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Organizers: Madan Rehani and Pedro Vaz 
Moderator: Pedro Vaz, Portugal, Centro de Ciências e Tecnologias Nucleares of 

IST (University of Lisbon), Portugal. 
Speakers: Choonsik Lee, PhD; NCI, NIH, USA & Manuel Bardiès, INSERM 

(National Institute of Health and Medical Research), France 
 

 
Pedro Vaz, Portugal, Centro de Ciências e Tecnologias Nucleares of IST (University of Lisbon), 

Portugal. 
Pedro Vaz, Ph.D. in Physics, is Coordinator Researcher at Instituto Superior Técnico, University 

of Lisbon. His areas of research include Radiation Protection and Dosimetry. He was the 
President of the Center for Nuclear Sciences and Technologies of IST (2017-2020). He is/has 

been Portuguese Representative in several Committees of the European Union (Group of 
Experts in Radiological Protection of the EURATOM Treaty and Consultative Committee on 

Energy Fission of the European Union) and the OECD/NEA (namely the Committee on 
Radiological Protection and Public Health). He is the institutional representative in European 
Union research platforms such as MELODI and EURADOS. He served as the National Liaison 

Officer (NLO) of Portugal for the International Atomic Energy Agency (IAEA). Is member of the 
Editorial Board of the journal “European Journal of Radiology” and Associated Editor of the 

journal “Radiation Physics and Chemistry”. Pedro Vaz teaches Radiation Protection and 
Dosimetry topics in different Portuguese Universities. 



 
Choonsik Lee, PhD; NCI, NIH, USA 

Topic: Current status and challenges in organ dose estimation for patients 
undergoing diagnostic radiology procedures 

Dr. Lee is a senior investigator and Dosimetry Unit head at the United States National Cancer 
Institute. He has more than 20 years of expertise on computational and experimental radiation 
dosimetry for patients undergoing medical radiation procedures. His research team develops 

methods and tools to estimate radiation dose from medical exposures, including treatment and 
diagnostic tests, in order to generate reliable dosimetry data for use in epidemiological studies 

of ionizing radiation and cancer risk. Dr. Lee has involved in several task groups in the 
International Commission on Radiological Protection in the past years and was appointed to the 

ICRP Committee 2 (Doses from Radiation Exposure). 
Abstract 

Diagnostic medical radiation sources have substantial contributions to effective dose per capita 
worldwide. Although radiology procedures provide indisputable benefits to patients, there are 

still concerns about potential risks from radiation doses, especially in pediatric patients who are 
more sensitive to radiation than adults. The investigators at the United States National Cancer 

Institute are developing methods and tools including National Cancer Institute dosimetry 
system for Computed Tomography (NCICT), nuclear medicine (NCINM), and radiography 

and  fluoroscopy (NCIRF) to estimate individualized organ doses. The tools have been actively 
used for epidemiological and clinical research. The major outcomes from the research and 

remaining challenges will be presented at this seminar. 

 
Manuel Bardiès, INSERM (National Institute of Health and Medical Research), France. 

Topic: Clinical dosimetry in diagnostics and therapy: recent developments and 
new perspectives 

Manuel Bardiès obtained his Doctorate from Toulouse University, France, in 1991. He 
developed his research in radiopharmaceutical dosimetry within INSERM (National Institute 

of Health and Medical Research) since 1992 in Nantes, then in Toulouse, and currently in 
Montpellier (2021-).  He was member of the EANM Dosimetry Committee (2001-2013, chair 

2009-2011). He chaired EFOMP Science Committee (2014-2016), and is currently chairing the 
EFOMP Special Interest Group for radionuclide internal dosimetry.  He has been involved in 

education in various European structures (ESMIT, ESMPE). He’s members of the Board of the 
medical physics resident programme in France. The group led by Manuel Bardiès is primarily 
involved in radiopharmaceutical dosimetry, at various scales (cell, tissue, organ). This requires 
the ability to assess radiopharmaceutical pharmacokinetics, through quantitative imaging. An 
important part of the research activity involves Monte Carlo modelling of radiation transport. 

The objective is to improve molecular radiotherapy by allowing patient-specific treatments. 
Abstract 

Targeted and Selective internal radiotherapy have boosted the development of clinical internal 
dosimetry. The recent developments include a better appraisal of activity uptake in different 

compartments of the body, more accurate pharmacokinetics and absorbed dose determination. 



 

In addition, there is a growing awareness of the real challenges, both methodological and 
technological, raised by therapeutic nuclear medicine dosimetry. It is now clear that 

conventional clinical dosimetry workflows developed for reference dosimetry in diagnostics are 
not relevant in a context of therapy. More work is needed to better identify the relevant 

dosimetric indices that will contribute effectively to therapeutic optimisation. On the bright 
side, the increasing development and dissemination of clinical dosimetry, associated with the 

advent of commercial treatment planning software participates to both quantitative and 
qualitative improvements of our professional practice. Now come the time to develop quality 

assurance in clinical dosimetry. 
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Associate Professor Susanna Guatelli, Centre For Medical and Radiation Physics, 

University of Wollongong, Australia, is an international leading expert of the Geant4 Monte 
Carlo code for medical physics applications, working in the field since 2002. 

