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Call 2020

“European Innovative Research & Technological  
Development Projects in Nanomedicine”

10 successful consortia are funded with a total investment 
of over 8.2 million € for three years

EuroNanoMed III is funded under the ERA-NET Cofund scheme of the Horizon 2020 
Research and Innovation Framework Programme of the European Commission 

Research Directorate-General, Grant Agreement No. 723770

According to the new EU General Data Protection Regulation (GDPR) 
the ENMIII webpage informs on respective policies
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CaPReCon 
Cartilage protection and regeneration consortium 

Coordinator: 
Xavier Banquy,Universite de 
Montreal, Canada

Contact:
XAVIER.BANQUY@UMONTREAL.CA

Partners:
Magali Demoor,Universite de Caen 
Normandie

Jacek Ulanski, Lodz University of 
Technology and Agnieszka Kierzkowska, 
Lfc

This proposal regroups 4 partners with complementary expertise 
in molecular biology, biomedical/chemical engineering, 
physics and clinical research to tackle an unmet clinical need: 
the treatment of osteoarthritic (OA) joints. OA is expected to 
become the fourth most important cause of disability worldwide 
by 2020. Yet, the existing treatments for OA suffer from major 
drawbacks: a limited efficacy (short therapeutic half-life, rapid 
lymph drainage) and adverse effects (inflammation and matrix 
degradation caused by acidic decomposition of drug products). 
There is an undeniable and urgent need to design more 
efficient drug delivery platforms, and to test novel therapeutic 
approaches. Our project is based on a unique technological 
platform, using lubricating and bioadhesive hybrid hydrogels 
to deliver, within a single injection, multiple drugs into the joint cavity, to stimulate cartilage 
regeneration while stopping mechanical abrasion and inflammation. 
Our research program covers the development of: 

1) a spectroscopy-guided delivery tool for the local administration of bioadhesive and
medicated hydrogels; 

2) an injectable hybrid hydrogel for the long-term delivery of biologic and synthetic active

compounds to the joints; 

3) and overall a novel therapeutic approach focused on the re-engineering of inflamed
chondrocyte phenotype and restoration of the extracellular matrix production and quality. 
The data gathered during this multinational project will provide an opportunity to generate 
new diagnostic/administration technologies to rapidly test novel combinations of drugs and 
to provide innovative treatments based on phenotype re-engineering. The modularity of the 
proposed technological platform will greatly accelerate the translation of the developed 
technologies towards pre-clinical validation and could become the first integrated solution for 
preventive and curative treatment of OA. 

Xavier Banquy
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iNanoGUN
Reactivation of antitumor immune responses in gliomas using 
nanotechnology based targeted delivery

Coordinator: 
Bozena Kaminska, Nencki Institute 
of Experimental Biology, Poland

Contact:
b.kaminska@nencki.edu.pl

Partners:
Rafal Kaminski, OncoArendi 
Therapeutics SA 

Ling Peng, CNRS

Tambet Teesalu, University of Tartu

Mingxing Wei, Cellvax, SAS 

Cristina Limatola, IRCCS Neuromed 

Glioblastomas are among the most aggressive and difficult-to-treat cancers. Besides advances 
in treatment, most of the tumors relapse and become refractory to treatment, leading to a 
2-year-survival rate as low as 10-15 %.
Glioblastoma (GBM) is the most common and aggressive brain cancer for which the current 
therapy is ineffective. Immunotherapy is a new curative approach to trigger the immune system 
to fight cancer cells and completely eradicate cancer, while keeping healthy cells intact. However, 
many cancers (including GBM) respond poorly to immunotherapies because host immune built-
in defenses are suppressed and their antitumor activity is actively blocked by cancer cells. In 
GBM, the most abundant immune cells, namely TAMs (tumor-associated macrophages), are re-
programmed and support tumor invasion. At the same time they form the immunosuppressive 
microenvironment, in which the antitumor function of T cytotoxic lymphocytes and natural killer 
(NK) cells is impeded. In order to sensitize GBM to immunotherapies, we propose to reactivate 
immune responses in a cancer milieu by re-educating TAMs and NK cells. We will develop 
smart nanocarrier systems (targeted to the brain and passing through blood brain barrier) 
to deliver small interfering 
RNA (siRNA) to those immune 
cells, re-educate them 
and revive their antitumor 
activities. This project will 
validate the strategy of 
therapeutic modulation of 
immune cells in the tumor 
microenvironment to improve 
immunotherapy and provide 
a smart immunomodulatory 
nanosystem for future clinical 
applications.

