USAGE OFFICIEL - OFFICIEEL GEBRUIK

USAGE OFFICIEL - OFFICIEEL GEBRUIK

EU pre-assessment fiche for IPCEI candidates
The objective of this fiche is to provide a preliminary assessment of whether an industrial policy initiative in a given area (be it a specific technology, value chain or sector) would be a suitable candidate for an IPCEI. 
The questions aim at ensuring that an industrial strategy initiative by Member States in a given area is warranted, aligns with EU objectives and would meet the eligibility criteria set out in the IPCEI Communication. 
The objective of the fiche is not to come up with a final decision as to whether launching an IPCEI in a given area, but to assess if it would be necessary to conduct more analytical work to design a potential IPCEI.  
Please limit the reply to max. 10 pages.
[bookmark: _Hlk192096128]General scope of the IPCEI on nuclear technologies
[bookmark: _Hlk192146482]The proposed IPCEI on innovative nuclear technologies would aim at enabling Member States to invest into innovative nuclear technologies, such as SMRs/AMRs, fusion technologies, radioisotopes production, along with their enabling activities. These technologies have the potential to address two key societal challenges, namely (i) climate neutrality, (ii) strategic autonomy and security of supply and (iii) a better health. 
For fission technologies, key activities include SMRs/AMRs but also enabling activities such as innovative fuels uranium processing, waste management and decommissioning, and supply chain development. Regarding nuclear fusion, the focus extends to enabling technologies such as tritium breeding, high-temperature superconductivity, and advancement in both magnetic and alternative concept as inertial fusion reactor technologies. The non-energy applications activities focus on production of medical radioisotopes aiming for sustainable supply chain in Europe.

Based on the feedback received from Member States in the pre-assessment phase, and the definition of the notion of infrastructure shared by DG COMP, the proposed IPCEI on Nuclear technologies would mainly cover R&D&I and FID[footnoteRef:2] projects in line with point 22 to 24 of the IPCEI Communication, and would address these main societal challenges. [2:  Additional projects which would qualify as infrastructure projects according to the Commission terminology could be considered in the Design phase, provided they can contribute to the roadmap of the IPCEI.] 

Areas covered by the proposed IPCEI would include SMRs in the short-term, AMRs and nuclear fusion technologies in the medium or long-term. They would also include projects related to the fuel cycle, supply chains, and to the production of radioisotopes for medical purposes as a vital side-benefit of nuclear technologies. 
The identified work fields include at this stage (i) Innovative nuclear power generation (SMR/AMR) and enabling activities, (ii) Uranium Processing and associated fuel Services, Waste management & Decommissioning, (iii) Supply chain development, transformation and modernisation of industrial sites, (iv) Nuclear Fusion technologies, and (v) Production of radioisotopes for medical applications. Further work in the design phase will be needed to demonstrate the combination of both field-specific issues and possible intertwined technical challenges linked to the use of nuclear technologies. 
As such, such an IPCEI would help in catalysing public and private investments into nuclear innovation and in enhancing the EU's nuclear ecosystem integration.

	Overall description of the initiative

	Please describe the overall planned area of intervention and the intended possible nature of policy intervention/projects. This could be linked either to specific technology, a value chain or a sector / value chain. 
[bookmark: OLE_LINK3]The integration of a non-energetical part into the ICPEI candidate on nuclear technologies is under study. One field of non-energetical applications has been identified, namely the medical applications of nuclear technologies, in particular research, development & innovation of emerging medical radioisotopes which are analysed in this fiche.

At the European level, there is a goal of equity in health-care delivery, which is defined as equal access to preventive, promotive, and curative health services to all the European citizens, irrespective of residence, gender, economic strata, and other factors. Cancer is the main cause of death and morbidity in Europe after cardiovascular diseases. According to the European Cancer Information System, each year 2.7 million people are diagnosed with cancer and 1.3 million lost their lives due to this disease in Europe. If no further action is taken, the number of people newly diagnosed will increase to more than 3.25 million by 2040.

There is an urgent need to fully leverage the capabilities of existing and emerging nuclear technologies and insights, strengthen cooperation and opportunities between academia and industry in research and clinical practice, to reduce the disparities in access to cancer-related knowledge, prevention, diagnosis, and treatment while striving to improve health outcomes for patients. While diagnosis and imaging techniques using radionuclides are well-established (SPECT, PET) strong growth of Nuclear Medicine is expected, essentially driven by the therapeutic radiopharmaceuticals (RP) uptake. Innovative therapeutic approaches in oncology include radioimmunotherapy and targeted radionuclide therapy, requiring production of increased amounts of therapeutic radionuclides (RI) in pharmaceutical quality. This can only be achieved by a prospective strategic support of the production installations in the EU to fulfil the EU citizens’needs to the largest extent, aiming to:
· develop and industrialize (FID) of the new technologies for the production of therapeutic RIs and RPs and innovate the existing ones;
· improvements in the production of therapeutic RIs and RPs through medical cyclotrons (in EU27) by development and innovation in targetry, materials, automation and process control;coordinated production projects for RI alternativenor improved  production routes,), with strong research, development and innovative components, on the full length of the process: targets, nuclear fuel, radioactive waste treatment, radiochemical processing and pharmaceutical preclinical development;
· support for research nuclear reactors as an essential link in the supply chain and reinforcement of neutron-routes production when applicable;
· mitigate EU dependence on foreign supplies of stable isotopes (targets) and promote robust domestic supply chains for EU economic resilience.

