharmaceutical dosage. A particular excipient is the transfection agents that
increase the vector properties of the composition. The preferred administration of
the pharmaceutical compositions of this invention is oral or parenteral.

e NEW DELIVERY SYSTEM OF THERAPEUTICS TO COLORECTAL CANCER CELLS
European Patent Application EP2011382005.4
International Patent Application PCT/EP2012/050513
National phase in Europe, USA, Japon, China, India, Australia, and Israel
A new drug delivery system for the selective treatment of colorectal tumor cells
has been developed. So far, in vivo delivery tests have been successful, showing
specific and receptor mediated cell internalization of payload vehicles in tumor and

metastasis tissues at low doses. Furthermore, carriers have shown high stability
into the animal, without apparent toxicity.

e OCULAR DEVICE
Spanish Patent ES 2370014 B2

International Application PCT/ES2012/070474
US Application number 13/534,583

The present invention describes a device useful for retinal re-attachment and its
post-surgery treatment. It belongs to the micro- and nano-technologies for health
and biomedical applications, particularly to the optimization of ophthalmological
surgery, as well as to patient post-surgery conditions.

The device, provided by this invention, keeps the retinal hole closed and improves
the well-being of patient after surgery. Its components are intra-ocularly injected
and placed in the tear zone closing the retinal holes causing the detachment.

It was tested in rabbits. Results showed a 90% success in the retina re-attachment
after one week. Furthermore, no side effects have been detected.

The high incidence of retinal detachment places this pathology as a priority for
ophthalmologists, particularly the technological challenge of achieving an efficient
system to close the break due to retinal hole.

e OPTIMIZED HISTOLOGICAL METHOD FOR THE PRESERVATION OF
EPITOPES AND CELLULAR ARCHITECTURE OF VERTEBRATE TISSUES

Spanish Patent ES 2363551 B2
This invention develops an optimized new method for the histological and histo-

chemical preservation of tissue. This method is compatible with any staining'method
for histological sections, as well as for immuno-localization and in situ hybridization.

ANNUAL REPORT 2013

(6]
N


http://www.ciber-bbn.es

"'537’ bbn

Cent 0 de Invest gaclén Biomédica en Red
iales y Na

ANNUAL REPORT 2013

ul
l

TECHNOLOGICAL OFFER

The optimization with respect to the present techniques is achieved by the combination
of fixing and inclusion conditions, and the use of the appropriate chemicals and materi-
als for fixation and inclusion, allowing a very high preservation of the morphology and
reactive properties of the tissue. Sections have been processes for immuno-staining and
in situ hybridization, and the results compared with control techniques. The method in
this invention improves most of the present histological methods designed for optical
microscopy, and constitutes a good alternative to classical histological methods.

e PROCEDURE FOR OBTAINING A BIOMATERIAL WITH METALLIC COATING
Spanish Patent ES 2372340 B1

The present invention refers to a procedure for obtaining a biomaterial with biocompat-
ible metallic coating, by means of a metallurgic method. Besides, the present invention
refers to the use of this biomaterial for medical applications.

A first aspect of the present invention refers to a procedure for obtaining the biomate-
rial, the parameters influencing the final properties of the biomaterial and coating. The
parameters are optimized according to the desired final composition and properties of
the material. A second aspect of the present invention refers to the biomaterial itself
obtainable by the procedure of the invention. A third aspect of the present invention
refers to the use of the biomaterial for the manufacture of an implant or biomedical
device, such as dental or orthopaedic implant, knee, shoulder, or elbow prostheses.

e PROCEDURE TO SHAPE THE SURFACE OF CURABLE MATERIALS

Spanish Patent ES 2370690 B2
Lens, optical cavities, and curve mirrors, from millimetric to nanometric size, to be ap-
ply in industries such as optic, photonic, electronic, communication, optoelectronic, etc.

Cell cultures substrates: Substrates topographically modified have shown a better cel-
lular behaviour, improving adhesion, growth or differentiation.

Chemical and biochemical micro-reactors: Confinement systems, from millimetric to
nanometric size, for processes requiring space restrictions, such as crystallization,
chemical or biochemical reactions, biological, cellular or bacterial systems, etc. micro-
chips and micro-arrays, for biology, biochemistry, medicine, biotechnology, etc.

e ANTIBODIES FOR THE DETECTION AND QUANTIFICATION OF
ANTICOAGULANTS

Spanish Patent Application P201231836
International Patent Application PCT/ES2013/070816

The present invention is related to the design of haptens structurally related to oral
coumarin-like anticoagulants, (CAC) in order to be used for the production of specific
antibodies against such substances. Furthermore, to be used for the development of
point-of care (PoC) devices. Particularly, a diagnostic tool has been developed for the
quantification of plasma levels of CAC in treated patients.

e CELL CULTURE DEVICE
Spanish Patent Application P201230911
International Patent Application PCT/ES2013/000141

The present invention refers to an encapsulated device (lab-on-chip) useful to study
cell cultures. It is preferably made of a plastic material where several culture wells are
located. Bottoms of wells are covered with a gelled material, differing from mechani-
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cal properties in each well. The objective of the invention is the production of high
throughput analytical systems capable of studying the cellular response depending
on the gelled substrate rigidity.

e MICRO-CHAMBER DEVICE FOR CELLULAR CULTURE MONITORING BY
NUCLEAR MAGNETIC RESONANCE

Spanish Patent ES2365282B1

The present invention comprises a micro-chamber device for cell culture allowing
longitudinal long-term monitoring of the cellular system by nuclear magnetic reso-
nance (NMR) and other image techniques. Image analysis and metabolic studies
can be performed.