Bozena Kaminska
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INTREPIDUS
Nanoporous-Membranes for Intrathecal (Pseudo)Delivery of Drugs

Coordinator: 
Manuel Menéndez González, FINBA, 
Spain

Contact:
menendezgmanuel@uniovi.es

Partners:
Mihail Barboiu, IEM, CNRS

Romeo Cristian Ciobanu, “Gheorghe 
Asachi” Technical University of Iasi 

Bogdan-Ionel Tamba, University of Medicine 
and Pharmacy “Grigore T. Popa” (UEFISCDI)

Tomasz Ciach, Warsaw University of 
Technology (WUT)

Katarzyna Leczycka-Wilk, NanoSanguis Ltd

Mabrouk Mostafa, Egypt National 
Research Centre (ENRC)

Drug delivery to the Central Nervous System 
(CNS) is limited by complex biological barriers 
generally termed the blood–brain barriers (BBB). 
The nanotechnology-enabled innovation to be 
developed in INTREPIDUS is a drug delivery system 
that will lay the foundations for a new route of 
administering drugs to the CNS. This new concept 
is called pseudodelivery and is based on a patented 
implantable device able to put in touch target 
molecules present in the Cerebrospinal Fluid (CSF) 
with drugs infused inside of the device. This is 

achieved by means of a smart architecture of selectively-permeable nanoporous membranes that 
allow the influx of small molecules (targets) at the time of preventing the efflux of therapeutics of 
larger molecular size (nanosieve). Acting directly on the CSF is expected to be highly effective while 
no immune responses are expected from biological drugs as they do not enter in contact with cells 
(immunoisolation). Thus, the ultimate aim is to change the paradigm of route of administration of 
drugs for a wide number of neurological conditions: from peripherally delivered to intrathecally 
pseudodelivered. 
Specifically in this project, we will develop and test an intrathecally implantable device to be used 
in combination with two types of drugs: enzymes and antibodies. The project is composed of 
interconnected work packages aimed at refining the design of the device, manufacturing all 
components, and assembling the prototype. Proof-of-concept will be made at multiple levels: in 
vitro, ex vivo (human and mice CSF) and in vivo. 
Strategies to optimize biocompatibility and biofouling of nanoporous membranes are 
implemented throughout the project since membranes need to be fully biocompatible and 
remain operational for the long term.

Manuel Menéndez 

González

Representation of the device implanted in the lateral 
ventricle of a mouse. The mechanism of action relies on the 
selective permeability of the nanoporous membranes and 
on the different size and electrochemical characteristics of 
target molecules in the CSF compared to drugs.
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MATISSE
MoleculAr harvesTing with electroporation, microfluidics and 
nanoparticles for dIagnoSticS and thErapy of heterogeneous solid 
tumours

Coordinator: 
Alexander Golberg, Tel Aviv 
University, Israel

Contact:
agolberg@tauex.tau.ac.il

Partners:
Serdar Özçelik, Izmir Institute of 
Technology

Elizaveta.Vereshchagina, Linda 
Sønstevold, Dr. Erik Andreassen, SINTEF

Zilvinas Dambrauskas, Lithuanian 
University of Health Sciences; Gintautas 
Saulis, Vytautas Magnus University

Avshalom Shalom, Meir Medical Center; 
Prof. Zohar Yakhini, IDC. 

