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1. Introduction 
Around 2010, the world experienced a global shortage of a few radioisotopes used in nuclear 

medicine caused by a temporary suspension of production from the worldôs major supplying 

nuclear reactors. This situation repeated several times in the past decade. It resulted in 

significant widespread delays in and disruptions to medical services involved in the diagnosis 

of many diseases, particularly cancers and had implications for the long-term survivability of 

patients (Hoyle, 2020). This shortage immediately raised a need to secure radioisotope 

production. Obviously, the secure production of radioisotope production and its distribution 

throughout Europe should follow sustainable patterns.  

It is clear that in medicine not only nuclear medicine applications but all medical applications 

and developments must deal with sustainability issues. Translating innovations into industrial 

and clinical practice in medicine requires that the innovative technology can be made available 

with all its components in a sustainable way. Accordingly, Task 5.3 of WP5 (WP5. Industrial 

research, innovation and sustainability; Task 5.3: How to facilitate innovation by industry and 

sustainability for the production) of the EURAMED rocc-n-roll project investigates issues 

related to sustainability, including, as a very urgent example, evaluation of pathways to foster 

a sustainable radionuclide production by means of research. Other areas to be analysed 

include methods relying on contrast media or new therapeutic approaches (combined 

therapies, hadron and light ion radiation facilities, nanoparticles for therapy, new imaging 

systems), for which sustainability is crucial to ensure improved healthcare for patients in 

Europe.  

The term sustainability originated in the 1980s from a growing awareness that economic 

development should be accompanied with protecting the environment and social well-being. 

In this regard, there are three pillars of sustainability: the economy, the society, and the 

environment. That means that ña sustainable corporation is one that creates profit for its 

shareholders while protecting the environment and improving the lives of those with whom it 

interactsò (Savitz & Weber, 2006). 

In the long term, guaranteeing sustainability in medical products depends on research and 

development (R&D) processes. The importance of R&D for sustainability lies mainly in its 

influence on the design and development of future products at a reasonable price, services 

and business models. Key drivers for sustainability in R&D are therefore the integration of 

sustainability in the R&D strategy, as well as the continuous and structured application of 

methods and measures enhancing the development of sustainable products (Schimpf & Binzer 

2012). 

The society dimension of sustainability should ensure the needs of current and future 

generations and consider the diversity of society as well as cultural and individual 

requirements. The society goals take into account the enhancement of human well-being, the 

consideration of health protection and equal opportunities. The applied methodology should 

include social life cycle assessment, social indicators and social responsibility along the value 

chain (Schimpf & Binzer 2012). New technology should be available in all countries, 

irrespective of its wealth. 

The environmental dimension of sustainability considers green design principles, 

environmental indicators, environmental checklists and ecological balance sheets (Schimpf & 

Binzer 2012). 

ñThe economic dimension of sustainability is generally the dimension of sustainability that is 

covered in every industrial organisation. It is a prerequisite for remaining competitive in the 

long run, independently of the strategic orientation of the organisationò. In the economic 
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dimension, we should consider the design to cost, the economic analysis, the economic 

indicators, and the value management (Schimpf & Binzer 2012). 

 

2. Sustainability issues in radiation ï based medicine 
Sustainability is crucial to ensure improved healthcare for patients in Europe, therefore 

sustainability issues must be investigated in all fields of medicine where ionising radiation 

and/or radioactive materials are applied for diagnosis and/or therapy. These fields include 

nuclear medicine; radiology/imaging and radiotherapy. One emerging new field of medicine 

combining the diagnostic and therapeutic values of ionising radiation, namely theranostics, 

have been considered as well. Raising sustainability issues in radiation protection in medical 

fields has also been taken into account.  

In nuclear medicine the most important issues might arise in the sustainable production of 

existing radio-isotopes and radiopharmaceuticals, including the supply of raw materials, 

dependable reactors or particle accelerators, the laboratories producing radiopharmaceutical 

products, the dependable and efficient transport between these and the hospitals. Other areas 

might include the development of new diagnostic and therapeutic approaches, as well as of 

new radionuclides and radiopharmaceuticals. In all of these fields the safe disposal of 

radioactive waste is an important issue. 