Effect of active agents, such as drugs, nanoparticles or biological factors, can be
assessed. By using it, a better knowledge of physiological and pathological condi-
tions will be acquired, helping for diagnosis and therapy.

e SYSTEM FOR CONTROLLED DELIVERY OF PROTEINS AND
THERAPEUTIC USE

Spanish Patent Application P201031933
International Patent Application PCT/IB2011/055928

The invention refers to a system for transportation and controlled delivery of proteins.

The first aspect of this invention refers to a complex to be used as carrier and con-
trolled delivery systems. Particularly for proteins and targeted to endothelial cell ly-
sosomes. A second aspect of the invention is the manufacturing process of these
complexes in a simple way avoiding the use of both, organic solvent and extreme
conditions, which could damage the protein structure. The third aspect is the use of
these complexes to prepare drug in order to treat diseases, particularly, those due to
enzyme disorders.

This system protects the protein structure against denaturalization in the blood flow
and increases the protein efficacy through a controlled delivery in the specific cellular
compartment.

e CHAMBER DEVICE FOR DYNAMIC CELL CULTURE ON BIOMATERIALS
Spanish Patent Application P201330040

International Patent Application PCT/ES2013070819

This new device is composed by a chamber where 2D or 3D biomaterials can be
immobilized. Cells from different sources can be cultured on these materials using
different flow conditions allowing the manipulation of cell behavior as a function of
physical stimulation, and mimicking the physiological conditions.

The chamber is made of a transparent material allowing the visualization of cultured
cells by microscopic techniques. Furthermore, the chamber is hermetically sealed
thereby keeping controlled conditions.

The present invention has application in the tissue engineering field, as well as for
the characterization of the cell response to a wide range of biocompatible materials.

e HAPTENS, ANTIBODIES, AND METHOD TO DETECT PSEUDOMONAS
AERUGINOSA INFECTIONS

Spanish Patent Application P201330312
International Patent Application PCT/ES2014/070161
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The present invention is related to the design of haptens, structurally related to pyo-
cyanin, a toxin secreted by the Gram negative bacterium Pseudomonas aeruginosa,
and its derivatives. It is also related to the hapten conjugates used for the production
of specific antibodies against such substances. Furthermore, the invention refers to a
method and a kit for the detection and quantification of pyocyanin and its derivatives,
using the mentioned antibodies, to detect infections due to Pseudomonas aeruginosa.

¢ FIBRIN HYDROGELS WITH PLASMONIC NANOPARTICLES
Spanish Patent Application P201330312
International Patent Application PCT/ES2014/070161

The invention relates to a photothermal device comprising plasmonic nanoparticles
embedded in a hydrogel made of fibrin matrix that in addition may entrap thermosen-
sitive effectors. Irradiation of the device with near infrared light of specific wavelength
and energy level increases the temperature of the composite. This photothermal de-
vice can be implanted and then irradiated on demand, providing a reliable source of
heat in biological tissues. Localized photothermia can be used to remotely control the
delivery of therapeutic agents from the device. The invention is useful for the applica-
tion of hyperthermia-based therapies and controlled delivery of therapeutic agents in
biological tissues.

e METHOD FOR DIRECT COVALENT ANCHORING OF NUCLEIC ACIDS TO
SOLID STANDS

Spanish Patent Application P201331587

Development of efficient superficial chemical functionalization for the production of
DNA microarrays on solid stands has become essential for the improvement of DNA
chip technology.

The present invention is related to a method for the superficial chemical activation of a
silicon base solid stand by means of direct covalent anchoring of oligonucleotides, with
no use of crosslinkers or catalysts. To date, chips where oligonucleotides and stand
surface are directly linked without intermediary have not been reported. The product
obtained by this method is the first one.

The invention focuses on the use of click chemistry reactions to both immobilize cova-
lently and spatially locate nucleic acid probes on a silicon base stand. Also it focuses
on the method to modify these probes in order to allow the anchoring.

e INTELLIGENT BIO-IMPEDANCE SENSOR FOR BIOMEDICAL APPLICATIONS
Spanish Patent Application P201301062

It is a portable sensor that measures bio-impedance in a part of the body, an organ, a tissue
or a fluid, allowing continuous monitoring of physiological variables and health condition.

The sensor is in contact with the biological environment to be measured through four
electrodes, in a way that both, injects electrical current inside the biological environment
and measures the tension produced by the said current circulation. It is capable of tak-
ing bio-impedance measurements for multiple frequencies, processing data to obtain both
magnitude and phase of bio-impedance for every frequency, and transmitting the results
wirelessly, according to the whole operation of the (1) sensing, (2) processing data, (3)
wireless communication, (4) timing (5) data storage, and (6) energy subsystems.

This device is useful in the areas of mHealth, eHealth, information and communications
technology, biomedical engineering and medical technology.
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Group Members Lead Researcher
smeeveMeers | Aguilg Llobet, Jordi

Garcia Castano, Andrés
Illa Vila, Xavier

Sola Martinez, Anna Contact:
Soler Rosales, Victor José Centro Nacional de Microelectronica.
Tsapikouni, Theodora Campus Universidad Auténoma de Barcelona.

Phone: (+34) 93 594 77 00 ext. 2459 - E.mail: jordi.aguilo@uab.es
ASSOCIATED MEMBERS

Gabriel Bugufia, Gemma o
Godignon, Philippe Main lines of research

Guimera Brunet, Antén GBIO Research Group: New technologies, devices and systems for biomoni-
Hotter Corripio, Georgina toring.