Genomic variation inside a tumor 
presents a major challenge hindering 
application of a personalized medicine 
approach to cancer diagnostics and 
therapy. The main goal of the MATISSE 
project is to overcome this challenge 
by developing a set of nanotechnology-
driven tools for the characterization 
of tumor genomic variations, 
and to combine these tools with 
nanoparticles-based therapies. For 
diagnostics, we will advance a method 
for molecular harvesting from tumors 

by using biological cell membrane permeabilization by electroporation, and integrate it with a 
centrifugal microfluidic device for rapid sample preparation. For the therapy of heterogeneous 
tumors, we will tailor gold and silica nanoparticles according to the genetic variations revealed 
by the diagnostics. Our most recent results show that liquid extraction from tumors with 
electroporation enables the diagnosis of both benign and cancerous tumors as well as allows to 
assess the processes of tumor protein production at various locations of the same tumor. 
To sum up, in MATISSE we aim 1) to develop a novel device for biomarkers harvesting from solid 
tissues 2) to determine electric field parameters for proteins and genomic material extraction 
from solid tumors 3) to develop a microfluidic platform for the automation of sample preparation 
from electroporated samples (RNA and protein extraction) 4) to develop nanoparticles that will 
bind selectively to various tumor zones. Solving these challenges will allow for the translation of 
technological advances in the areas of electroporation, microfluidics, and nanoparticles into the 
novel, highly relevant for cancer research, method for characterization of heterogenous tumors. 

Alexander Golberg
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NANO4STROKE 
Anti-inflammatory miRNA nanoshuttles as therapeutic strategy for 
stroke

Coordinator: 
Lorenza Lazzari, Fondazione IRCCS 
Ca’ Granda Ospedale Maggiore 
Policlinico, Milano, Italy

Contact:
lorenza.lazzari@policlinico.mi.it 

Partners:
Pierre Gaudriault, Cherry Biotech

Sophia G. Antimisiaris, University of Patras 

Anna M. Planas, Consorci Institut 
d’Investigacions Biomèdiques August Pi i 
Sunyer (IDIBAPS)

Aurel Popa-Wagner, University of 
Medicine and Pharmacy of Craiova

Stroke is a leading killer in industrialized countries. Treatments are limited to the acute 
phase of the disease, due to a narrow therapeutic time window and complex pathophysiology. 
The inflammatory reaction triggered by the ischemic cascade remains an unmet clinical issue. 
It is responsible for the propagation and amplification of brain damage in later phases of the 
disease and leads to dementia and permanent disability with dramatic social and economic 
impact.
NANO4STROKE will generate a drug delivery nanoplatform inspired by therapeutic biological 
vesicles carrying anti-inflammatory miRNA. To this aim, the Consortium will develop synthetic 
vesicles functionalized to target ischemic brain regions, to cross the blood-brain-barrier and 
to release this therapeutic miRNA cargo into the injured microenvironment. These miRNA 
nanoshuttles will be tested for biodistribution, toxicity and modulation of inflammation in a 
tailored organ-on-chip model and in young and aged/co-morbid animal models of stroke in view of 
future clinical applications. 
NANO4STROKE technology 
will tackle the current 
lack of therapies for still 
untargeted consequences 
of stroke. The same 
nanotherapeutics strategy 
could be implemented in 
other neurological diseases.

Lorenza Lazzari
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PLATMED 
Biomimetic platelet-derived nanomedicines for treatment of 
thromboembolitic stroke 

Coordinator: 
Francisco Campos Pérez, Health  
Research Institute of Santiago de 
Compostela (IDIS), Spain

Contact:
francisco.campos.perez@sergas.es

Partners:
Beatriz Pelaz, Universidade de Santiago 
de Compostela (USC) 

Denis Vivien, University Caen-Normandy, 
GIP Cyceron

Dusica Maysinger: McGill University

Stroke is a disease that occurs unexpectedly and has a disastrous outcome. Approximately 
15 million people will experience a stroke episode every year worldwide, of which 33% 
are left with a permanent disability, whereas 40% of cases will result in death. 
Thrombolysis with intravenous recombinant tissue plasminogen activator (rtPA) is the only 
approved drug treatment for patients with acute ischemic stroke, but its use is limited by a 
narrow therapeutic window, selective efficacy, and haemorrhagic complications.
The main ambition of the PLATMED project is to fabricate a new model of “smart” nanomedicines 
in order to improve the thrombolytic efficacy of rtPA, reduce the risk of systemic bleeding and 
haemorrhage, and evaluate the recanalization rate by imaging techniques. This innovative 
strategy is expected to improve the outcome of rtPA-treated stroke patients, increase the 
therapeutic time-window, and thus the number of stroke patients that can benefit from this 
treatment.