In the field of radiology/imaging, sustainability issues arise in the continuous development of 

new equipment including e.g. expensive detection or X-ray generation techniques like in 

photon-counting CT or whole body PET systems as well as in the development of new contrast 

agents including iodine based non-ionic contrast media for X-ray and Computed Tomography 

(CT), angiography and interventional procedures. An important problem is the safe disposal of 

contrast media.  

In radiotherapy, the main issues are the development of new equipment and the availability of 

affordable and sustainable infrastructure and instrumentation.  

We are absolutely convinced that radiation protection issues and continuous education and 

training must be covered in all fields.  

 

3. Summary of the COCIR report on sustainability 
Associations have elaborated their recommendations for improving sustainability. The current 

chapter summarises the main findings especially from COCIR. COCIR, the European Trade 

Association representing the medical imaging, radiotherapy, health ICT and electromedical 

industries, who is the member of the EURAMED rocc-n-roll consortium and contributed to the 

development of this sustainability survey formerly requested Global Electronics Council (GEC) 

to prepare a report on the social and environmental impacts of medical imaging equipment. 

The report entitled ñState of Sustainability Research for Medical Imaging Equipmentò focused 

on the environmental impact of medical imaging equipment used in Computed Tomography 

(CT), Magnetic Resonance Imaging (MRI), Positron Emission Tomography (PET) and Single 

Photon Emission Computed Tomography (SPECT), as well as in X-ray and Ultrasound (U/S) 

examinations. The report did not emphasize the economical and societal issues of 

sustainability. 

The report analysed how product components and functionality, equipment material 

breakdown and the length of life cycle impacted the environment and climate changes. It 

concluded that in order to minimize climate change manufacturers should conduct product 
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carbon footprint to identify product specific hotspots, increase energy efficiency in component 

and manufacturing facilities to reduce upstream embodied carbon / supply chain carbon 

emissions, use renewable energy sources in component and manufacturing facilities to reduce 

embodied carbon, assess product transport greenhouse-gas emissions and identify 

opportunities for reduction, and improve product energy efficiency.  

The report recommends the sustainable use of resources. To achieve this, manufacturers 

should use less material, replace high impact materials with lower impact materials, reuse and 

recycle critical substances, ensure that processing facilities for recycling medical imaging 

equipment devices adhere to sustainability standards, report on disposition of recovered 

products, improve packaging efficiency.  

Finally, the report recommends the limited application of hazardous chemicals during 

equipment production and usage. Manufacturers should reduce the use of European Union 

Restriction of Hazardous Substances, restrict substance of the European Union Battery 

Directive, reduce use of European Union REACH Directive Candidate List of substances of 

very high concern for Authorization, restrict use of bromine and chlorine in plastic parts, restrict 

use of Bisphenol A structural analogues in plastic parts, reduce use of PFAS, beryllium and 

helium, and evaluate priority chemicals of concern, such as phthalates and flame retardants, 

to identify and replace high hazard chemicals with safer alternatives. 

 

4. Survey development to identify most urgent issues of 

sustainability in radiation medicine  
After determining the potential sustainability issues of radiation-based medicine, it was decided 

to develop a survey including all fields and send it to a number of potentially involved 

stakeholders to identify the most important and urgent issues.  

As there are various European initiatives and projects such as SAMIRA - Strategic Agenda for 

Medical Ionising Radiation Applications, PRISMAP ï The European medical isotope 

programme and the European Initiative on Quality and Safety of medical ionising radiation 

applications, an emphasis was put on other fields to avoid unnecessary duplications.  

The survey was developed by G. Sáfrány, WP5 Task 5.3 leader, Nemzeti Népegészségügyi 

Központ, Budapest, Hungary; M. Konijnenberg WP5 leader, Radiologie & Nucleaire 

Geneeskunde, Erasmus University, Rotterdam, The Netherlands; J. McNulty, WP5, Task 5.1 

leader, School of Medicine, University College Dublin, Ireland and R. Corridori, WP5, Task 5.2 

leader, Environmental, Health and Safety Affairs, COCIR, Brussels, Belgium. 

The survey was composed of 5 medical radiation related topics, namely: Nuclear medicine; 

Radiology/imaging; Theranostics; Radiotherapy; Radiation protection. Each topic contains a 

series of subtopics. The responders were asked to rate sustainability issues of the subtopics 

in the sectors of Environment, Society and Economy via a 5-point scale, where ñScore 1ò 

means small/negligible impact, while ñScore 5ò means major/significant impact. Scores had to 

be related to the total impact of the sector. During the evaluation of the survey results a 30% 

cut-off rate was accepted, meaning that a topic might impact sustainability if more than 30% 

of the responders gave score 5.  