Although there are preclinical and clinical research ongoing on therapeutic radiopharmaceuticals, the implementation of targeted radiopharmaceutical therapies still faces several challenges due to a variety of factors: insufficiency of medical radionuclides for research and clinical purposes, limited production capacity, hindered translation from lab to clinical trials (related to both regulatory aspects and infrastructure capacities, aging of existing facilities, delays in delivery and uncertainties on the overall supply chain). It needs concerted efforts to address these issues, with the contribution of industrials, researchers, pharmaceutical manufacturers, clinical research companies, regulators, public authorities and societal actors, such as patients' organizations.

Nuclear medicine uses trace amounts of radiolabelled molecules, RP, that allow the non-invasive real-time visualization of biochemical processes, at the cellular and molecular levels. Over the last few years, it has experienced substantial developments and innovations, having nowadays a clearly defined role in clinical oncology for patient prognosis, risk-stratification, staging, molecular-based diagnosis, pre-therapeutic dosimetry, monitoring of treatment response and early detection of residual disease. Nuclear medicine has gained a significant role also in cancer treatment, based on the use of so-called therapeutic RI, mainly ionizing radioisotopes (Auger electrons, beta and alpha emitters) which surpasses other methods by in-situ delivery of highly effective radiation to tumoral cells, by the use of specific radiopharmaceuticals. Targeted radionuclide therapy gained major relevance with the EMA’s approval of Lutathera® ([177Lu]Lu-DOTA-TATE) for the treatment of somatostatin receptor (SSTR) positive neuroendocrine tumours, in Europe in 2017. Lutathera® was also approved by the FDA and Canada Health in 2018 and 2019, respectively. This tracer combines a nuclear reactor-produced radionuclide (lutetium-177) and a peptide that specifically binds to a specific receptor, which is upregulated to a high concentration on tumour cells and at low physiological levels on normal tissues, delivering cytotoxic radiation only to tumour tissues. While demand of RI is generally expected to grow, the success of Pluvicto® for the treatment of prostate cancer patients significantly increases the demand for Lu-177.  177Lu is deemed to stay the radionuclide workhorse for these RPs for the next decade, as the radionuclide of choice in tens of on-going clinical studies (source: pipelines and the clinical trials databases, e.g. https://clinicaltrials.gov/), therefore its production capacity in Europe needs to be enhanced and supported by the industrial sector assuring robust domestic supply chains for EU economic resilience. Forecasting reliably of other medical isotopes needs and supply capacities is necessary to underpin investment and support decision-making in the quickly changing Nuclear Medicine landscape. Medical RIs, whose value in oncology therapy has already been proven, hindered by limited availability (i.e. due to the lack of or high cost of enriched target materials for their production, currently largely available only from Russian sources), include among others: terbium-161, copper-64/67, astatine-211, actinium-225 or scandium-47. To assure European autonomy for the supply of stable isotopes gadolinium-160 (for production of terbium-161) and ytterbium-176 (for production of lutetium-177) Europe needs to set up its own production capability. The IPCEI aims to ensure the supply of therapeutic medical radioisotopes, in pharmaceutical grade, for clinical research and radiopharmaceutical production, as well as global leadership in nuclear applications for societal benefits, with focus on medical RI production. To recall the commitment of the European Union to provide citizens with equal access to high level healthcare, the IPCEI enforces the global effort of the research community, civil nuclear sector, industrial partners, regulators and other actors for a sustainable production of RI for medical diagnosis and therapy.

	