Francisco Campos 

Pérez
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RXnanoBRAIN 
Nanoparticles to optimize the effects of radiotherapy of brain tumors: 
Multi-scale modeling and experimental validation 

Coordinator: 
Muriel Barberi-Heyob, CRAN,  
Université de Lorraine, France

Contact:
muriel.barberi@univ-lorraine.fr

Partners:
Kristian Berg, Oslo University Hospital 

Sandrine Dufort, NH TherAguix

Martyna Elas, Jagiellonian University, and 
Beata Pajak, WPD Pharmaceuticals

Glioblastoma multiforme (GBM) is the most difficult brain cancer to treat. Major challenges are 
the limitation of irreversible brain damage and the infiltrative part of the tumor tissue which is 
the ultimate cause of recurrence. The therapeutic ratio can be widely improved using an image-
guided radiation therapy (IGRT). Radiosensitization by metal-based nanoparticles attracts 
significant interests and beyond this, radiotherapy is entering a new era with the emergence 
of promising clinical concepts for IGRT. We will design a novel theranostic AGuIX® design 
nanoparticle made of polysiloxane network, gadolinium (Gd) and bismuth (Bi) chelates that 
enable dual-modality (magnetic resonance (MR) and computed tomography (CT)) tumor imaging 
and radiation-dose enhancement providing clinicians with more options for precise tumor 
localization while mitigating toxicity in surrounding healthy tissue. Using physics modeling and 
multiscale Monte Carlo simulations, RXnanoBRAIN will provide a progress beyond the state-
of-the-art by introducing a novel combination of imaging modalities for IGRT and treatment 

planning in nanomedicine. As 
glioma-associated macrophages 
can be influenced by tumor 
derived cytokines, suppressing 
adaptive immune responses, 
their involvement will be 
characterized. Moreover, to 
restore radiosensitivity   of   hypoxic 
GBM cells, immune/transcription 
modulators and glycolysis 
inhibitors will be suggested. 
Non-invasive imaging using 
positron emission tomography 
with CT, MR spectroscopy 
and electron paramagnetic 
resonance oximetry, will allow 
us a complete longitudinal 

therapeutic monitoring. 

Muriel Barberi-Heyob
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TEIGER  
Cancer immunotherapy: rejuvenation of anti-cancer response 
by immune checkpoint blockade using novel multifunctional 
nanoparticle to block CTLA-4 and eliminate ICER

Coordinator: 
Zdeněk Sofer, University of Chemistry 
and Technology, Prague, Czech 
Republic

Contact:
zdenek.sofer@vscht.cz

Partners:
Josef Bodor, NanoSYS Biologics

Franck Pavan, V-Nano

Oscar Lee, National Yang-Ming University 
and Yi-Shiuan Liu, Chang Gung University

Checkpoint blockade immunotherapies work 
by inhibiting pathways that keep duration and 
strength of immune system in check. To treat 
cancer by targeting immune system instead 
of tumour itself is an attractive approach, 
since fighting tumour directly requires 
depletion of all malignant cells. Even a small 
number of surviving tumour cells can induce 
recurrence, thus a traditional anticancer 
drug needs to reach billions of cells. On the 
contrary for cancer immunotherapy it is more 
realistic to achieve the activation of several 
thousands of leukocytes sufficient to induce 
potent anticancer response. Our strategy 
for removal of immune tolerance is to elicit 
antitumor immunity in several thousands of 
T cells using mesoporous silica nanoparticle 