Palacios Raufast, Luis

Villa Sanz, Rosa The main objective of the GBIO group is the development of technically fea-

sible, economically viable and clinically usable micro-nano-bio systems to

CONTRIBUTORS measure key parameters related to the state or evolution of a living organism
Arza Valdés, Adriana at a given moment.This is achieved through the development of:
Ceron Hurtado, Nathalie Marcela o TECHNOLOGY. The key concern is the development of new technologies
Montero Suarez, Laura that can lead to the development and manufacture of microsensors not
Pérez Ladaga, Albert only technically and economically viable, but also adaptable to the require-
Prats Alfonso, Elisabet ments of specific applications. This means that besides the current tech-
Vinuesa Arroyo, Eugenia nologies based on silicon substrates, also silicon carbide and / or polymeric
Yeste Lozano, José substrates could be also used to fulfill specific needs because of their spe-

cial properties, such as hardness, flexibility or low cost. Alternative surface
treatments should be also developed in order to build new sensors, for im-
proved function or to avoid undesired effects.

e DEVICES. The goal at this level is to develop microsensor devices, multi-
micro sensors, sensing arrays or sensor platforms for measuring physical,
chemical and biological parameters and components such as oxygen, im-
pedance, pH, different type of anions and cations, temperature, or proteins,
for example, using an integrated unique device. The ultimate objective is to
enable easy multiple

e SYSTEMS/APPLICATIONS. The developed technologies and devices will con-
stitute useful tools to be used both on the experimental bench as well as in
medical and clinical applications.
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GBIO group has developed during the last few years an outstanding expertise in
the design and fabrication of Micro-Nano-Bio devices based either on silicon or
biocompatible polymers. Biological signals obtained with these devices are usually
subjected to post-acquisition conditioning and processing with the help of totally
integrated systems.

o AiTuna, A ; Bewustri, E ; Cio, E ; Awvar, P ; GaL, B (GaL, Beatriz)[ 2,3 ] ; BerGanzo, J ;
GaerieL, G ; GuiMERA, A ; Viua, R; FErNANDEZ, LJ; DE LA Pripa, LM. SU-8 based micropro-
bes for simultaneous neural depth recording and drug delivery in the brainLAB CHIP.
2013;13(7):1422-1430.

o Prats-ALFonso E, Asap L, Casai-Pastor N, Gonzalo-Ruiz J, BatpricH E. Iridium oxide pH
sensor for biomedical applications. Case urea-urease in real urine samples.Biosens
Bioelectron. 2013 Jan 15;39(1):163-9.

e Actuna A, Bewustrt E, Cip E, Atvar P, GaL B, Bercanzo J, GaerieL G, GuiMERA A, Viua R, FEr-
NANDEZ LJ, MenenDEz DE LA Pripa L. SU-8 based microprobes for simultaneous neural depth
recording and drug delivery in the brain.Lab on a chip. 2013;13(7): 1422-1430.

e Vifias JL, VentavoL M, BRUNE B, Jung M, Sola A, P1 F et AL.. miRNA let-7e modulates the
Wnt pathway and early nephrogenic markers in mouse embryonic stem cell differen-
tiation.PLoS One. 2013;8(4):e60937.

o GUIMERA A, TLLa X, Traver E, PLata-Corpero M, YesTe J, Herrero C ET AL.. Flexible probe for in
vivo quantification of corneal epithelium permeability through non-invasive tetrapolar
impedance measurements.Biomed Microdevices. 2013 Oct;15(5):849-58.

AT MOLECULAR LEVEL:

¢ Advances in simulation, design and manufacture of microelectrodes to measure car-
diac and ophthalmologic biomarkers.

e Processes for the use of Graphene as a neural interface are optimized. (project re-
quested at H2020 FET-Flagships).

AT TISSUE LEVEL:

o Two clinical trials to validate a Microsystem allowing quantifying corneal permeability
in a non-invasive way have been launched.

AT ORGAN LEVEL:

 The group reported that miRNA let-7-e causes the differentiation of embryonic stem
cells to renal lineage through modulation of GSK 3 Beta and production of beta catenin.
(The work has been awarded with the “Ten best abstracts” award in the “50 th Inter-
national Congress of the European Renal Association, Dialysis and Transplantation”).

e The team with the Hospital Vall d’Hebron has patented a method that predicts the
evolution of lupus nephritis, based on the quantification of gene expression level in
urine neurofilinal gene.

e A Microsystem with Microfluidics has been developed to simulate structures hepatic
(liver on chip) as well as for monitoring in vitro blood-brain barrier (BBB on chip).

SYSTEM-LEVEL:

e Seven pilot observational multicentric studies in collaboration with two other universi-
ties and four hospitals have been launched to measure the stress level and to develop
ad-hoc electronic instrumentation.

¢ As a result of a project in collaboration with CIBERES, a device for oxygen therapy is
under development with the company BVentura SL.

e A “zero power” device for monitoring the abdominal pressure is under development
whilst a “ultra-low-power” technology is used for other parameters. The group is also
working in “energy harvesting” devices to validate their inclusion in biomedical sys-
tems.

The Group has launched four new patents, defended a PhD thesis and initiated seven
other PhD lines.
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Group Members Lead Researcher
smrr MEMBERS | Alhericio Palomera, Fernando

Acosta Crespo, Gerardo Alexis
Farras Torres, Immaculada

Pulido Martinez, Daniel Contact:
Fund. Priv. Instituto de Recerca Biomedica (IRB).

C/ Josep Samitier, 1-5. Barcelona.