	Political and industrial policy objectives 

	This section aims at assessing the key policy objectives of the initiative from an economic, industrial and research objectives.
2.1. What is the problem that the initiative aims at solving?  What is the “cause” of the intervention and why is it important? 
The 2022 cancer estimates show that breast, colorectal, cervical, prostate, lung and gastric cancers account for 54.2% of all new cancer cases and 50.2% of cancer deaths in the EU. (Ref ECIS). In Europe, the overall economic impact of cancer is estimated to exceed €100 billion annually (Ref Europe’s Beating Cancer Plan).
Indeed, there has been major progress in cancer diagnosis and treatment. Personalised medicine, research and innovation, technologies, alongside digital technologies, have dramatically advanced our understanding of cancer initiation and progression, prevention and diagnosis. Nevertheless, the chances of receiving a timely cancer diagnosis, in early stage, and of surviving the disease, differ considerably across Europe due to inequalities in preventive policies, access to state-of-the art diagnostics and treatments, and experienced care.
Nowadays, there is an urgent need to fully leverage the capabilities of existing and emerging technologies. Besides all cancer research and innovation, knowledge transfer through all stakeholders is of most importance. 
In the European Union, medical radioisotopes are primarily produced in the following types of facilities:
· Research Reactors are used to irradiate targets containing source materials to produce medical isotopes like molybdenum-99 (the parent of technetium-99m), iodine-131, rhenium-186, or luthetium-177. Examples of research reactors include the BR2 in Belgium (1961, 60 yrs old), MARIA in Poland (1974, 50 yrs old), the HFR in the Netherlands (1961, 60 yrs old); the major research reactors were initially designed for a lifetime of 30 years, while operation extension have been granted until 2030, but excluding potential technical failures that would prevent continuing operation. This situation is not sustainable. Action is urgently needed taking into account the necessary time for licencing and construction.
· Cyclotrons are particle accelerators that produce radioisotopes by bombarding targets with protons, deuterons or alpha particles. These facilities are used to produce medical radioisotopes such as carbon-11, fluorine-18, scandium-44/47, manganese-52, copper-61/62/64/67, zirconium-89, astatine-211, actinium-225;
· Linear accelerators can be used to produce RIs, the technology for copper-67 or actinium-225 is already in place;
· Processing and Separation Facilities After production in reactors or cyclotrons, RIs are purified and processed into usable forms, in specialized (radio)chemical processing laboratories. Furthermore, the RIs is translated into RPs by complex synthesis, in pharmaceutical compliant laboratories (EU-cGMP licenced).
· The availability of medical RIs also depends on a supply chain, which include criticality of raw and enriched source materials, in the form of strong EU dependence on RU (i.e. ytterbium-176, molybdenum-100 cannot be produced yet using the available technology and the isotope separation plants in the EU).    Irradiation, and target processing are other major components of the chain, before radiopharmaceutical production.
The perspective of producing medical isotopes in large scale reactors is being examined by Romania, using the CANDU technology (similar to projects in Canada and South Korea, with certain adjustments needed). The nuclear operator in Romania, Nuclearelectrica, recently entered into a cooperation agreement with Framatome for the production of Lutetium-177 at Cernavoda nuclear power plant, as of 2028.
Research reactors (RRs) will remain crucial for the continuing production of blockbuster RIs such as molybdenum-99, iodine-131, and also continue to be needed to stabilise the production of lutetium-177 even if part of its production switches to power reactors. RRs will continue to play key role in R&D for medical radioisotopes; however, the operation of research reactors for the production of radioisotopes cannot be sustained by individual member states if the high-value productions are moved to commercial operations.
As highlighted by the EC report “Co-ordinated Approach to the Development and Supply of Radionuclides in the EU”[footnoteRef:3], if reduction of EU reliance on foreign supply is targeted, new investments are necessary in boosting EU production capacity for medical radioisotopes, as the capability of existing installations to fulfil EU needs will deteriorate seriously. Indeed, current cyclotrons fleet will be unable to supply emerging PET and therapeutic radioisotopes needs. From 2035 onward, depending on the life extension possibilities of BR2, HFR, Maria and LVR15, research reactor production capacities are at risk. From 2040, the risk is only RJH and FRMII will remain online if no new large installations are built. Their capacities are unable to cover fully EU needs, not only for 99Mo, but overall, for essential therapeutic β-emitters nuclides such as 177Lu, 131I, etc. [3:  https://op.europa.eu/en/publication-detail/-/publication/4599de47-3ac6-11ec-89db-01aa75ed71a1/language-en ] 

Another critical aspect is the supply of nuclear fuel for research reactors. HALEU represents enriched nuclear fuel between 5% and 20% uranium-235. Currently, HALEU is produced in Russia, China and US (which anticipates shortages after 2030). There are plans to develop production facilities in the UK, to be operational after 2031. 
This IPCEI project proposal intends to tackle technological and economic aspects of innovative medical isotope production in both research reactors and cyclotron/accelerator facilities as well as large scale nuclear reactors, in order to reduce the cost of nuclear medicine, improve access for patients and facilitate a better diagnosis and treatment of cancer:
· Innovative technologies, R&D, sharing of best practices for reactor operation, and maintenance
· Supply chain reliability – ensuring the conditions for sustained production, lower outage periods, fast delivery to patients
· Diversification of medical RIs produced in the EU and reduction of dependencies on imports (for example for ytterbium-176 used to produce lutetium-177, and potentially other stable isotopes, which cannot be produced using the available technology and the isotope separation plants in the EU)
· Localization of the production of HALEU fuel needed for research reactors
· Attraction and training of labour force across the value chain (including by cooperation with universities)
· Development of the related European industrial capacity related to medical isotope production, encapsulation, transport, distribution.
· Management of radioactive waste
· Acceptance of nuclear power in general

The project will adhere to the Euratom framework in terms of nuclear safety, waste management, radioprotection and safeguards.

Also, the diversification of the medical isotopes proves to be a necessity as outlined in the Euratom Supply Agency report for 2023 and in the Council conclusions on the security of supply of radioisotopes for medical use adopted in 2024[footnoteRef:4]. Currently, technetium-99m (and subsequently its parent radionuclide molybdenum-99) is the primarily used medical isotope in the EU for diagnosis; however, cancer treatments show an increased potential for therapeutic RIs use, including lutetium-177. The current IPCEI plans to expand the production capacity of medical isotopes in the EU, supplying the internal market. [4:  https://www.consilium.europa.eu/en/press/press-releases/2024/06/17/radioisotopes-for-medical-use-council-approves-conclusions/ ] 

Additionally, the EU accounts for approximately 60% of the worldwide production of Mo-99/Tc-99m in high-flux reactors. However, the EU relies on imports for certain critical materials necessary for producing these isotopes. Specifically, the EU does not produce domesticallythe materials essential for fuelling research reactors and producing some of the medical radioisotopes. Consequently, the EU imports the nuclear fuel from countries like the United States and the Russian Federation. In order to address this security issues, a common approach to boost the production of medical isotopes in research reactors and large-scale nuclear reactors in the EU can create the demand for localized production capacities in the EU, also linked to the growing number of Small Modular Reactors (SMR) projects.

Additionally, the EU depends on imports for some medical radioisotopes not produced within its member states. For instance, actinium-225, astatine-211, lutetium-177 or copper-67, used in radiopharmaceutical production designed for certain cancer treatments, are not produced in sufficient quantities in the EU, creating dependence to meet clinical demand. The enriched stable isotopes needed are produced mainly from Russia). Boosting the production capacity for medical isotopes contributes to expanding access to high performance treatments, reducing risks in the supply chain and localizing production with positive social and economic effects in the entire EU economy.

