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APPENDIX 2a – Description of the topics selected for the internal call for PhD projects funded 

by PIANOFORTE 
The focus of the call is on the following research topics not selected or not funded in previous open 
calls for research projects, as follows: 

1. Improving the quality of medical imaging and radiation therapy especially but not limited to 
cancer-treatment.  

2. Development of online dosimetry.  
3. Sustainable practices and risk management strategies in radiological protection.  
4. Development of techniques and methods to go beyond effective dose in case of internal 

exposures following a nuclear or radiological emergency.  

The detailed description of the topics is given here after. 

 

Topic 1. Improving the quality of medical imaging and radiation therapy especially but not 
limited to cancer-treatment.  
 
Scope  
In oncology and many other tasks in the care of disease, repeated use of ionising radiation is often 
necessary for diagnosis, treatment and monitoring, with the benefits of properly managing the disease 
outweighing the risks of radiation exposure. In palliative care, the benefits of treatments involving 
ionising radiation are usually considered more important than the potential radiation risks, which 
need to be as low as reasonably achievable. The complexity of patient information and variety of 
diagnostic or treatment approaches highlight the need for personalised and automatised strategies, 
considering individual diseases and technological advances. Despite uncertainties in detriment 
models, certain general principles apply universally. 

1. The benefit of irradiation must always outweigh the risks. 
2. The benefit–risk balance depends on the underlying disease. 
3. There is a need to improve optimisation and justification processes. 
4. Personalised patient information is crucial. 
5. Developing dose reduction tools and safe AI-assisted systems for image optimisation and 

evaluation is essential for safe use of ionising radiation. 

Optimised radiation protection and increased efficiency of diagnostic/therapeutic procedures could 
lower possible adverse health effects, contributing to the improvement of existing methods and 
development of new ones for diagnosis and treatment. This will only hold if the new technological 
developments are safe to use and their quality is assured. 
 
Objectives  
The objectives include means to: 

• Set up reliable computational methodologies such as artificial intelligence (AI) methods for 
medical applications, including radiation dose prediction, image quality enhancement, and, 
e.g., pharmacokinetic modelling beyond the state of the art. 

• Develop strategies for testing and validation of data and methods used for AI/machine-
learning (ML) applications or modelling. 
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• Develop methods to allow application of the ML models independent of specific hospital 
equipment and procedures. 

• Develop and implement key performance indicators. 

Social, ethical and legal dimensions of the use of AI and other computational models should also be 
addressed. In particular, studies should determine how the use of AI will impact current practices, 
what the effect will be on the gaps observed between best practice and guidelines on the one hand 
and among current practices on the other, and what are the concerns and expectations of patients 
and other stakeholders in the context of these technological developments.  
 
Impact 
The proposed research should contribute to the harmonisation and application of technology and, in 
the context of informed consent, communication throughout Europe. Patient organisations must be 
involved.  

The developments cannot include those that are developed or implemented within SINFONIA like risk 
assessment-related tools in the context of lymphoma or brain tumour patients. In the same way, 
developments for image quality assessment in oncological imaging is only suitable if they go beyond 
the state of the art introduced within the MEDIRAD and i-Violin projects. Methods developed in these 
projects are mainly based on methods that do not use AI- or ML-based methodologies and could be 
further developed using such methodologies. 

The proposal should improve the prevention, detection and safe treatment of cancer; consolidate 
regulations; and improve practices in domains using ionising radiation by capturing low-dose research 
advances. In the field of medical applications, the proposal should provide: (a) new knowledge with 
elements for decision making and risk–benefit analysis; (b) transfer of new optimised medical 
procedures into clinical practices; and (c) elements to pave the way to personalised medicine. 

The topic is directly linked to the Horizon Europe research area “Mission on cancer,” Europe’s Beating 
Cancer Plan of Horizon Europe, and the Strategic Agenda for Medical Ionising Radiation Applications 
(SAMIRA initiative). It has a large scientific and societal impact relevant to the broad scientific 
community. This topic deals among others with the urgent problem of quality assurance for processing 
algorithms using ML. This is the only way how AI can best be used for reducing radiation to healthy 
tissue of patients. 
 
 

Topic 2. Development of Online Dosimetry 
 
Scope 
Individual monitoring of workers currently uses active and passive personal dosimeters. Accurate dose 

assessments are needed to protect workers and to further our understanding of detriment for the 

doses to which workers and the public are routinely exposed. Both of the dosimetric methods are 

technically equivalent, and they are generally reliable enough for photon personal dosimetry.  

