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Integrating European Infrastructures for Starting Communities: 
Physical mass separation to foster a new research era with emerging medical isotopes 
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INFRAIA Kick-Off meeting, 30th April 2019, Erice 
 
TOWARDS INTEGRATING EUROPEAN INFRASTRUCTURES FOR STARTING COMMUNITIES: 
PHYSICAL MASS SEPARATION TO FOSTER A NEW RESEARCH ERA WITH EMERGING MEDICAL ISOTOPES 
 
 The integration of facilities at the European scale has the potential to foster the collaboration and creation of 
a new research community in the field of non-conventional medical isotope production and research in 
radiopharmaceuticals and nuclear medicine. Through this integration, an improved access to new radioisotopes and 
new grades can open up research opportunities at the European scale that were barely possible because of the 
fragmented European landscape. In this context, we propose to kick-off the submission of a project for Integrating 
European Infrastructures for Starting Communities in the Horizon 2020 program of the European Commission during 
the final conference of MEDICIS-Promed in Erice [1]. 

The meeting will start with an introduction from the European Association of Nuclear Medicine (EANM), 
the International Federation of Pharmaceutical Manufacturers & Associations (IFPMA), and the International Atomic 
Energy Agency (IAEA). It will be followed by an introduction providing information on the path from the preparation 
to the submission of an INFRAIA project for starting communities in the Horizon 2020 program of the European 
Commission and the rationale behind the proposed Physical mass separation to foster a new research era with 
emerging medical isotopes by CERN/Sciprom. 

 
The INFRAIA projects are structured along 3 types of Activities: 

▶   Trans-national access or virtual access activities, to support scientific communities in their access to the 
identified key research infrastructures 

▶   Networking activities, to foster a culture of co-operation amongst research infrastructures, scientific 
communities, industries and other stakeholders as appropriate, and to help develop a more efficient and 
attractive European Research Area 

▶   Joint research activities, to improve, in quality and/or quantity, the integrated services provided at European 
level by the infrastructures 

 
To help in the preparation of the project kick-off consortium on Tuesday 30th in Erice, we invite you to submit a short 
abstract of ½ page and upload a presentation of up to 5 slides on https://indico.cern.ch/event/812606/, should you be 
willing to propose a: 
 

▶   Facility as key research infrastructure, providing medical isotope with accelerators, neutrons or mass 
separation 

▶   Network activity for co-operation between research infrastructures, scientific communities, industries and 
other stakeholders, that could address, to name but a few, the elaboration of a virtual platform, the liaison with 
licensing and clinical communities, the production of PET-emitting isotopes for hadron-therapy 

▶   Joint research activity, that will focus on the development of the services provided, and could cover medical 
isotope production and acceleration techniques, dosimetry reduction through new medical imaging techniques 

 
For Network activity and Joint research activity, submissions that already foresee the participation of other institutes 
are particularly welcome. If you are willing to join the consortium and do not yet know how exactly your activity 
would fit in, please do submit a proposal. 
 
We are looking forward to meeting you soon in Erice,  
Best regards, 
 
Thierry for the starting consortium. 
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BACKGROUND 
 

The field of precision medicine, notably that of targeted radiotherapy and theranostics combining 
radiopharmaceuticals for therapy and diagnostics, has shown rapid developments for the past few years. New 
radiopharmaceuticals have recently been approved for the treatment of cancers, demonstrating efficacies in clinical 
trials. Xofigo® marketed by Bayer is a targeted alpha therapy drug and the theranostic pair 68Ga-DOTATATE / 77Lu-
DOTATATE (Netspot®/Luthatera® marketed by Advanced Accelerator Applications/ Novartis), combines a PET 
imaging agent and a beta emitting treatment isotope. The successful development of these drugs was made possible by 
the prior development of radioisotopes in a single or few centers before the European research community, active for 
the development of new radiopharmaceuticals, and of their tests in preclinical and subsequent clinical phases could 
actually select a proper isotope-bioconjugate combination able to show efficacy up to the last clinical trial phases [2]. 
This cycle going from drug development to market requires research activities and access to non-conventional 
radioisotopes. For instance, the development of Targeted Alpha Therapy (TAT), exploiting treatment 
radiopharmaceuticals with alpha-emitting isotopes is presently limited at large by the access to these rare isotopes such 
as 225Ac or 211At [3]. The emerging alpha-emitting 225Ac-PSMA-617 drug can be indicated for cases where the 177Lu-
PSMA-617 treatment was not efficient. This result was made possible with 225Ac provided by the European Joint 
Research Center, Karlsruhe.  