ASSOCIATED MEMBERS

Hosta Rigau, Leticia E-mail: albericio@irbbarcelona.org
Pla ngral, D.a.nlel http://www.irbbarcelona.org/index.php/en/research/programmes/chemistry-
Royo Exposito, Miriam and-molecular-pharmacology/combinatorial-chemistry-for-the-discovery-of-
CONTRIBUTORS new-compounds/people/fernando-albericio

Bruno, Paolo

Lopez Ibafiez, Alba Main lines of research
Lorente Criville, Adriana

Mata Chavarria, Alvaro ¢ Design and synthesis of bioactive low molecular weight compounds and peptides.
Melgarejo ’Diaz, Mart’a o Dendrimers based on defined units of olidoethylene glycol (OEG) as multifunctio-
Pérez Rodriguez , Raul nal systems for the creation of new biomaterials with application to drug delivery
Pulido Villamil, Ximena Carolina and tissue engineering (osteogenesis).
_ Savina , Svetla_na o Drugs-polymer conjugates based on polyglutamic (PGA) or OEG dendrimers, as
Sisquella Duran, Francesc Xavier nanomedicines for the advanced colorectal cancer treatment. Study of the ouse
Tejeda Montes, Esther of these platforms on monotherapy and combined therapy .

e Multiple ligands as chemical tools to study various biological processes, for exam-
ple: G protein-coupled receptors (GPCRs) oligomerization.

¢ Design and synthesis of a bicomponent thermoreversible hydrogel platform which
combines the bioactive peptide dendrimer decorated hyaluronic acid with the
thermoresponsive hyaluronic acid for developing scaffolds for tissue engineering
with application to regenerative medicine (bone and cartilague regeneration).

* Development of protein drug delivery systems (PEGylation, peptide functionali-
zed nanovesicles) for substitutive therapy (ie: Fabry disease).

¢ Design and synthesis of gamma peptides with capacity to cross biological ba-
rriers, such as the cytoplasm membrane of eukaryotic cells and parasites (Leish-
mania) and the blood brain barrier (BBB).

o Development of new target peptides for colorectal and triple negative breast
cancer tissues.

¢ Vectorized multicomponent nanoparticles as drug delivery systems and modula-
tors of pharmacokinetic properties.
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o Multimodal imaging agents (SPECT, OI, CT and MRI). Nanoparticles for imaging diag-
nostic applications.

o Surface engineering for controlling cell proliferation on diverse materials.

* Development of solid phase methodology to synthesize biomolecules and other com-
pounds.

* Bionanotechnologies as new strategy to save compounds that failed on clinical or pre-
clinical phases.

o Xavier JusT-BarINGo, PaoLo Bruno, Lars K. OtTesEN, Lierapa M. Cafiepo, FERNANDO ALBERICIO, MERCE-
pes ALvarez. Total Synthesis and Stereochemical Assignment of BaringolinAngew. Chem. Int
Ed. . 2013;52(30):7818 -7821.

o Jupit TuLa-PucHe, Miriam Gongora-BeniTez, Nuria Bavo-Puxan, Anbrés M. FrancescH, Carmen Cue-
vas, Fernanbo ALsericio. Enzyme-Labile Protecting Groups for the Synthesis of Natural Pro-
ducts: Solid-Phase Synthesis of Thiocoraline**Angewandte Chemie International Edition .
2013;52(22):5726 -5730.

o PeLAY-GIMENO MARTA; Garcfa-RaMos YEsicA; JesUs MarTIN MaRia; SPENGLER Jan; MoLINA-GUDARRO JOSE
ManueL; Munt Simon; FrancescH ANDREs M; Cuevas CARMEN; TuLLa-PucHe Jupit; ALBERICIO FERNANDO.
The first total synthesis of the cyclodepsipeptide pipecolidepsin ANature Communications.
2013;4(2352):2352.

e SiMoN-Gracia L, Putibo D, Sevrin CH, Granprits C, Aveericio F, Rovo M. Biocompatible, multi-
functional, and well-defined OEG-based dendritic platforms for biomedical applicationsOr-
ganic & Biomolecular Chemstry. 2013;11(24):4109-4121.

o ANa L. FERNANDEZ-LLAMAZARES, JESUS GARCiA, VANESSA SoTO-CERRATO, RICARDO PEREZ-TOMAS, JAN SPENGLER,
Fernanbo Avsericio. N-Triethylene glycol (N-TEG) as a surrogate for the N-methyl group:
application to Sansalvamide A peptide analogsChemComm. 2013;49(57):6430-6432.

e In 2013, the Peptide and Nanoparticles Chemical Group has published a total of 41 publi-
cations in international journals, some of them are high impact factor publications (Natu-
re Communications, Angewandte Chemie, Chemical Reviews, ACS Nano, Nanomedicine,
among others). Some of these publications described the synthesis of diverse marine-
derived drugs with potent antitumoral properties. These scientific advances were also
reported in diverse media (La Vanguardia, TV3, La Voz de Galicia , Ara). In addition the
Teaching Commission of the Higher Council of the University of Buenos Aires (UBA), in
Argentina, has granted the title of doctor “honoris causa” to Fernando Albericio, IP of the
group, in recognition of his research and teaching activities over the course of his broad
professional career.