2.2. To what EU policy objectives will the initiative contribute? Does it have a significant impact on sustainable growth?
The proposed IPCEI will contribute to the objectives of the Commission Communication on the EU Competitiveness Compass under Pillar 1, ‘Closing the Innovation Gap’; more specifically, the objectives of the announced flagship action on Life Sciences Strategy, expected in the second quarter of 2025.

In the EU4Health programme 2021-2027 – a vision for a healthier European Union, was identified as one of the 3 urgent health priorities (along with Response to the COVID-19 crisis and reinforcing the EU’s resilience for cross-border health threats, and Pharmaceutical Strategy for Europe), and subsequently adopted the ambitious Europe’s Beating Cancer Plan (Source: https://health.ec.europa.eu/non-communicable-diseases/cancer_en). Europe’s Beating Cancer Plan supports Member States’ work to prevent cancer and to ensure a high quality of life for cancer patients, survivors, their families and carers, and is structured around several key areas where the EU can add most value: prevention, early detection, diagnosis and treatment, quality of life of cancer patients and survivors. Among many flagship initiatives we refer to Early detection (#EU Cancer Screening Scheme), Diagnosis and Treatment (#EU network of National Comprehensive Cancer Centres, #Cancer Diagnostic and Treatment for All, #European Initiative to Understand Cancer), and Reducing inequalities (#Cancer Inequalities Registry). This later initiative presents the actual status, trends, recent efforts on prevention policies, cancer care performance, quality and costs, and spotlight on inequalities in cancer prevention and care – for each EU Member State, Norway and Iceland.

The cancer incidence and mortality data, published by OECD/WHO (see Figure below), show increased incidence of cancer and a high mortality rate in Europe, despite of recent advancements in oncology research and substantial financial efforts, suggesting disconnected and inefficient policies in cancer management, both prevention and treatment.
[image: ]

Country Cancer Profiles show huge inequalities in cancer incidence, arguably caused by country fingerprints but also determined by the diagnostic performance and screening programs in the MSs. Mortality related to cancer is even more heterogenous in Europe, directly linked to the treatment options and performance, as well as to prevention, follow-up and palliative care effectiveness. 
The actual situation creates the need to recover the gaps but also opportunities for improvements by learning from each other.

The IPCEI project will contribute to the implementation of the SAMIRA objectives: (1) securing the supply of medical radioisotopes; (2) improving radiation quality and safety in medicine and (3) facilitating innovation and the technological development of medical ionising radiation applications. Securing the long-term supply of medical radioisotopes is essential to maintaining EU patients’ access to vital medical procedures and supporting the development of new cancer treatments. This requires significant investments across the entire supply chain, particularly in securing source materials and new production capacity.
The IPCEI project propose also to answer to the initiative of the Commission - European Radioisotope Valley Initiative (ERVI) which, based on stakeholder feedback, aims at creating the conditions to increase production of medical isotopes.

2.3. What are the industrial policy challenges to overcome in the area?
The nuclear industry expressed legitimate interest and opportunity to reshape public perception of the nuclear applications for the societal benefits through the production of medical RIs. By demonstrating the essential role of nuclear technology in healthcare, the industry showcases its contributions to societal well-being beyond energy production. The industry continues to innovate in producing medical isotopes, assuring their reliable supply, and reinforces its commitment to advancing public health. This evolution underscores the importance of nuclear technology in everyday life, paving the way for future developments with significant health benefits. 
The quickly changing medical isotope production installations’ landscape (https://op.europa.eu/en/publication-detail/-/publication/4599de47-3ac6-11ec-89db-01aa75ed71a1/language-en) forecasts industrial challenges to overcome the uncertainties regarding new developments. The European Radioisotope Valley Initiative (ERVI) advises to support power reactor medical isotope production projects (ENER/D3/2022-80). Given that the production of medical RI (lutetium-177) at the European level is currently conducted exclusively in research reactors, in the context of the predicted growth, involving of civil nuclear reactors and industrial actors in RIs production is a critical necessity. They would not only expand production capacity closer to the continuous expanding necessity but also ensure a continuous and stable supply of lutetium-177 and other therapeutic RIs (such as, but not limited to: copper-64/67, astatine-211, actinium-225, scandium-47, terbium-161). 
Challenges in the area of medical isotopes production generally reside in the following:
1. Supply Chain Reliability
· Limited production facilities: Only a few facilities worldwide produce key medical isotopes for therapy; limitations come mainly from: (i) non-favourable technical characteristics of the installed infrastructures (i.e. low/medium energy cyclotrons cannot produce therapeutic RIs), (ii) the limited number of research reactors dedicated to RIs production, and (iii) the lack of involvement of the nuclear power reactors.
· Aging infrastructure: Many reactors producing medical RIs are decades old, creating an increased risk for supply interruptions. Replacements will need to be planned in the future (eg. Pallas project).
· Geopolitical risks: Dependence on facilities in specific regions can expose the supply chain to disruptions due to geopolitical tensions. Different connecting parts in the supply chain are facing geopolitical risks, most relevant are: (i) the target materials availability (isotopically enriched and/or rare materials), and (ii) nuclear fuel supply dependencies on the US and RU 
2. Innovation and Technology Development
· R&D barriers: Developing of new production methods for emerging medical RIs requires significant investment in research and development.
· Translational research: from laboratory to clinical application pathway, RPs drug development is a time & resources-consuming and highly regulated process, also involving specialised trained personnel in inter- and multi-disciplinary area.
· Technology transfer: Limited collaboration between research institutions and industry delays the commercialization of innovations. Early involvement in the development of a production process (both RIs and RPs) of the European Medicines Agency (EMA), national health authorities, or institutions overseeing nuclear safety is not properly acknowledged, creating difficulties and postponing in later stages.
· Transition from cyclotron/research reactor methods to NP reactor methods: Moving from research-reactor-based production to production in large scale nuclear reactors is feasible but technically challenging, thus requires EU wide support (currently, the production of medical isotopes in large scale reactors takes place in Canada, Russia, China, South Korea, with such plans in the US as well. For interest to the UE is the technology used in Canada and South Korea for CANDU reactors which can be adjusted for the nuclear reactors in Cernavoda). 
Other challenges:
· Lack of harmonized rules for the implementation of EU regulations at national levels on the road/air transport of radioactive materials. The transport challenges of novel (R&D) radionuclides and the alpha emitters have to meet the consensus regarding the applicable rules.
· Lack of a talent pipeline addressing the issue of skills shortages in the nuclear and medical sectors dealing with nuclear medicine
· Novel developments in R&D (for example mass separation as part of radionuclide processing) need to be reflected in the updated regulations
· lack of alignment between pharmaceutical legislation and guidance with  the radiation safety legislation (BSSD’s requirements) regarding radiopharmaceuticals and radioisotopes for medical use, leading to interpretation issues and varied legislative processes across Europe. (BSSD: Radiation safety legislation).
0. What types of research and development and innovation or first industrial deployment activities ([footnoteRef:5]) need to be conducted? For RDI-activities, why would they be of major innovative nature or constitute an important added value in light of the state of the art? For FID activities, why do they allow for the development of a new product or service with high research and innovation content or the deployment of a fundamentally innovative production process? [5:  Regular upgrades without an innovative dimension of existing facilities and the development of newer versions of existing products do not qualify as first industrial deployment.] 