The survey was set up on  the SurveyMonkey platform by Jing Ma, Otto von Guericke 

University Magdeburg, Magdeburg, Germany. The entire survey is presented in Appendix A at 

the end of this document and the survey results are available in Appendix B.  
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The survey was distributed electronically to various stakeholders including EURAMED rocc-n-

roll partners, ALLIANCE, EURADOS, EURAMED, MELODI, NERIS, SHARE, European 

Society of Radiology (ESR) and COCIR (European Trade Association representing the 

medical imaging, radiotherapy, health ICT and electromedical industries), as well as to Heads 

of Radiation Protection Competent Authorities (HERCA). All of these stakeholders represent 

professionals who are dealing with ionizing radiation. The survey was not sent to the members 

of the public. 

5. Results of the ñEURAMED rocc-n-roll: How to facilitate 

innovation by industry and sustainability for the 

productionò survey 
Altogether 73 people responded to the survey, although not all of them answered to all of the 

questions. Appendix B contains all of the responses to the survey.  

Nearly 40% of the responders were affiliated to the academic/education field. A high response 

rate was recorded from regulators, medical physicists, clinical researchers, medical imaging 

clinicians, radiation experts and radiologists (Figure 1). Unfortunately, only a low percentage 

of the responders belonged to industry. In this context, it should be mentioned that COCIR 

provided a document on the ñState of Sustainability Research for Medical Imaging Equipmentò.  

 

 

Figure 1. The professional role of the responders 
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5.1. Survey results on the sustainability of nuclear medicine applications 
The first block of the survey dealt with nuclear medicine related problems (see Q5-Q14 in 

Appendix B). We surveyed the potential impact of radiopharmaceutical productions by 

cyclotrons and nuclear reactors. Interestingly, only a rather low percentage of the responders 

have foreseen severe effects on the environment, although the societal impact might be 

stronger (Figure 2) 

 

 

 

Figure 2. The impact of cyclotron and nuclear reactor production of radiopharmaceuticals. 
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Not surprisingly most of the answers foresee a very severe environmental and societal effect 

on radioactive waste disposal (Figure 3)  
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Figure 3. The impact of radioactive waste disposal.  

 

The impact of ñManufacturing PET/SPECT cameraò and ñThe impact of 'Transportation of 

radiopharmaceuticals and radiotracers to end-usersò is negligible on the environment and very 

moderate only on the society and economy (data not shown, see Q10 and Q11 in Appendix 

B). 

Using 'Therapeutic radiopharmaceuticals', 'Diagnostic PET' and 'diagnostic gamma camera 

examinations' might have strong impact on the Society (Figure 4). 

 

 

 

Figure 4. The impact of 'Therapeutic radiopharmaceuticals', 'Diagnostic PET' and 'diagnostic 

gamma camera examinations' 
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The compilation of the responses on nuclear medicine related sustainability shows that 

radioactive waste disposable might have a very strong effect on the environment (Q9, Figure 

5) and on the society (Q9, Figure 6). Nuclear reactor production of pharmaceuticals, using 

therapeutical pharmaceuticals and diagnostic PET might influence society, too (Q12, Q13, 

Figure 6). According to the responders none of the nuclear medicine issues will have a strong 

effect on the economy (Figure 7). 

  

Figure 5. The impact of nuclear medicine issues on the environment 
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Figure 6. The impact of nuclear medicine issues on the society 

 

  

Figure 7. The impact of nuclear medicine issues on the economy 
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5.2. Survey results on the sustainability of Radiology/Imaging 
The next series of questions was related to Radiology/Imaging (Q16-Q21 in Appendix B). The 

impact of 'Manufacturing of CT equipment' and 'Manufacturing of MRI equipment' might have 

a moderate impact on society and economy according to the answers of the review, but it 

seems to be negligible on the environment (Figure 8).  

 

 

Figure 8. The impact of 'Manufacturing of CT equipment' and 'Manufacturing of MRI 

equipment' 

 

The next questions of the survey were related to the impact of producing and using radiology, 

as well as MRI contrast agents. According to the responders the production of agents has only 

minor effects on environment, society and economy (data not shown, see Q18 and Q20 in 

Appendix B), while the use of these agents might have some societal effects (Figure 9).  