 

 
Reprinted from Ref. 2.: Patient selection criteria: Work-flow how patients were selected to receive PSMA-RLT as an unproven 
intervention in clinical practice (A). Patients with oligo-metastatic, “hot-spot”- pattern tumor spread (B) were preferably stratified 

to receive 177Lu-PSMA-617, patients with “diffuse”-pattern bone marrow infiltration (C) were stratified for 225Ac-PSMA-617. 
 

These results and various others triggered a recent topical meeting in Vienna dedicated to the supply of 225Ac 
in targeted alpha-therapy [4]. There, production with accelerators and nuclear reactors, isotope physical mass 
separation, and their impact on the obtained purity grade, licensing and waste treatment, recent clinical tests, was 
reviewed. While a few isotopes and their production routes are well established in nuclear medicine, both for 
diagnostics and therapy, emerging isotopes and new methods of production are being elaborated and still need to meet 
the foreseeable market growth for new therapeutic radiopharmaceuticals. In our Marie-Curie training network 
MEDICIS-Promed, 15 young researchers have been trained in the different scientific fields relevant in isotope 
production and research in radiopharmaceuticals, across an intersectorial network of academic research institutes, 
international organizations, private companies and hospitals. We can notably highlight the construction of a new 
facility MEDICIS at CERN for the improved access to 149/152/155Tb as part of a unique medical isotope quadruplet (with 
161Tb) or the production of high-specific activity 169Er produced in the high neutron flux reactor ILL and separated at 
MEDICIS. 
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FIGURE LEGENDS 
 
 

 
 

Figure 1: Patient selection criteria: Work-flow how patients were selected to receive PSMA-RLT 

as an unproven intervention in clinical practice (A). Patients with oligo-metastatic, “hot-spot”-

pattern tumor spread (B) were preferably stratified to receive 177Lu-PSMA-617, patients with 

“diffuse”-pattern bone marrow infiltration (C) were stratified for 225Ac-PSMA-617.  
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Reprinted from Ref 5 : Overview of medical radioisotopes production and possible market evolution for treatment 
radiopharmaceuticals. 

 
 

  

  
 

Network in Europe across the supply chain from new isotope production to radiopharmaceutical developments 
 Left MEDICIS-Promed H2020 ITN [1]. Right, existing network including new institutes foreseen at the kick-off meeting. 
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Figure 31 : Main medical radioisotopes production process 

The main imaging radioisotopes are today produced efficiently in reactors (Mo-99/Tc-

99m for SPECT) or cyclotrons (F-18 for PET, and probably Ga-68 in the near future
161

). 

However, the main therapeutic radioisotopes (Ra-223, Sc-47, Y-90, I-131, Ho-166, Lu-
177, Re-188, Bi-213, Ac-225, Pb-212, etc.) or brachytherapy compounds (Ir-192, I-125, 
Co-60) are only or at best produced in research reactors. While a reactor is versatile 

enough to mass-produce all necessary radioisotopes simultaneously under the required 

GMP conditions, it is not the case for cyclotrons.  

For Mo-99, as well as for the new radiotherapeutics, securing a cost-efficient, high-

quality and mass supply of all the necessary radioisotopes in Europe is essential to avoid 

EU-dependence on foreign supplies. This raises the question of the sustainability of 

Research-reactor production of radioisotopes in Europe.  

European Research Reactors, among them HFR (The Netherlands), BR2 (Belgium), Maria 

(Poland) and LVR-15 (Czech Republic) are producing about 60% of global needs for Mo-

99 for SPECT imaging, which is the imaging workhorse (>80% of the annual 10 million 
nuclear medicine imaging procedures in Europe) and for the time being the main

162
 

radioisotope produced in the reactors. Despite the increase in PET imaging, SPECT Mo-99 

radioisotope imaging is rather stable or slightly declining in MS such as France and 

Germany (about 30% of EU procedures). Despite the lack of reliable EU-28-wide and 

global figures, there is no sign that the massive use of Mo-99 will decline in the near 

                                                 
161 Radioisotope currently subject to extensive studies. 
162 In terms of volume and monetary value. 
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Figure 8: Possible market evolution for radiotherapeutics – source MedRaysIntell (2016) 

Defining reliably the European fraction of the market is impossible. Given the different 
business models in USA and in Europe, such an evaluation would require that the 
activities of the US centralised radiopharmacies players are removed from the total or 
that the activities of the European hospitals-integrated radiopharmacies are considered 
as a separate “business”, which does not make sense. A very rough yardstick could be 
the relative fractions of Mo-99 procedures, which represent at the moment the largest 
fraction of the imaging procedures. The world distribution of these procedures is roughly 
55% (USA), 25% (Europe) and 20% (rest of the world). With this very rough yardstick, 
the EUR 3.8 bn European share of the global market would be around EUR 3.8 x 25% = 
EUR 1 bn. It must be stressed that this figure cannot be analytically justified and does 
not take into account the anticipated development of radiotherapeutics.         