Optimise a network of production installations to ensure flexible, resilient, sustainable, safe, equal and affordable access of EU citizens to medical RIs. The nuclear applications for societal benefits are foreseen to transform and the industrial actors and connect the three worlds of business, research and educational. FID activities allow for the implementation of production of therapeutic RIs in the industrial sector. Most activities of this theme consist in developing and deploying technologies to support continuous improvement, operational efficiency, and new manufacturing processes, which must qualify for the high standards of safety of both pharmaceutical and nuclear industries.
0. Is the initiative related to an integrated infrastructure project in the environmental, energy, transport, health or digital sectors? If yes, please explain why it is of great importance for the respective EU strategies or why it will contribute significantly to the internal market.
The IPCEI project can contribute to integrated infrastructure in the field of Non-power applications of nuclear energy. Integrated infrastructure projects could be identified further in the design process, based on Member States' feedback. Such projects (related to production and perhaps processing and other downstream aspects) can contribute to consolidating EU security of supply and long term more affordable access to treatments. They can also boost public acceptable of nuclear power in general and encourage the retention of skills and localization of critical industries such as HALEU fuel production in the EU.

	

	EU Dimension

	This section aims at assessing the relevance of an intervention at EU level in the proposed area. 
What would be the EU value-added of an intervention in this area? 
The development of nuclear capacities for medical RIs production is critical for achieving the EU’s resilience and open strategic autonomy in the field of cancer therapy. However, the EU still needs to build a joint and coordinated strategy to date, to assure equal access of European citizens to innovative and personalized treatment options. 
 Adapting the technology for production of medical isotopes in large scale nuclear reactors, requires long development and deployment times.. The molybdenum-99 production is of capital importance and innovation should sustain its long term development. Improvements in existing technologies and development in alternative routes, on full process and supply changes are sought. In addition, a collaborative EU-wide project in the area of the development of nuclear supply chains and fuel cycle (elements common to other fission IPCEI project proposals), as well as the transformation and modernisation of existing industrial sites will facilitate the implementation of innovative RIs production technologies.
The development of an IPCEI project for medical isotopes will contribute to the development of the internal market for nuclear energy in general in the EU in terms of:
· R&D and Innovation: The EU funds research through programs like Horizon Europe/Euratom R&D (direct and indirect actions), focusing on advanced nuclear technologies (including SMRs, fusion), Nuclear Safety & Radiation Protection, Radioactive Waste Management, Nuclear Education & Training waste management, nuclear medical applications.
· Manufacturing and Supply Chain: Currently, much of the technology and manufacturing capacity exists outside the EU, particularly in countries like the US, Russia, and China. Building an EU-based supply chain would require investments in manufacturing, skilled labour, and regulatory frameworks.
· Workforce Development: to train a skilled workforce to support the nuclear sector is crucial for a successful value chain.
· Regulatory Framework: Harmonizing regulations across EU member states is essential for nuclear projects (e.g. deploying SMRs). The European Nuclear Safety Regulators Group (ENSREG) could play a role in this harmonization.
· Industry Partnerships: Collaborations between EU member states, private sector stakeholders, and research institutions are crucial for developing a local SMR industry.
· Public Acceptance and Education: Gaining public trust through transparent communication about safety, waste management, and environmental benefits is vital for deploying nuclear projects in the EU.
Which positive spill-over effects to the EU economy/society would the initiative deliver? 
This IPCEI will bring around the table various players committed to develop innovative production routes/technologies of therapeutic RIs to increase Europe’s industrial capacity.  It will also contribute to the creation or strengthening of new competencies and skills, which are crucial for the long-term sustainability and competitive advantage in medical RIs production and nuclear medicine. Translational R&D is the key to implement emerging radioisotopes into radiopharmaceutical production processes. This will help to foster collaboration between partners in the IPCEI ecosystem, researchers to share some of the knowledge obtained within the industry and more broadly in the health sector, involving medical engineers, clinical practitioners and patient organizations.
In addition, an IPCEI will have spill-over effects for the broader European economy and society in terms of:
· Boost competitiveness, by enhancing the competitiveness of EU companies in global markets. It will more generally contribute to strengthen the position of the EU in the nuclear sector;
· Improve the awareness and public acceptance of the nuclear technologies, by the involvement of all the stakeholders in communication activities, aiming to pass valuable, correct and fair messages to the general public, patient organizations, and local communities;
· Stability and sustainability will be enhanced by increasing the domestic production of medical RIs, it can stabilize prices, enhance EU competitiveness, and stimulate exports of high-value products.
· Creating a demand for further development of downstream sectors, such as encapsulation plants, distributors, transporters and end users of medical isotopes;
· Contribute to the formation of a highly skilled workforce, in the nuclear and in the medical sectors, as well as across the value chain by increasing the production basis for medical isotopes in the EU