e During this year, financial resources have been provided by various national and interna-
tional agencies, that include four national grants, one EC project, a regional valorization
project and a private foundation project. The group has four collaborative projects with
pharmaceutical and biotech companies founded by competitive grants (POLYSFERA, NA-
NOCARDIOCOCO, HUMANFARMA and MARINMAB, INNPACTO-MINECO). The group also
applied and granted other national collaborative project (INNPACTO-MINECO, MarinMab)
that was initiated in 2013. A project from the group focused on the development of per-
sonalized nanomedicine for breast cancer, has been awarded financial support from the
funds raised by the La Maratd de TV3 2012 call, which was dedicated to cancer research.
The project will be developed in collaboration with other two CIBER BBN groups, the Na-
nobiotechnology research group of the Institute of Biotechnology and Biomedicine of the
Autonomous University of Barcelona (UAB) and the CIBBIM - Nanomedicine from the Vall
d’ Hebron Research Institute (VHIR).

e Collaborations have been established and continued at the national (IBEC, IRB, CNIC,
Hospital Vall d’Hebro, CIB-CSIC, Universitat Autonoma de Barcelona, Universitat de Barce-
lona, Universidad de Santiago de Compostela) and international levels (Chile, Argentina,
Brasill, Potugal, Netherlands, Belgium, South Africa and Denmark) as well as several co-
llaborative projects being carried out with companies form the pharmaceutical and biote-
chnology sectors.
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STAFF MEMBERS

Candiota Silveira, Ana Paula
Garcia Chacon, Alina

Julia Sapé, M@ Margarita

ASSOCIATED MEMBERS
Acebes Martin, Juan José
Aguilera Grijalvo, Carlos
Arias Ramos, Nuria
Baquero Munera, Miguel
Cabafias Egafia, Miquel
Capdevila Cirera, Antonio
Cos Domingo, Ménica
Ferrer Font, Laura

Godino Martinez, Oscar
Lope Piedrafita, Silvia
Majos Torro, Carlos

Marti Sitjar De Togores, Juana
Moreno Torres, Angel
Oriol Rocafiguera, Alberto
Vellido Alcacena, Alfredo

CONTRIBUTORS

Ciezka, Magdalena

Davila Huerta, Myriam
Fernandez Coello, Alejandro
Ortega Martorell, Sandra

RESEARCH GROUPS

Research Group in Biomedical Applications of Nuclear

Magnetic Resonance (GABRMN-UAB)

Lead Researcher
Arus Caralto, Carles

Contact:

Universidad Autonoma de Barcelona.

Edifici C (Facultat Biociéncies) Campus UAB. 22 Planta.
E.mail: carles.arus@uab.es

http://gabrmn.uab.es/

Main lines of research

The major research interest of our group is the improvement of non-invasive
diagnosis and prognosis of anomalous brain masses by nuclear magnetic
resonance (NMR), as well as the development of non-invasive therapy res-
ponse monitoring tools for cerebral tumors. Within this major goal, several
sublines with connections to the MR methodology or other pathologies are
being investigated, which include:

* Characterization of the type and grade of human brain tumors and other
neural pathologies by imaging (MRI) and in vivo magnetic resonance spec-
troscopy (MRS, MRSI).

¢ Classifier development and their implementation into decision-support
systems (DSS) for helping in clinical decision making in an evidence-based
medicine context.

* Search for molecular biomarkers of in vivo tumor progression/therapy res-
ponse with the help of ex vivo and in vitro studies of cell models, animal
models and their biopsies.

¢ In vivo molecular phenotyping of tumor progression and therapy response.
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o ORTEGA-MARTORELL S, Ruiz H, VELLIDO A, OuER I, RoMero E, JutiA-Sapé M et AL.. A Novel
Semi-Supervised Methodology for Extracting Tumor Type-Specific MRS Sources in
Human Brain Data.PLoS One. 2013;8(12):e83773.

o DeLcapo-Gofir T, Campo S, MARTIN-S1TIAR ], CaBafias ME, San Secunpo B, Arus C. Assessment
of a 1H high-resolution magic angle spinning NMR spectroscopy procedure for free
sugars quantification in intact plant tissue.Planta. 2013 Aug;238(2):397-413.

o Ortufio JE, Lepesma-Careayo MJ, Simoes RV, Canbiota AP, Arus C, Santos A. DCE@urLAB:
a dynamic contrast-enhanced MRI pharmacokinetic analysis tool for preclinical data.
BMC Bioinformatics. 2013 Nov 4;14:316.

o ALBerT ViLAMALA, PauLo J.G. LisBoA, SANDRA ORTEGA-MARTORELL, ALFREDO VELLIDO. Discrimi-
nant Convex Non-negative Matrix Factorization for the classification of human brain
tumoursPattern Recognition Letters. 2013;34(14):1734-1747.

The members of the GABRMN/CIBER-BBN group have participated in the publica-
tion of 6 journal papers, one in coordination with the group of Prof. Andrés Santos
which was a higly accessed paper in BMC Bioinformatics. Another publication is in
coordination with CIBEREHD, and two more with clinical personnel whereas two
others are the result of international collaborations. The mean impact factor has
been 3.16 , 83% belong to quartile 1 and 66% to decile 2.

With respect to projects, it is worth highlighting the launch of the Marie Curie
Initial Training Network TRANSACT, in which Prof. Carles Arus participates as a
partner, and in which the CIBER-BBN has special visibility as Associated partner to
the network. In terms of funding, the project will bring 234,381.62 Euros in four
years mainly to fund one Early Stage Researcher, hired in July 2013, Mr. Victor
Mocioiu. Participation in this project has also impacted the internationalisation of
the CIBER-BBN group, with participation in several project-related international
workshops.

Dr. Carles Aguilera and Dr. Albert Oriol have participated in a total of 18 clinical
trials during 2013.

