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RISEUP Final Workshop: Advancing Spinal Cord Regeneration through
Microsecond Pulsed Electric Fields — A FETOPEN H2020 Success Story

Newsletter by: Caterina Merla, Italian National Agency for New Technologies, Energy
and Sustainable Economic Development (ENEA), Rome, Italy
caterina.merla@enea.it

The RISEUP project, funded under the FETOPEN HORIZON2020 program, recently
concluded with a final Workshop held on March 21st at ENEA’s Research Centre of
Casaccia, Rome ltaly. This event marked the culmination of a four-year collaborative effort
focused on developing an innovative biohybrid implantable device for spinal cord
regeneration. Researchers, students, and institutional representatives gathered both onsite
and online (over 150 attendees total) to share project outcomes, challenges, and future
directions.

RISEUP aimed to address spinal cord injury through a multimodal therapeutic approach,
combining: microsecond pulsed electric fields; continuous electrical stimulation; cell
therapy using mesenchymal stem cells (MSCs) and neuronal progenitors; and a
biocompatible biohybrid implantable device to deliver and support these therapies at the
lesion site.

The underlying hypothesis of the project is that microsecond pulsed electric fields can
modulate intracellular calcium fluxes, which in turn influence critical cellular functions such
as proliferation and differentiation. By precisely controlling these signals, it may be possible
to guide stem cell behaviour and promote regeneration in damaged spinal tissue.

A European Collaboration for a Complex Biomedical Challenge: the RISEUP consortium
included six high-profile partners: ENEA (Italy), Biotechnology Division, coordinator of the
project (Dr. Claudia Consales); Sapienza University of Rome (Italy), Department of
Information Engineering, Electronics, and Telecommunications; RISE Technology (Italy), a
high-tech SME specialized in material technologies; CNRS METSY, at Institut Gustave Roussy
(France); Universidad Politécnica de Valencia (Spain); and Centro de Investigacion Principe
Felipe (Spain).

This ambitious collaboration brought together complementary expertise in bioelectronics,
cellular biology, tissue engineering, materials science, and in vitro and in vivo modelling.

Achievements and Final Workshop Highlights: one of the key achievements of RISEUP was
the development of a wireless, implantable, flexible, and biocompatible device capable of
delivering complex electrical stimulation patterns in the microsecond time domain to the
injured spinal cord. A major technological challenge was ensuring that the device could
operate reliably under biological conditions while withstanding relatively high voltages. The
solution involved using porous gold structures, offering the necessary flexibility and
biocompatibility required for long-term implantation.
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The Final Workshop featured presentations from all work package leaders. Key highlights

included:

* Biomaterials for use in biomedicine, discussing microfibrils to host and support
implanted stem cells, presented by Dr. Fernando Gisbert Roca (UPV);

* The new electro pulsed bio-hybrid device with a flexible electrode technology:
challenges and breakthrough in a four-year development, presented by Dr. Paolo
Marracino (Rise Technology);

* Advanced modeling approaches to assess design and functioning of an electro pulsed
bio-hybrid device: prospectives from in vitro and in vivo dosimetry, presented by Dr.
Micol Colella (Sapienza);

* Exploring electrical manipulation of stem cells for neural tissue regeneration, presented
by Dr. Franck M. Andre (CNRS METSY);

* RISEUP electric stimulation protocol effects on inflammatory response in vitro,
presented by Dr. Giorgia Innamorati (ENEA);

* Exploring the potential of electro-pulsed stimulation and stem cell therapy in spinal
cord recovery, presented by Dr. Loris Mannino (CIPF).

Specifically, the in vivo results, both at short- and long-term after the induction of the

spinal cord lesion, showed encouraging preliminary evidence of regenerative activity at

the injury site. While more research is needed, these outcomes provide a foundation for
future developments.

An Inspiring Path Forward: The RISEUP project has shown that microsecond pulsed
electric fields can effectively modulate cell behavior and aid tissue regeneration.
Combining advanced materials, smart bioelectronics, and stem cell technologies offers
new possibilities for treating spinal cord injuries and other complex neurological
conditions. The final Workshop served as both a scientific conclusion and a chance to
engage young researchers, students, and external stakeholders. It fostered knowledge
exchange and showcased the collaborative spirit of European research.

Special thanks to Dr. Claudia Consales, project coordinator (ENEA); Dr. Francesca Camera
and Dr. Caterina Merla (ENEA); and Dr. Micol Colella and Dr. Sara Fontana (Sapienza) for
organizing the Workshop (see photos to the right). We also thank all speakers and
collaborators for sharing their insights and contributing to the success of this complex
journey. The RISEUP experience confirms that innovative microsecond-pulse electrical
stimulation technologies hold strong potential for impactful biomedical applications — a
path that will advance through continued research and collaboration.

Forthcoming events

10th School on Pulsed Electric Field Applications in Food and Biotechnology
Salerno, September 1 -5, 2025
https://www.prodalricerche.it/en/pef-school-2025/

17t International Bioelectrics Symposium (Bioelectrics 2025)
Eindhoven, September 14 — 17, 2025
http://www.bioelectrics2025.nl/
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