Would the initiative address or aim to prevent a significant EU strategic dependency? If yes, please describe which dependency and how the initiative addresses it.
The initiative would position the industrial actors and nuclear reactors as key players in securing the availability of crucial medical isotopes, significantly contributing to Europe's self-sufficiency and competitiveness in this vital sector. The EU could further reduce the dependency on Russian imports for medical isotopes and related materials mentioned in section 1. The initiative to produce medical isotopes marks a milestone in the nuclear industry's evolution, offering tangible healthcare benefits and contributing to a positive shift in public perception. It will positively impact:
· Sustainability in the Supply of Medical Isotopes
· Healthcare Security and Response Capability
· Control over a Critical Resource for Health
· Protection of the EU's Economic and Public Health Interests

	

	Market Dimension

	The objective of this section is to assess whether there is a need for public intervention in the area. 
What are the important market, systemic failures, or societal challenges that the initiative will address? Why is public intervention necessary?
Europe faces a turning point in health. Personalized medicine needs modern tools to early diagnose, efficient response to treatment, palliative care and therapy monitoring of diseases. An ageing population, the rising burden of cancer and neurodegenerative diseases, in addition to world’s highest incidence of cardiovascular pathologies are all placing pressure on health systems across Europe. EU ambition is to enable people in Europe to live longer, healthier lives. The EU support is a catalyst and a guarantee for building and growing businesses to create products and services that progress healthcare in Europe, while strengthening our economy. The key problems remain related to affordability of treatments, delays in supplies due to imports and extended outages of ageing EU facilities, the supply chain aspects including the supply of fuel for research reactors, the need to secure new innovative radioisotope production in the UE via a coordinated plan, which can also encompass downstream aspects. An IPCEI for non-energetical applications of nuclear technologies, mainly development of innovative technologies for medical radioisotopes production, would respond to several market failures, including political risk, and coordination issues. It worth mentioning as coordination failure the lack of a legal framework harmonised at the EU level that can hinder the cooperation between companies, and between doctors, patient organizations and pharmaceutical companies.
(1) Patients access to innovative therapeutic strategies in cancer and neurodegenerative diseases depends largely on political choices made by the EU Member States, in terms of health policies and public investments. This political insecurity can hinder the capacity of projects to have access to financing (asymmetric information). Private investors in pharmaceutical industry often point the limited availability of therapeutic RIs, which stop the projects aimed at increasing production of RPs, as they perceive the risk as too high or unpredictable. In their risk analysis, investors will take into account the possibility of a structural change in political direction regarding support in implementing new production technologies of medical RIs. 
(2) Securing private investments. Private investors are often reluctant to fund isotope production due to high upfront costs, long payback periods, and the risk of regulatory hurdles (asymmetric information). Public funding or EU-supported projects could address this gap, enabling long-term investments in isotope production infrastructure.
(3) Security of supply and resilience. Dependence on non-EU suppliers increases vulnerability to geopolitical tensions and trade restrictions (negative externality). Strengthening EU-based production enhances strategic autonomy and supply chain security, including with regards to localizing the production of HALEU for research reactors
(4) R&D efforts are generally considerable and costly due to the expansive technologies needed for testing and production (positive externalities). Boosting production of medical isotopes in the EU can contribute to the efforts of the R&D sectors to research and develop new treatments, also preserving local know how. These positive effects can be used by other market participants as they cannot be fully internalised by the company or research centres that undertook the initial innovation.
(5) Workforce development in nuclear medicine (coordination failure). A lack of skilled professionals in nuclear science and medicine limits the effective use of isotopes in healthcare. A more concerted action should accord the needs for multidisciplinary and highly skilled personnel in nuclear, pharmaceutical and medical fields to better address the societal challenges of the initiative. An EU project can include training and research components, fostering skilled workforce for the medical isotope industry and higher retention in the sector.