(MSN) targeting potent immune checkpoint inhibitors irrespective of their cellular localization; 
such as - inducible cAMP early repressor (ICER) in the nucleus and cytotoxic T lymphocyte 
associated antigen 4 (CTLA-4) on T cells̀ surface. Thus, aim of our proposal is to elicit antitumor 
immunity against melanoma via targeting ICER in CTLA-4 positive T cells using MSNs loaded with 
anti-ICER small interfering (si)RNA decorated with oligopeptides spanning specific paratopes 
trapping CTLA-4. Importantly, these peptides are meant not only to guide ICER RNAi delivery 
into CTLA-4 positive T cells but also to serve as functional CTLA-4 blockade replacing ipilimumab 
- clinically proven monoclonal antibody against melanoma blocking CTLA-4. It is expected that
targeting ICER in CTLA-4 positive T cells will primarily circumvent regulatory T (Treg) cells̀ ability 
to affect the potency of antigen presenting cells (APCs) to activate tumour-specific T cells.

Zdeněk Sofer
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THERAGET  
Dendronized nanoparticles designed for targeted multimodal image 
guided therapy

Coordinator: 
Sylvie Begin-Colin, Institut de 
Physique et Chimie des Matériaux 
de Strasbourg, UMR CNRS UNISTRA 
7504, France

Contact:
sylvie.begin@unistra.fr

Partners:
Celine Henoumont, University of MONS

Maria Georgiou, SME Bioemtech 

Frédéric Boschetti, SME CheMatech 

Christian Iacovita, “Iuliu Hatieganu” 
University of Medicine and Pharmacy 
Cluj-Napoca

A major challenge in nanomedicine is to develop targeted 
multifunctional nanoplatforms that allow diagnosis, 
therapy, and follow-up by imaging (theranostics) adapted to 
each patient and disease. Our project aims at validating the 
innovative design of targeting multimodal imaging (MRI, 
SPECT & PET) and therapeutic (magnetic hyperthermia) 
nanoplatforms using already validated targeting ligands 
for tumours. Nanoplatforms, that we will develop, allow 
multimodal imaging and therapy and monitoring the effect 
of treatment by imaging. 10 nm iron oxide nanoparticles 
coated with dendron molecule were shown through 4 
preclinical proof-of-concept studies to be excellent MRI 

contrast agents with a capacity to target, after coupling of specific targeting ligands, hypoxia states or 
melanin granules in a murine melanoma model after intravenous (i.v.) injection. These dendronized 
nanoparticles with a small hydrodynamic size (<30 nm) form a stable colloidal suspension. 
Remarkably, upon i.v. injection, dendronized nanoparticles display excellent biodistribution and 
bioelimination profiles and show no uptake by the reticulo-endothelial system due to the dendron 
coating. Dendronized nanoparticles can also provide an anticancer therapeutic platform by magnetic 
hyperthermia. Dendronized nanoparticles platform is being developed towards clinical applications: 
a patent was filed in 2014 and a start-up (SUPERBRANCHE) created in 2019.
Here we propose i) engineering of two types of dendronized nanoparticles (one for diagnosis 
and one combining diagnosis and therapy), ii) the functionalization of dendronized nanoparticles 
with targeting ligands and/or SPECT/PET probes and iii) preclinical proof-of-concept for improved 
diagnostics and/or therapy of solid tumours. To ensure clinical translation, the consortium includes, 
besides research labs, two SMEs: CheMatech (chelating agents) and BIOEMTECH (PET&SPECT 
imaging). Dendronized nanoparticles as diagnostic and theranostic probes are already at the TRL4 
and the consortium expertise renders the proposed technology transferrable to the clinics TRL6. 
The involvement of 2 SMEs will result in the focused and commercially driven generation of 
translation-ready preclinical data and set the stage for follow-up preclinical and clinical studies 
expected to contribute to European theranostics industry.