Still, there are a lot of restrictions connected with the use of the physical dosemeters. While this 

method is simple and effective, there are limitations in the ability to capture the full complexity of 

radiation exposure in case of non-uniform radiation fields as these are essentially point 

measurements. Also, for complex mixed fields, neutron fields and high dose rates the present status 

of physical dosemeters is far from ideal and improvements are needed to get to a similar accuracy as 

for “simple” photon fields.  

https://health.ec.europa.eu/document/download/26fc415a-1f28-4f5b-9bfa-54ea8bc32a3a_en
https://health.ec.europa.eu/document/download/26fc415a-1f28-4f5b-9bfa-54ea8bc32a3a_en
https://energy.ec.europa.eu/document/download/6c24f1a0-9296-48e1-8b13-cd479f1c1220_en?filename=swd_strategic_agenda_for_medical_ionising_radiation_applications_samira.pdf


                                                                     PIANOFORTE PhD funding internal call – APPENDIX 2a 

 
 
Online dosimetry represents an innovative approach with the potential to replace both passive and 

active dosimeters and give real-time results. It is based on 3D motion tracking systems reconstructing 

the irradiation scenario and Monte Carlo simulations for dose assessment. The technique has 

important potential, making it a game changer in personal dosimetry. In neutron workplaces it might 

solve the problems associated with the low accuracy of neutron personal dosimeters. In strongly non-

uniform irradiations (like interventional radiology) it permits assessment of the dose to critical organs 

like eye lenses. In mixed and non-uniform radiation fields it permits the workers to perform their 

activities without too many personal dosemeters (e.g., a nuclear power plant worker performing 

maintenance operations, a surgeon performing an interventional cardiology procedure). The method 

also permits direct estimates of effective dose to be made, which bypasses the operational dose 

quantities and the need for personal dosemeters and provides a direct estimate of detriment. This 

technique, together with the improvement of computational phantoms, could lead to more individual 

dosimetry, specific to the sex and dimensions of the individual. Another advantage is that this method 

is suitable for visualising the radiation. As such this can be very useful not only for monitoring of 

professional workers, but also for training and ALARA applications.  

Up to now, the feasibility of computational dosimetry has been shown in several applications, but it 

has not yet attained the maturity to be transferred to practical applications. Next to the fact that there 

are application specific problems to be solved (e.g., like taking into account possible contaminations, 

shieldings), one of the main limitations is the time required to do the Monte Carlo simulations. The 

use of neural networks or other AI techniques would enable to speed up the simulations significantly 

so that the online aspect of the computational dosimetry could be realised. Next to this, AI can also 

help in enabling the ALARA and visualisation aspects to become fast and useful.  

Objectives 

• To set-up computational dosimetry frameworks for applications where physical dosimetry has 

limitations. 

• To proof that computational dosimetry can get to TRL 7. 

• To use AI techniques to speed up the computational dosimetry such that it can be used in an 

on-line application. 

• To make ALARA and/or training applications using the computational dosimetry. 

Impact 

• Better protection of occupationally exposed workers by improved dosimetry and by improved 

real time access to dosimetric data. 

• Better protection of occupationally exposed workers by improved training and ALARA. 

• Improved dosimetric data for epidemiological studies. 

 
Topic 3. Sustainable practices and risk management strategies in radiation protection  
 
Scope 
Radiation protection options should take into account the wider social, environmental and economic 

considerations, alongside radiological risk. From this perspective, sustainability offers an overarching 

theoretical framework to integrate these considerations. Promoting sustainable radiological risk 

management practices and strategies in various areas of radiation protection (e.g., reuse of NORM 

residues; sustainable remediation of legacy sites and sites contaminated after a radiation emergency; 
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the use of AI in various fields) is as a key issue in nowadays society. However, the practical application 

of the concept of sustainability, differs. Moreover, due to its – often intangible nature- social 

sustainability is under-studied in comparison to the environmental and economic dimensions.  

The research topic aims at providing comprehensive theoretical frameworks for promoting 

sustainable practices and management strategies within the varied radiation protection fields. Among 

others, this requires exploring and analysing the diverse understandings and interpretations of 

sustainability within different radiation protection fields, with due consideration to social 

sustainability; examining how various stakeholders, including professionals, communities, and 

policymakers, conceptualise sustainability and its social, economic, and environmental dimensions 

and use it in practice;  investigating the underlying values, cultural influences, and socio-technical 

boundaries that shape sustainability perspectives and practices in radiation protection. To this end, 

the interplay between technological advancements, social systems, and sustainability objectives 

should be examined. Finally, the role of participatory approaches that facilitate dialogue, mutual 

learning, and co-creation of sustainable solutions requires further attention. 

The topic acknowledges the cultural, social, and contextual factors that influence sustainability 

interpretations and emphasises the importance of inclusivity, collaboration, and mutual 

understanding in the pursuit of sustainable development in radiation protection. The findings can 

inform policy development, decision-making processes, and community engagement initiatives, 

ultimately fostering sustainability in radiation-related activities across diverse contexts. 

Caring for sustainability inherently requires insights from several disciplines as well as from different 

societal actors, since it deals with environmental (e.g., environmental degradation, waste), social (e.g., 

human health and wellbeing) and economic dimensions. Only such an integrated approach can 

address the research gap in a meaningful and effective way. 