4.2.Is there an existing EU value chain in the area? Is there a pipeline of private projects in the area that needs de-risking/ financing? On which basis can individual projects be integrated in a common structure/roadmap or programme aiming at a coherent, systemic approach?  
Well defined and comprehensive European regulations are in force, both in pharmaceutical production and nuclear technologies and applications. Differences in their implementation at the national level (e.g., different required documents, permits, certifications, deadlines) should be addressed, as they significantly hinder industrial producers of RIs and finished RPs.
Concerted action at EU level concluded to SAMIRA Action Plan and Europe’s Beating Cancer Plan. This proposal fits into these perspectives, giving a tool to achieve their ambitious goals.
An IPCEI on the topic will leverage or build on the results of recently completed or ongoing EU-funded projects:
· PRISMAP (www.prismap.eu), building a European network for medical radionuclides
· SECURE (www.enen.eu/secure-project), Strengthening the European Chain of sUpply for next generation medical RadionuclidEs
· TOURR (www.tourr.eu), Towards Optimized Use of Research Reactors in Europe
· Accelerate.EU, a project which involves industry, aiming to elevate the future of cancer care with alpha theranostics, recently funded under Innovative Health Initiative (IHI)
IPCEI will collaborate with European Radioisotope Valley Initiative (ERVI) by sharing information, joint calls and events, cooperation platforms, coordinated communication campaign, and implementing its recommendations.
4.3.How would the IPCEI help to leverage or trigger more private investments or financing from the market in the technology area concerned?
The EU Taxonomy and the Complementary Delegated Act recognize nuclear energy as a transitional, low-carbon energy source that can contribute to decarbonisation (if strict safety and waste management conditions are met). While this allows nuclear projects to access sustainable finance, nuclear remains outside the scope of many of them and long-term regulatory, political, and public perception challenges remain.
There has been very limited experience from EIB and EBRD in terms of financing medical isotopes production projects in the EU.
The IPCEI would address the industrial actor’s reluctance to involve in the medical RIs production, by ensuring a coordinated investment in the implementation of new and innovative technologies for the production of diverse medical isotopes and processing aspects. It would enable investments from the nuclear power sector, pharmaceutical industry, clinical trials companies, marketing/distributor chains, and associated business, to answer the future needs of the MS in terms of therapeutic RIs supply and availability. Moreover, the related education activities will contribute to a sustainable workforce in the nuclear sector, while a strong communication plan will assure the increase of the public awareness regarding the societal benefits of the nuclear industry. EU support gives security and visibility to private investors, and reassure the MS support to the nuclear and nuclear pharmaceutical industries.


	

	IPCEI value-added

	The objective of this section is to assess whether an IPCEI would be an efficient tool to intervene in the given area. 
Can the area be entirely supported by other EU and/or national policy interventions?
No, not entirely. In addition to existing EU programs and policies addressing the issue of medical isotopes and building on the expertise and research already available in this area, the IPCEI project will try to bridge the gap between research and production, by encompassing a wide range of stakeholders from MS authorities, companies involved in the production of medical isotopes, supply chain partners, universities, R&D institutes, regulatory authorities (tackling aspects related to the transport of radioactive isotopes), distributors etc in a holistic approach aimed at integrating different links and pieces of the puzzle in order to ensure increased access of patients to diagnosis and treatment and timely delivery of isotopes where they are needed, at reduced cost. The project will also take a more geopolitical dimension in terms of consolidating production basis in Europe and reducing import dependencies.   
Can the area be supported by alternative funding tools, such as Horizon, DEP, CEF or other appropriate State aid instruments, such as CEEAG, RDIF, GBER? 
Yes, only partly. While Horizon Europe can contribute to R&D aspects, we see the need for extended state aid and other instruments such as Innovation Fund, Just Transition Fund, InvestEU to boost EU competitiveness, resilience and security of supply of medical isotopes by developing new projects and infrastructure both for innovative production techniques as well as regional processing facilities ensuring a better distribution and timely access to treatments.
Would an existing industrial alliance or the creation of an industrial alliance facilitate an EU ecosystem in the relevant area (e.g. market creation by regulatory requirements)? 
At present, there is no industrial alliance dealing with the production and supply of medical isotopes in the EU. While such an industrial alliance would be helpful, developing new production facilities and ensuring an integrated approach to the supply chain, skills, waste management aspects would require a greater involvement of MS competent authorities (for example, regulatory aspects, regulatory sandbox for new technologies, permitting, etc). 
The aim of the IPCEI project for medical isotopes would be to pre-establish and pre-align as much as possible the technical, economical and social aspects for boosting production in Europe, in an integrated manner, involving new technologies and processes. The result of the IPCEI should be a commercially viable solution, that can attract financing for deployment and implementation.
What would be the specific benefits of the IPCEI tool in the given area?The main benefits would consist in: 
1. Strategic autonomy and security of supply
The IPCEI project would contribute to the reduction of EU dependence on non-EU suppliers for critical medical isotopes, such as molybdenum-99, cobalt – 60, technetium – 99, wiodine-131, and lutetium-177, which are vital for diagnostic imaging and cancer treatments and ensure uninterrupted supply during geopolitical crises, reactor outages, or logistical disruptions, enhancing the EU's resilience and sovereignty in healthcare.
The project also aims to develop European capacity for fuel metallisation in order to address the specific needs of radioisotopes production with research reactors. Furthermore, European industrial capacity will address the significant security risk associated with dependence on RU for the supply of target stable isotopes.
2. Advancing healthcare access and innovation
By boosting EU production of medical isotopes using innovative technologies and new processes, the project could increase access to nuclear medicine for diagnosis and treatment across EU countries by ensuring a stable supply of high-quality isotopes. It could also expand the availability of life-saving procedures, such as PET and SPECT scans, and cancer therapies using isotopes like lutetium-177 and foster innovation in radiopharmaceuticals, enabling the development of next-generation treatments for complex diseases, including personalized medicine.
3. Boosting research and development
The project would encourage collaboration between academia, research institutions, and industry on isotope production and nuclear applications, by promoting innovation in alternative production technologies. It can contribute to positioning the EU as a leader in medical isotope production and advanced nuclear applications, creating intellectual property and high-tech capabilities. The project could also promote cooperation among European stakeholders, from nuclear facilities to healthcare providers, strengthening unity in addressing healthcare challenges.
4. Economic and industrial benefits
The project would strengthen the EU's industrial base by fostering new businesses and jobs in high-tech sectors related to nuclear medicine and isotope production. It can contribute to the development of supply chain ecosystems for isotopes and radiopharmaceuticals, benefiting both large companies and SMEs and enhance competitiveness of the EU in the global nuclear medicine market, capturing a larger share of the growing demand for medical isotopes.
5. Addressing market failures
The project would address structural weaknesses in the isotope market, such as:
· High upfront capital investment costs.
· Limited financial returns due to the public good nature of isotopes.
Public-private co-funding under the IPCEI framework could mitigate these barriers, ensuring long-term sustainability and resilience of isotope production.
6. Workforce development and skills enhancement
The project would create training opportunities for young professionals and researchers, addressing shortages in nuclear medicine expertise and ensure a pipeline of talent for the future, supporting the long-term growth of the sector.
7. Enhancing public perception of nuclear power
The project would demonstrate the societal benefits of nuclear technologies beyond electricity generation and improve public understanding and acceptance of nuclear power, as enabler of healthcare innovation and sustainability, enhancing EU’s leadership in leveraging nuclear technologies for applications with direct societal impact.
How will you ensure SME participation in the IPCEI ecosystem?
The challenge of increasing the industrial capacity in the nuclear sector concerns SME, activating in close connection with the field, such as distributors, clinical trial companies, radioactive transport, medical services, patient care services, marketing, specialized training - all of which will be invited to submit projects by the MS.