Sylvie Begin-Colin
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2^2-INTRATARGET 
Nanocarriers to deliver antibodies towards intracellular targets in 
cancer cells/TAMs at primary/metastatic sites

Coordinator: 
María José Alonso Fernández, IDIS, 
Santiago de Compostela, Spain

Contact:
mariaj.alonso@usc.es 

Partners:
Paola Allavena, Humanitas Clinical and 
Research Center (ICH)

Alfonso Calvo, University of Navarra 
(UNAV)

Ruth Schmid, SINTEF Industry 

Jean-Christophe Rain, HYBRIGENICS 
SERVICES (HYBRI)

Antibody-based anticancer therapies 
(targeted therapies and immunotherapies), 
have represented a key breakthrough 
in the treatment of cancer. Despite their 
recognized potential, marketed antibodies 
suffer of sub-optimal biodistribution 
at both, tissue (primary tumor site and 
metastatic niches) and cellular level 
(cancer cells and immune cells). The 
result of this is a limited performance and 
significant side effects in many patients. 
Furthermore, these antibodies are only 
able to reach extracellular receptors, 
while a significant number of drug targets 
located at the intracellular level remain 
still undruggable. Nanotechnology offers 
a great opportunity to make these targets 
druggable by facilitating the intracellular delivery of antibodies in the target tissues. The 
objective of this  proposal, is to address these challenges by engineering Multifunctional 
Polymeric Nanocarriers (MPNs) with the capacity to deliver monoclonal antibodies (mAb) 
and related molecules (nanobodies, minibodies) to intracellular targets, localized either in 
cancer cells or immune cells (i.e. tumor associated macrophages, TAMs), at two different tissue 
compartments, the primary tumor, i.e. lung tumor, or its metastatic niche, 

i.e. lymphatic nodes. The combination of these potential nanomedicine candidates is conceived
as a multi-focal strategy that may represent the next milestone in the treatment of cancers 
difficult to treat such as lung cancer.

María José Alonso 

Fernández
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The JTC2021 for “European Innovative Research & Technological
Development Projects in Nanomedicine” was launched on November 
16th, 2020. This is the 12th  and final call of the network (link).
 RRI at the European Biotechnology and Society Online Seminar Series
The Responsible Research and Innovation (RRI) work done by EuroNanoMed III has contributed to a RRI web-
based mini-seminar. The EuroNanoMed work is presented at the end of the talk “Responsible innovation 
and transformative innovation policy as frameworks for research funding policy” by the Research Council 
of Norway. Follow the link to view the presentation about RRI work inside a research advising and funding 
agency.
This was a part of the European Biotechnology and Society Online Seminar Series arranged by the EraCoBiotech 
ERA-NET. To learn more about RRI in general, and also about RRI in research projects, check the European 
Biotechnology and Society Online Seminar Series.  All the RRI mini seminars presentations and additional info are 
available on the website.

 Workshop on Mutual Learning with Syster Initiatives:
Bringing the Results to the Market
The workshop on mutual learning with sister initiatives took place during the NSC meeting of EuroNanoMed. The 
WS focused on bringing the results of the funded projects to the market. 

The next presenter was Alexandre Ceccaldi from NOBEL. This  
network is part of ETPN (European Technology Platform on  
Nanomedicine) which aims to shape and support the ecosystem of  
Nanomedicine in Europe. NOBEL is building and helping the 
HealthTech community in Europe.
Finally, Klause Niederlander presented AAL (Active and Assisted  
Living) , an international public-public pertnership on active and  
healthy aging with three key supportive objectives: quality of life of  
older persons; sustainability of health and care systems; and a 
European AgeTech sector.
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 The Innowide network was presented by Javier Cañizares  
Garamendi. He explained about VAPs (Viability  Assessment 
Projects) that the network funds. The funding  is granted to 
VAPs of promising, innovative technology  driven 
collaborative business models in cooperation with  third-
country local counterparts. The VAPs must include  both 
technological and market prospection activities;  
technological partnership with a local subcontractor; and last 
exactly 6 months.

 Latest News:

orly
Cross-Out

https://euronanomed.net/joint-calls/12th-joint-call-2021/