Four PhD theses have been awarded within the group. Dr. Sandra Ortega pur-
sues her postdoctoral training at the Liverpool John Moores University, at Prof.
Paulo Lisboa’s group. Prof. Carles Arus belongs to the editorial committee of the
Magnetic Resonance Materials in Physics, Biology and Medicine journal and Dr.
Alfredo Vellido was organiser of the 21st European Symposium On Artificial Neural
Networks, Computational Intelligence and Machine Learning Bruges (Belgium).
The ESMRMB society awarded Prof. Carles Arus the Certificate of MR Excellence
in Basic Science.

The Servei de Ressonancia Magnetica of the Universitat Autonoma de Barcelona is
part of the joint UAB-CIBER-BBN platform. The services provided by the platform
include the maintenance of the INTERPRET and eTUMOUR multicentre databases,
which have allowed technology transfer with contacts Siemens and Samsung.
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Tissue Engineering | Regeneration Laboratory

Group Members Lead Researcher
STAFFMENBERS | Bacarrg Ratia, José

Castellanos Paez, Aida
Delgado Rubin De Célix, Arancha

Jiménez Palomo, Pedro Contact:
Santos Ruiz, Leonor Facultad de Ciencias. Universidad de Malaga.
Campus de Teatinos s/n - Modulo de Quimica, 42 pl.
ASSOCIATED MEMBERS Phone: (+34) 952 131 966
Aguiar Garcia, Francisco E.mail: becerra@uma.es
Andrades Gomez, José Antonio Websites: www.uma.es - www.bionand.es

Arrabal Garcia, Pilar Maria
Cifuentes Rueda, Manuel
Claros Gil, Silvia Main lines of research

Diaz Cuenca, M2 Aranzaz

Durén Jiménez. Tvan ¢ Tissue engineering for bone and cartilage regeneration
li

Garcia Herrera, José Maria ¢ Mesenchymal stem cell differentiation towards chondro-osteogenic linea-
- Godino Izquierdo, Manuel ges by means of 2D and 3D cultures.
Q Gue_rad,o Parra,_ Enrique ¢ Chemical synthesis and materials processing, materials characterization
= Jimenez Enjuto, Eva L . .
& Mar( Beffa. Manuel and acellular essays in vitro to study the structure-properties-function re-
Q , . : e
Murciano Jiménez, M2 del Carmen lationships of the materials in biological systems
I Ruiz Sanchez, Josefa * Development and biological functionalization of porous titanium for bone
g Santamaria Garcia, JesUs A. tissue engineering
<

Zamora Nayas, Placido * Development and production of recombinant osteogenic proteins and bio-

CONTRIBUTORS mimetic peptides with specific molecular domains

Belmonte Urbano, Rosa M@
Cosano Moncada, Angel
Lopez-Puerta Gonzalez, José M2

o Skeletal regeneration in zebra fish
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o LeaL-EGafia A; Diaz-Cuenca A; Boccaccint AR. Tuning of cell-biomaterial anchorage for
tissue regenerationADV MATER. 2013;25(29):4049-4057.

e Bacd JR, Acular E, Auieva M, Soter-Bota C, Vita OF, Claros S ET AL.. In vivo biolumi-
nescence imaging of cell differentiation in biomaterials: a platform for scaffold deve-
lopment.Tissue Eng Part A. 2013 Mar;19(5-6):593-603.

o Terriza A, Diaz-Cuenca A, Yusero F, Barranco A, GonzAlez-ELipe AR, CaBaLLERO LG, ViL-
cHes J, Sauipo M. Light induced hydrophilicity and osteoblast adhesion promotion on
amorphous TiO2] BIOMED MATER RES A. 2013;101A:1026 - 1035.

o ArrABAL PM, Visser R, Santos-Ruiz L, Becerra J, Ciruentes M. Osteogenic molecules
for clinical applications: improving the BMP-collagen systemBiological Research.
2013;46(4):421-9.

o Ramiro-GuTiErrREz ML, WiLL J, Boccaccint AR; Diaz-Cuenca A. Reticulated bioactive sca-
ffolds with improved textural properties for bone tissue engineering: Nanostructured
surfaces and porosity] BIOMED MATER RES A. 2013;0(0):1-11.

During 2013, the group has published a total of 13 papers, 8 in Q1, 2 of them in
D1. Papers belong to basic and preclinical research, but 3 are clinical orthopaedic
papers. Three of them are international collaborations and one is a intraciber co-
llaboration. Several members of the group have been authors of several articles
in international books. On the other hand, the group is involved in two clinical
trials promoted by an international private company. Also, we have register one
international patent concerning a small molecule design to bind cells to the sca-
ffolds of collagen type I, improving skeletal tissue engineering. The patent is
currently under negotiation with companies.

Regarding to the research projects, we got several new competitive projects from
public national and regional agencies. We maintain partnerships within the in-
tramural projects NACRE, particularly intense with the groups led by J Blanco,
JA Planell, JL Peris and M Monledn. In the context of the intramural projects our
group is leading, TELTIS. We have got funding from the Plan Nacional in the call
of 2012. In this project collaborates as associated three Ciber groups (Tecnalia,
IBV, and J. Blanco) and the Instituto Tecnoldgico de Canarias.

The group maintains the following international collaborations: A. H. Reddi, Uni-
versity California, Davis (joint project), P. Ferretti, London University College
(joint project), E. Lucarelli, Istituti Ortopedici Rizzoli, Bologna, Italy (EU project
appllication), A. Bader, BBZ Leipzig, Germany (bilateral project).