 

Figure 9. The impact of use of Radiology and MRI contrast agents on sustainability 
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Figure 10. The impact of radiology/imaging-related issues on the environment society and 

economy. 
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Figure 11. The avarage impact of Radiology/Imaging related issues on sustainability. 
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that they do not have expertise and sufficient information on the field. Because of the relatively 

low number of ñexpertò responses the outcome of the answers may not be representative. Still, 

seemingly there are great expectations on societal benefits in the case of PET based 

theranostics (Figure 13). 

 

 

Figure 13. The impact of "Use of PET based theranostics" 48 responders skipped by 25 
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Figure 14. The impact of theranostics related issues on sustainability. 
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the initial high investment. We have to note that, despite the initial investment, radiation therapy 

is considered the most cost-effective way to treat certain type of cancers (see SAMIRA Action 

Plan). 

 

Figure 15. The impact of manufacturing and use of LINAC equipment and proton beam 

equipment 

 

 

Figure 16. The impact of affordable instrumentation, 44 answered, 29 skipped. 
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5.5. Survey results on the impact of education & training, radiation biology 

and radiation physics knowledge, safe deposition of radioactive waste, as 

well as funding for radiation protection and related research on 

sustainability 
Finally, we asked the survey responders to estimate the impact of education & training, 

radiation biology and radiation physics knowledge, safe deposition of radioactive waste, as 

well as funding for radiation protection and related research on sustainability. According to the 

responses education & training, safe deposition of radioactive waste, as well as funding for 

radiation protection and related research should have extremely high impact on all fields of 

sustainability, including environmental, societal and economical areas (Figure 17). The high 

impact on society by education & training, research funding and knowledge in radiation biology 

or physics are clearly indicated and likewise the environmental impact of radioactive waste 

deposition. 
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Figure 17. The impact of education & training, safe deposition of radioactive waste, as well 

as funding for radiation protection and related research on sustainability 

 

Most of the responders considered a high impact of radiation biology and radiation physics 

knowledge, especially on the society window of sustainability (Figure 18). 

 

  

Figure 18. The impact of radiation biology and radiation physics knowledge on sustainability 
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6. Conclusions 
The survey results indicate that  

ü in nuclear medicine, an increase in the production of radioactive waste and subsequent 

disposal might have a very strong effect on the environment and on the society. 

Increased use of nuclear reactors for production of pharmaceuticals or the increase in 

their numbers, the applications of therapeutic pharmaceuticals and diagnostic PET 

might influence the society. According to the responders none of the nuclear medicine 

issues will have a strong impact on economy and of the cost of healthcare for Member 

States. These issues are already been dealt with in the SAMIRA action plan: 

Radiological and nuclear technology in support of Europe's Beating Cancer Plan.  

ü according to the responders, none of the raised issues affects sustainability strongly in 

radiology/imaging. 

ü PET based theranostics is expected to have a large impact on the society. 

ü in radiotherapy, most responders considered high impact of manufacturing and use of 

LINAC equipment, proton beam accelerators and proton beam equipment, as well as 

access to affordable instrumentation on the society and economy. 

ü access to affordable instrumentation is a general requirement in all medical radiation 

applications to assure an equal distribution over all European countries of the newest 

clinical developments. 

ü most of the responders considered high impact of radiation biology and radiation 

physics knowledge especially on the society aspect of sustainability 

ü education & training, as well as Funding for radiation protection and related research 

might have extremely high impact on all fields of sustainability, including environmental, 

societal and economical areas. 

ü safe disposal of radioactive waste is a concern. Despite of the fact, that the release of 

radioactive waste into the environment is well regulated world-wide, many of the 

responders raised concerns on the release of radionuclides into the sewage system. 

The release can have several potential environmental impacts. These include 

contamination of surface and groundwater, and accumulation in plants and animals. 

These impacts can be both direct, such as through exposure to radioactive materials, 

and indirect, such as through the disruption of ecosystem functions. 

 

7. Recommendations 
We think that European Union polices should consider the issues raised in our conclusion. 

The availability of state-of-the-art technology in medical radiation is of great concern to the 

society and of economic importance. To assure sustainability in its full deployment funding for 

research, training and initiatives needs to be increased with the focus on both introduction and 

maintenance of new and existing medical radiation technologies in the clinic. 