	

	Next steps

	The objective of this section is to assess what additional analyses are required for deciding whether to continue working on an IPCEI in the given area. 
Based on the above, should the given area be further considered in-depth for a potential IPCEI? 
Yes, the IPCEI framework can create a unique opportunity to facilitate large scale, multi actor engagement, cooperation, research-development and innovation and pre-commercial stages (FID) of developing medical isotopes capacities in the EU, expanding or modernizing existing ones, based on shared know-how and financial resources between interested MS and industrial players. 
Boosting medical radioisotopes production in the EU would increase patient access to nuclear medicine, better and timely diagnosis and treatment (“better health”) and a more stable and secure supply chain, with less dependency on external suppliers (“strategic autonomy”) on the entire chain: nuclear fuel, enriched target materials, waste treatment, transport of radioactive sources, radiochemical processing, radiopharmaceutical R&D and clinical trials. 
Currently, critical medical radioisotopes are mainly produced in third countries which make supply uncertain. The research reactor facilities in the EU are also tackling the aging problem, which prompts the need to modernize existing capacities and develop new production of medical isotopes to cover the increased and diversified uses in nuclear medicine. Research reactors, large scale nuclear reactors, cyclotrons and other facilities are targeted by the IPCEI with respect to R&D and FID of new technologies deployment. 
Upstream production (R&D&I and FID) of medical radioisotopes using new, improved or emerging tehcnologies will integrate with the supply chain requirements and fuel cycle value chain, which are common to other IPCEI thematic areas (SMR/fusion). 
Potential synergies can be created under the objective of security of supply and resilience of the EU nuclear sector (reducing dependencies on imports from Russia).
0. What additional analyses/information would be needed to refine the assessment? 
· economic forecast regarding market demand, job creation, and return on investment
· analysis of existing funding possibilities and gaps in the market
· analysis of different new technologies and their market potential and challenges – depending on the interests of MS wishing to participate in the project and accelerate to market different technologies.







Annex: link with IPCEI Communication eligibility criteria

	Eligibility Criteria for IPCEI 
	
	Assessment in fiche

	3.1. Definition 
	
	

	Integrated project (§13)
	
	To be assessed later in design phase but some elements could be included in 4. Market dimension section (question 4.1)

	3.2 Common European Interest
	
	

	Contribution to EU objectives and strategies (§14)
	
	Section 2. Political and industrial strategy objectives (question 2.2)

	Overcoming important systemic or market failures, or societal challenges (§15)
	
	Section 2. Political and industrial policy objectives (question 4.1)

	Minimum 4 Member States (§16)
	
	To be assessed later in design phase but some elements could be included in 4. Market dimension section (question 4.1)

	Spill-overs to economy and society (§18)
	
	Section 3. EU dimension (question 3.2) 

	Co-financing by the beneficiaries (§19)
	
	To be assessed later in design phase but some elements could be included in 4. Market dimension section (question 4.1)

	Compatibility with DNSH (Is there an EU value chain to mobilise? (§20)
	
	To be assessed in design phase

	Addressing a clearly identified and significant strategic dependency (§21)
	
	Section 3 EU dimension (question 3.3)

	Major innovative nature, in the light of the state of the art in the sector (§22)
	
	Section 2. Political and industrial policy objectives (question 2.3)

	First industrial deployment (§23-24)
	
	Section 2. Political and industrial policy objectives (question 2.3)

	3.3 Importance of the project
	
	

	Importance of the project (§26)
	
	Section 2. Political and industrial policy objectives (question 2.1)
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