Finally, several members within our group are promoters and teacher of Masters,
have collaborated in the organization in Malaga of the Annual Meeting of the Ci-
ber-bbn, are speakers at international forums, members of international scientific
associations, etc. The IP has been interviewed in several media (radio, journals
and TV) related with the projects of the group.
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s MErBers | Balln Caneiro, Juan Manuel

Martinez-Alcocer Fuerte, Soraya
Pascual Gonzalez, M@ Gemma

Contact:

Dpto. de Cirugia

Facultad de Medicina. Universidad de Alcala de Henares.

ASSOCIATED MEMBERS
Bujan Varela, Julia

Cifuentes Negrete, Alberto Campus Univ. Ctra. Madrid-Barcelona, km. 33,6.

Garcia Honduvilla, Natalio Phone: (+34) 91 885 45 40 - E-mail: juanm.bellon@uah.es

Gonzalez Chamorro, Diana https://portal.uah.es/portal/page/portal/grupos_de_investigacion/57/Presentacion
CONTRIBUTORS

 Perez Kohler, Barbara | - Majin lines of research
Rodriguez Mancherio, Marta

Sotomayor Nufiez, Sandra e BIOMATERIALS FOR THE REPAIR OF ABDOMINAL WALL DEFECTS. This re-
search has the purpose of repairing damaged and/or missing tissues mainly
located in the abdominal wall. Several types of biomaterials for clinical use
have been used in this line as supports, new designs and modifications the-
reof being developed. Different collagen bioprostheses as well as composites
meshes and prosthetic materials with polymeric coatings that can reduce in-
flammation, accelerate healing process or prevent contamination are currently
being assayed.

e REPAIR OF SKIN DEFECTS. One of the alternatives for the repair of skin de-
fects, especially in patients with compromised healing (diabetics, torpid vas-
cular ulcers and pressure ulcers) can be improved through tissue engineering
strategies. Essentially work is being conducted with two experimental models:
muscle-derived stem cells for repairing excisional skin defects with encoura-
ging results, and the design of polymers for the controlled release of healing
modulating drugs.

e VASCULAR REPAIR. Work has been conducted within this line in healing/
restenosis, with special interest in the modulation thereof, concluding that
intimal hyperplasia is a result of the vascular wall healing process, which has
the objective of maintaining homeostasis of the damaged vessel. The problem
of arterial substitution by means of biomaterials for clinical use and cryopre-
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served vessels has also been approached. Finally, tissue engineering techniques are
used for the purpose of improving the viability of prosthetic materials through the
creation of a cell coating and the incorporation of bioactive substances.

e OSTEOGENIC REGENERATION. This research line was introduced in our department
recently as a result of collaboration with the group COFIBIC, coordinating group,
of an autonomic project BIOINTEL, that has continued with another project, “BITI”
award in 2010 until 2014. We have worked on the regeneration of bone defects
using tissue engineering techniques and on the biocompatibility of bone substitutes
in different experimental models.

e PascuaL G, SotomaYor S, RopriGuez M, Bavon Y, BeLLon JM. Behaviour of a new composite
mesh for the repair of full-thickness abdominal wall defects in a rabbit model.PLoS
One. 2013;8(11):e80647.

o M. FErNANDEZ-GUTIERREZ, E. OuivAres, G. Pascuat, J.M. BeLlon, J. San RomAn. Low-density
polypropylene meshes coated with resorbable and biocompatible hydrophilic polymers
as controlled release agents of antibioticsACTA BIOMATER. 2013;9(4):6006-6018.

o Garcia-PumariNo R, PascuAL G, Ropricuez M, PErez-KoHLER B, Betion JM. Do collagen
meshes offer any benefits over precludeVR ePTFE implants in contaminated surgical
fields? A comparative in vitro and in vivo study] Biomed Mat Res B. 2013;:1-10.

o HernANDEZ-GascON B, Pefla E, Grasa J, PascuaL G, Belon IJM, Cawvo B. Mechanical res-
ponse of the herniated human abdomen to the placement of different prostheses.]
Biomech Eng. 2013 May;135(5):51004.

e Siove S, Lannoy M, BEHMoARAs J, PezeT M, Stosopa N, LacoLLey P eT AL.. Potassium channel
openers increase aortic elastic fiber formation and reverse the genetically determi-
ned elastin deficit in the BN rat.Hypertension. 2013 Oct;62(4):794-801.

The second year of the coordinated national project DPI12011-27939-C02-02, “Dise-
fio de protesis biomiméticas con adaptacion a las propiedades del tejido receptor”,
included in our main line of research in abdominal wall hernia repair, as part of the
intramural project ABDOMESH, has been carried out successfully during 2013. One
contract of transfer, related to prosthetic infection, has been signed with the company
Covidien and another one was signed with LifeCell to study the behavior of different
collagen biological prostheses. Scientific production of this research line has been very
consistent during 2013, with a total of ten publications (two of which included in the
1st quartile of the JCR and 4 in the 2nd) including two book chapters. Also, concerning
this line of research several communications have been presented at the 15th Ameri-
can Hernia Repair Congress held in Orlando (USA) and TERMIS-EU Conference held in
Istanbul (Turkey).

Related to our line of research in repair of skin defects, one paper has been published
in Histology and Histopathology about improving healing in ischemic wounds by an an-
giogenesis promoter in combination with autologous stem/progenitor cells. During this
year one important contract of transfer, with the company Novartis, has been signed.in
the area of pharmacological healing.