There is a strong need for a suitable reimbursement of new, improved diagnostic or therapeutic 

approaches to ensure an economic sustainability for such new developments throughout 

Europe. 

The possibilities of new methods for more sustainable radionuclide production should be 

elaborated for those radionuclides where it is feasible.  
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Appendix A 

EURAMED rocc-n-roll: How to facilitate innovation by industry and 

sustainability for the production 

(https://www.surveymonkey.com/results/SM-4_2BqN6p5lS005AmKeikhHVA_3D_3D/) 

 

EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

 

Project Overview and Collection of Personal Data 

Work package 5 of the EURAMED rocc-n-roll project deals with industrial research, innovation 

and sustainability. Within WP5, Task 5.3 tackles the issues related to sustainability, including, 

as a very urgent example, evaluation of pathways to foster a sustainable radionuclide 

production by means of research and evaluation of the existing initiatives, like SAMIRA and 

PRISMAP. Other areas to be analysed include methods relying on contrast media or new 

therapeutic approaches (combined therapies, neutron radiation facilities, nanoparticles for 

therapy, new imaging systems), for which sustainability is crucial to ensure improved 

healthcare for patients in Europe.  

The term sustainability came up in the 1980s from a growing awareness of how the economy 

could be developed while protecting the environment and social well-being. In the economic 

dimension, it often stands for the idea that ña sustainable corporation is one that creates profit 

for its shareholders while protecting the environment and improving the lives of those with 

whom it interacts.ò There are three layers of sustainability: the economy, the society and the 

environment (Savitz & Weber, 2006) 

To facilitate the identification of priority areas in sustainability under the headings: 

óenvironmentô, ósocietyô, and óeconomyô for further development we developed a small survey. 

óEnvironmentô, ósocietyô, and óeconomyô are defined here: 

¶ Environment: e.g. emission of radioisotopes in wastewater, energy consumption, risk 
of unintended radiation exposure, transport of radionuclides, etc. 

¶ Society: increased exposure of patients, building of reactors, and acceptance of AI 
based technologies, reduced access to healthcare etc. 

¶ Economy: mainly costs for healthcare, cost for patients, return of healthcare 
investments, maintenance of radiation knowledge etc. 

 

We intend to analyze and find mitigation solutions to those areas where unsustainable impacts 

are going to be involved (scoring the highest) 

Please, with your help we can identify the most important issues in sustainability, simply by 

completing this survey! 

 

https://www.surveymonkey.com/results/SM-4_2BqN6p5lS005AmKeikhHVA_3D_3D/
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Personal data collected via the SurveyMonkey® online platform as part of EURAMED rocc-n-

roll: the translational challenge for medical radiation applications and protection research will 

be used for the purpose of tracking survey completion to allow for streamlined follow-

up/reminders throughout the data collection period. Data collection and data management will 

be in full and direct compliance with General Data Protection Regulation (GDPR). Data will be 

in the form of encrypted, access controlled electronic records and will be stored for 1 year 

following study completion at which point all records will be destroyed. 

 

By selecting the submit button you give your consent to the use of your submitted data for 

analysis and publication purposes. 

 

 

1. Full Name 

(first name and surname) 

ééééééééééééééééééééé.. 

2. Email Address 

                                                                                 

 

3. Your current role (select all that apply) 

Academic / Educator 

Clinical Researcher (i.e. research involving patients) 

Clinician: Medical Imaging 

Clinician: Interventional Radiology / Interventional Cardiology 

Industry Business Development / Strategy 

Industry Compliance 

Industry Educator / Trainer 

Industry R&D: Applied Researcher 

Industry Sales 

Medical Physicist 

Nuclear Medicine Physician 

Practical / Applied Researcher (i.e. researching pre-clinical 

pharmaceuticals, 

technologies, techniques, practises) 

Radiation Expert 
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Radiation Officer 

Radiation Protection Instructor 

Radiation Oncologist 

Radiographer 

Radiologist 

Regulator 

Scientist / Basic Researcher (i.e. researching fundamental scientific 

knowledge, 

mechanisms of action, etc.) 