Objectives: 
Proposals addressing this topic should focus on one or more of the following objectives: 

• To explore and analyse the diverse understandings and interpretations of sustainability within 

different radiation protection fields, with a particular attention to the conceptualisation and 

operationalisation of social sustainability in various exposure contexts; 

• To examine how various stakeholders, including professionals, communities, and 

policymakers, use the concept of sustainability in practice, and how do they assess its social, 

economic, and environmental dimensions; 

• To investigate the underlying values, cultural influences, and socio-technical boundaries that 

shape sustainability perspectives and practices in radiation protection. To this end, the 

interplay between technological advancements, social systems, and sustainability objectives 

should be examined; 

• To assess the role of participatory approaches in facilitating dialogue, mutual learning, and co-

creation of sustainable solutions; 

• To examine the potential role of AI in supporting decision-making processes that balance 

economic, social, and environmental factors for more sustainable outcomes. 

Impact 
By promoting sustainable practices and sustainable risk management strategies, projects addressing 

this topic are expected to contribute to Horizon Europe vision of supporting the UN Sustainable 
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Development Goals. To this end, they should provide a solid theoretical foundation and a practical 

framework supporting the appropriate inclusion of social and ethical dimensions, alongside the 

environmental and economic ones, in radiation protection and related decision processes.  

By paying special attention to stimulating dialogue, mutual learning and co-creation projects are 

expected to also contribute to effective communication and stakeholder involvement strategies.  

 

4. Development of techniques and methods to go beyond effective dose in case of internal 
exposures following a nuclear or radiological emergency 
 
Scope 
In order to adequately prepare for and respond to a nuclear or radiological emergency, the capability 
to estimate absorbed dose to tissues within a specified period of time and how much of this dose 
could potentially be averted through protective actions, is required. 

The key priority, after treatment of life-threatening injuries, is to identify people at risk of developing 
radiation-induced harmful tissue reactions. Tools are needed not only for emergency preparedness 
but also for estimating the relevant doses from individual bioassay measurements in the event of an 
emergency. The monitoring of children and pregnant women and producing dose assessments for 
them, using appropriate biokinetic and dosimetric models, should be a specific priority. 

In case of a severe radiological event, some people might receive significant doses and other doses of 
no concern. Whatever their dose level, people should be informed about their individual monitoring 
results, dose and risk estimates. Communicating results just in terms of doses has been shown to be 
quite ineffective and communicating the risks might well be a better strategy. To support such an 
approach, tools should be developed, taking into account the most up to date risk models, particularly 
those based on absorbed doses. Along with the tools, a communication strategy which would be 
defined with the aid of public health and social science experts should be agreed. Decision makers 
would also be better informed if risk rather than doses were used. 

Finally, whatever the dose level and type of accident, doses should be assessed as accurately and as 
quickly as possible and this may potentially need to be done for up to tens of thousands of people. 
With respect to the accuracy of doses a major issue is the characterisation of the physico-chemical 
properties of the radionuclides involved in an incident, as this can have a significant impact on dose 
estimates. With regard to the need for fast and numerous dose assessments, alternative bioassay 
measurements and monitoring techniques should be evaluated (e.g., spot urine, nasal swabs, gamma-
camera, portable equipment for monitoring in the field), and recommendations issued to select the 
most appropriate measurement strategy. Even for some key radionuclides like 131I there are still 
debates on the most appropriate monitoring strategy, especially for early monitoring. 

Objectives 
The research should be focused on one or more of the following objectives: 

• Develop techniques, methods and tools enabling rapid assessment of the organ or tissue 

absorbed doses delivered over a short period of time, taking into account any dose modifying 

factors which are important for emergency dosimetry (e.g., age, sex, stable iodine intake, 

health conditions). 

• Develop methods and tools to assess any health risks associated with internal exposures and 

develop guidelines to communicate the results. 
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• Establish guidelines on the medical follow-up after a contamination that does not require 

urgent action. 

• Develop rapid techniques for individual monitoring and the assessment of the physico-

chemical properties of radionuclides. 

• Study the uncertainties and variabilities of dose estimates with respect to different bioassay 

measurements and prepare a global strategy of combined use of all available information. 

• Test and disseminate the developed techniques, methods and strategies by conducting 

international intercomparison exercises and establishing a network of experts and 

laboratories for sharing expertise and technical capabilities in an emergency. 

Impact  
This topic is expected to have impact on a multidisciplinary dimension, as it relates to emergency 
response, dosimetry, epidemiology and social sciences. The research should advance the techniques 
and lower the uncertainties for determining dose assessments in case of radiological or nuclear 
emergency. Moreover, it should go beyond effective dose for the assessment of individual risk in case 
of nuclear emergency. In nuclear or radiological emergency management including accidental 
exposures, medical follow-up and risk assessment is of prime importance and demands the 
improvement, development and customisation of several new methodologies and advanced tools. 
The research should provide the scientific basis, techniques, methods and strategies to be 
implemented in recommendations and procedures for assuring better preparedness to response from 
a potential radiological event or nuclear accident. 

 