With respect to the vascular repair line of research, during 2013, the most important
paper has been published in Hypertension journal (1st decile of JCR) in collaboration
with Inserm, U698, Hopital Bichat (Paris). A National Research Project, about venous
insufficiency, funded by the Instituto de Salud Carlos III, has been awarded in 2013.
Several communications have been presented at the XXIX LIAC Meeting on Vascular
Research, held in Alghero (Italy), Elastin, Elastic Fibers & Microfibrils. Gordon Research
Conference, Biddeford, (USA) and at the V International Congress of Histology and
Tissue Engineering/ XVII SEHIT Congress of Logrofio (Spain).
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Fernandez Vila, Olaia
Garrido Lopez, Cristina Pilar
Guerra Rebollo, Marta

ASSOCIATED MEMBERS
Mateo Gonzalez, Francesca
Rubio Vidal, Nuria
Thomson Okatsu, Thimothy

CONTRIBUTORS

Aguilar Bohorquez, Elisabeth
Alieva Kraseninnikova, Maria
Meca Cortés, Oscar

RESEARCH GROUPS

Cell Therapy Research Group

Lead Researcher
Blanco Fernandez, Jerdnimo

Contact:

Instituto de Quimica Avanzada de Cataluiia.
E.mail: jeronimo.blanco@iqgac.csic.es
http://www.igac.csic.es/index.php?option=com_ogngrups&view=detall_
grup&Itemid=95&cid=72&lang=es

Main lines of research

o TISSUE ENGINEERING: Study of interactions between cells and biomaterials implan-
ted in live animals for tissue regeneration. We use an analysis platform based in biolu-
minescence and fluorescence procedures, that allows rapid and comparative analysis
of biomaterials to optimize individualized applications.

* TUMOUR CELL THERAPY: Development of optimized cell therapies against brain tumors
and other types of incurable cancers. The therapy strategy is based on the use of stem
cells with tumour homing capacity, that are genetically modified to express a cytotoxic
gene (e.g., thymidine kinase) that can transform a harmless pro-drug into a cytotoxic
agent, inducing localized cell death in the tumour proximity (bystander effect).

o INTERACTION BETWEEN TUMOUR AND THERAPEUTIC CELLS: The objective is to un-
derstand the interactions between therapeutic and tumour cells, that lead to the ele-
vated tumour killing effect in our model of bystander therapy. Bioluminescence and
fluorescence imaging procedures are used to monitor the fate of therapeutic cells and
tumours.

o SYSTEMS BIOLOGY AND THERAPEUTIC TARGET IDENTIFICATION OF METASTATIC
CANCER STEM CELLS 1In this line of research, we generate and characterize cell
models through the manipulation of genes known or suspected to confer metasta-
tic cancer stem cell (CSC) properties to tumor cells. The characterizations include
phenotypic analysis in vitro and in mouse xenograft models, whole transcriptomic
analysis (microarray and RNAseq), metabolomics, glycolytic flux balance analysis
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and integrative data analysis. The goals are the identification of new biomarkers of tumor
progression, tested on human samples, and new therapeutic targets, validated by RNAi or
specific drugs, with emphasis on metabolic regulators that are differentially activated in me-
tastatic CSCs or non-CSCs.

o MONITORING CONVENTIONAL TUMOUR THERAPY. The non invasive imaging platform permits
the measurement of tumour response to therapeutic strategies during time, in the same expe-
rimental animal, improving data consistency and reproducibility, as well as, savings in animal
resources.

e Baco JR, Auieva M, Soter C, Rusio N, Branco J. Endothelial differentiation of adipose tissue-
derived mesenchymal stromal cells in glioma tumors: implications for cell-based therapy.
Mol Ther. 2013 Sep;21(9):1758-66.

e Bacod JR, AcuilAr E, ALieva M, Soler-Botia C, Vita OF, CLaros S eT AL.. In vivo biolumines-
cence imaging of cell differentiation in biomaterials: a platform for scaffold development.
Tissue Eng Part A. 2013 Mar;19(5-6):593-603.

e Baco JR, Soter-Botiia C, Casani L, Acuilar E, Auieva M, Rugio N ET AL.. Bioluminescence ima-
ging of cardiomyogenic and vascular differentiation of cardiac and subcutaneous adipose
tissue-derived progenitor cells in fibrin patches in a myocardium infarct model.Int J Car-
diol. 2013 Nov 15;169(4):288-95.

e STResING V, BaLtziskueTa E, Rusto N, Branco J, Arriea MC, VALLs J €T AL.. Peroxiredoxin 2 speci-
fically regulates the oxidative and metabolic stress response of human metastatic breast
cancer cells in lungs.Oncogene. 2013 Feb 7;32(6):724-35.

e CamacHo L, Meca-CorTés O, Asap JL, Garcia S, Rusio N, Diaz A T AL.. Acid ceramidase as a
therapeutic target in metastatic prostate cancer.] Lipid Res. 2013 May;54(5):1207-20.

The Cell Therapy group has focused its research activity during recent years in two interre-
lated aspects of cell therapy: Regenerative Medicine and Tumor Therapy, as well as in the
understanding of the interactions between tumor and therapeutic stem cells.

Research highlights during year 2013 have been: The validation and subsequent application
of the Biomaterial Analysis Platform, resulting in publications in Tissue Engineering, Interna-
tional Journal of Cardiology and J. Biomed. Mater. Res. (regenerative medicine field); and the
demonstration that differentiation of therapy-delivering mesenchymal stem cells to the en-
dothelial lineage and their association with the tumor stem cell niche are required for effective
tumor cell killing (tumor therapy). The group has also participated in several collaborative
projects requiring bioluminescence imaging to noninvasively evaluate tumor growth, with re-
sults published in Oncogene and Journal of Lipid Research, among other journals.

In 2013, Olaia Fernandez successfully defended her Doctoral Thesis.

During year 2013 the team was support