Other (please specify) 

 

 

This survey is composed of 5 medical radiation related topics (in randomized order): 

Nuclear medicine 

Radiology/imaging 

Theranostics 

Radiotherapy 

Radiation protection 

 

Each topic contains a series of subtopics. You are asked to rate sustainability issues of these 

subtopics in the sectors of Environment, Society and Economy via 5-point scale:  

Scores* 

 1 ï small/negligible impact 

 5 ï major/significant impact  

*Scores must be related to total impact of the sector. For instance, the scoring of manufacturing 
of medical devices has to be evaluated over the total impact of the manufacturing sector in 
general.  

 

In the comment field, please add your comments, links to publications, studies or events you 
know or to national or EU initiatives you are aware of.  

If you believe that the use or development of certain technologies involves a high impact on 
any of the 3 categories, please provide a short explanation. 
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We do not intend developing those areas that are already covered by existing or planned EU 

initiatives.  

It takes about 15 minutes to complete this survey. 
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EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

Nuclear Medicine 

 

To what extent do you consider environmental, societal and economic aspects in the field of 

nuclear medicine to be important for sustainability?  

Score 1 ï small/negligible impact; Score 5 ï major/significant impact. 

 

  Environment Society Economy 
Comment
s 

No 
comments 

Nuclear medicine             

Cyclotron-Production of 
radiopharmaceuticals 

     

Nuclear reactor 
production of 
radiopharmaceuticals 

         

Maintenance of nuclear 
reactors for radionuclide 
production 

         

Commissioning of 
nuclear reactors  

     

Radioactive waste 
disposal 

         

PET/SPECT camera 
manufacturing 

         

Transport of 
radiopharmacons and 
radiotracers to end-users 

     

Use of therapeutic 
radiopharmaceuticals 

     

Use of diagnostic PET      

Use of diagnostic gamma 
camera examinations 

     

Other, please specify      

Other, please specify      
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EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

Radiology/imaging 

 

To what extent do you consider environmental, societal and economic aspects in the field of 

radiology/imaging to be important for sustainability?  

Score 1 ï small/negligible impact; Score 5 ï major/significant impact. 

 

  Environment Society Economy 
Comment
s 

No 
comments 

Radiology/imaging      

Manufacturing of CT 
equipment 

     

Manufacturing of MRI 
equipment 

     

Production of radiology 
contrast agents 

     

Use of radiology contrast 
agents 

     

Production of MRI 
contrast agents 

     

Use of MRI contrast 
agents 

     

Artificial Image 
technology for organ 
segmentation, disease 
diagnosis, follow-up 
clinical treatment 
decision, etc. 

     

Other, please specify      

Other, please specify      
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EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

Theranostics 

 

To what extent do you consider environmental, societal and economic aspects in the field of 

theranostics to be important for sustainability?  

Score 1 ï small/negligible impact; Score 5 ï major/significant impact. 

 

  Environment Society Economy 
Comment
s 

No 
comments 

Theranostics      

Production of CT based 
theranostics  

     

Use of CT based 
theranostics  

     

MRI based theranostics      

Use of MRI based 
theranostics 

     

Use of PET based 
theranostics 

     

Use of gamma camera 
based theranostics 

     

Other, please specify      

Other, please specify      
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EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

Radiotherapy 

 

To what extent do you consider environmental, social and economic aspects in the field of 

radiotherapy to be important for sustainability?  

Score 1 ï small/negligible impact; Score 5 ï major/significant impact. 

 

  Environment Society Economy 
Comment
s 

No 
comments 

Radiotherapy      

Manufacturing of LINAC 
equipment 

     

Affordable 
instrumentation 

     

Manufacturing of proton 
beam accelerator 
equipment 

     

Use of LINAC equipment      

Use of proton beam 
equipment 

     

Other, please specify      

Other, please specify      
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EURAMED rocc-n-roll: How to facilitate innovation by 

industry and sustainability for the production 

Radiation Protection 

 

To what extent do you consider environmental, social and economic aspects in the field of 

radiation protection to be important for sustainability?  

Score 1 ï small/negligible impact; Score 5 ï major/significant impact. 

 

  Environment Society Economy 
Comment
s 

No 
comments 

Radiation protection      

Education & training      

Radiation biology 
knowledge 

     

Radiation physics 
knowledge 

     

Safe deposition of 
radioactive waste 

     

Funding for radiation 
protection and related 
research 

     

Other, please specify      

Other, please specify      
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Appendix B 

Survey results 
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