 
5.1.4. Other applications 

Other applications concern the Dental and the Veterinary sectors. 

 
Sources: (5) https://www.grandviewresearch.com/industry-analysis/dental-x-ray-market, 

(6) https://www.marketsandmarkets.com/Market-Reports/veterinary-imaging-market-80889726.html 
 

Table 7: Other Health markets 

5.1.5. Conclusion: Ionizing radiation based medical-equipment market 

The total value of the market, when adding Diagnostics-imaging equipment + software 
(all modalities, with services) to Radiation-oncology equipment, Dental and Veterinary 
equipment, and radioisotopes, amounts to EUR 44.3 bn; it is growing at an attractive 
pace, with a sharp increase in the radiotherapeutics market being forecast. When 
accounting for the IR-based equipment + software alone, including equipment and 
software servicing, the global market comes to about EUR 28.3 bn.  

  

2016 Market data US$ bn EUR bn (iv) Source
Global Dental X-Ray (2015) 1,8 1,5 (5)

Global Veterinary imaging market (2017) 1,4 1,2 (6)
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        7ème Séminaire « Médecine et Nucléaire »  

 
 

PROGRAMME 
Samedi 18 mai 2019 
 
 

9h15-9h30 
 
9h30-10h 
 
 
10h-10h40 
 
 
10h40-11h20 
 
 
11h20-11h40 
 
11h40-12h20 
 

 
 

 
 
12h20-13h 
 

 
 
 
 
13h-14h30 
 

 
14h30-14h45 
 
14h45-16h 
 
16h – 17h15 
 

 
17h30 
 
 
17h30-18h30 

ACCUEIL / CHÂTEAU DE CADARACHE  
 
Présentation du CEA Cadarache par le Directeur du Centre 
Christian Bonnet, Directeur du CEA Cadarache 
 
Les rayonnements ionisants : effets sanitaires 
Dr. Laurence Lebaron-Jacobs – CEA/Direction de la Recherche Fondamentale  
 
Le futur réacteur de recherche RJH : « un cœur pour notre santé » 
Jean-Pierre Coulon, Chef de Projet RJH - CEA/Direction de l’énergie nucléaire 
 
PAUSE 
 
L’usage des radio-isotopes pour le diagnostic et pour le traitement médical 
Pr. Florent Cachin – Président de la Société Française de Médecine Nucléaire et 
Imagerie Moléculaire, SFMN - Directeur scientifique au Centre de Lutte contre le 
Cancer Jean-Perrin de Clermont-Ferrand 
 

 
Les médicaments radiopharmaceutiques innovants 
Pr. Benjamin Guillet – Chef de service Radiopharmacie APHM Marseille - Directeur 
de CERIMED, Centre Européen de Recherche en Imagerie Médicale – Directeur du 
Laboratoire de Pharmacodynamie – Aix Marseille Université 
   
DEJEUNER AU CHÂTEAU DE CADARACHE  
 

 
Départ bus château vers l’entrée du site – contrôles badges/identités. 
 
Groupe 1 Visite RJH  / Groupe 2 visite du Centre tour du site commenté 
 
Groupe 2 Visite RJH / Groupe 1 visite du Centre tour du site commenté 
 

 
RETOUR CHÂTEAU DE CADARACHE / FIN DU SEMINAIRE 
 
 
Le OFF : pour les férus d’histoire, visite du château – inscrit Monument Historique-  
et de la chambre du Général De Gaulle ! 

 
 
 
          
              INSCRIPTION PAR MAIL : medecinenucleaire@cea.fr 
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The meeting will be a cornerstone of an International 
Research Community to study biophysics at FAIR and new 

accelerators under construction in Europe, Asia, and America. 

GSI Darmstadt, Germany 20-22 May 2019

1st International    
Collaboration Meeting

§ Space radiation protection
§ Cosmic ray simulations at 

accelerators
§ High-energy particle radiography
§ Theranostics
§ Radioisotope production

§ High-dose rate particle therapy
§ New ions for therapy
§ Radioactive ion beams in therapy
§ New ideas for biomedical 

applications at accelerators

Main Scientific Organizer Scientific Secretary
Prof. Dr. Marco Durante Dr. Radek Pleskac

Participation is free and open to all researchers interested in the field.
Registration and information:

https://indico.gsi.de/event/7796/
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