Since 2018, S. Guatelli is member of the Steering Board of the Geant4 International 
Collaboration in her role of Coordinator of the Geant4 Advanced Examples Working Group. 
Since 2018, she leads the Geant4 Medical Simulation Benchmarking Group dedicated to the 
systematic testing of Geant4 for medical applications. S. Guatelli has extensive expertise in 

teaching Geant4 at various levels and organised many Geant4 short courses addressed to the 
use of this Monte Carlo code in medical physics. 

S. Guatelli has been chair/co-chair of several international workshops and conference sessions 
dedicated to Monte Carlo codes applied to medical physics. She is Associate Editor of Physica 

Medica and of Applied Radiation and Isotopes. 
In 2021, she was awarded with the prestigious Women in Physics Lecturer award, of the 

Australian Institute of Physics, for her significant contribution to research at the international 
level. In 2022, she became a member of the College of Experts of the Australian Research 

Council (ARC). 
Abstract 

Topic: GEANT4 for medical physics applications: an overview and latest updates 
Geant4, which is a Monte Carlo toolkit describing particle transport and interactions in matter, 

is widely used in medical physics in critical applications such as verification of radiotherapy 
treatment planning systems, and the design of equipment for radiotherapy and nuclear 

medicine. It is also used in medical imaging for dosimetry, to improve detectors and 
reconstruction algorithms, and for radiation protection assessments. 

In this seminar, an overview will be given of the capability of Geant4 for medical physics 
applications, focusing on the latest updates concerning Geant4 11.0. In addition, she will 

present the project G4-Med, which has been developed by a large international collaboration, 
the Geant4 Medical Simulation Benchmarking Group, including both Geant4 developers and 
users. The goal of the project is to perform a systematic benchmarking of the accuracy of the 
Geant4 physics models in a set of application scenarios of interest for medical applications. 

Information will be provided on how to start to use Geant4 for medical applications. The 
seminar will finish by describing briefly the Geant4 development processes and Geant4 user 

support, which are in place to continue to develop this simulation code for and in synergy with 
the medical physics community. 

 
Professor Sébastien Incerti is director of research at the National Center for Scientific 

Research (CNRS) and the National Institute of Nuclear and Particle Physics (IN2P3), in France. 
He is involved in the development of the open source Geant4 Monte Carlo toolkit 

(http://geant4.org) for the simulation of particle-matter interactions. His research activities 
focus on the study of the biological effects of ionizing radiation in several application areas, 

including medical physics and space sciences, in particular for the Geant4-DNA project 



(http://geant4-dna.org) for which he has been the spokesperson since 2008. Since 2019, he is 
the scientific director of CNRS-IN2P3 for interdisciplinary science. 

Abstract 
Topic: Overview of the Geant4-DNA project 

In this webinar, we will present an overview of the Geant4-DNA extension (http://geant4-dna.org) 
of the general-purpose Geant4 Monte Carlo simulation toolkit (http://geant4.org). Initially 

proposed by the European Space Agency, Geant4-DNA aims at simulating in a mechanistic way 
the biological effects of ionizing radiation on living organisms at the sub-cellular level. In 

particular, it allows to simulate the physical, physico-chemical and chemical stages that take 
place in the biological environment after irradiation, allowing in particular the prediction of 

early DNA damage from simplified geometries of biological targets. Geant4-DNA is fully 
included in Geant4 and is freely available to the scientific community. It contains examples of 

various applications in physics, chemistry and radiobiology, which can be used to learn Geant4-
DNA. Its development continues in the framework of an international collaboration. 
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Organizer: John Damilakis, IOMP 
Moderator: John Damilakis, IOMP 

Speaker: Hilde Bosmans 
 

 
Hilde Bosmans is professor in medical physics in the University of Leuven (Belgium), she is 
expert in medical physics in the radiology department of the University Hospital Leuven and 

steers the physico-medical quality control procedures in 103 mammography units in the Belgian 
breast cancer screening. She has 261 peer reviewed papers and works currently with 12 PhD 

students at different themes in medical physics. Research in Virtual Clinical Trials was worked 
out in the frame of PhD theses by Ann-Katherine Carton, Federica Zanca, Elena Salvagnini, 

Lesley Cockmartin, Eman Shaheen and Liesbeth Van Coillie. Ongoing projects in VCTs in breast 
imaging focus on the creation of synthetic data for AI training, the optimization of contrast 

enhanced mammography and expansion to other modalities such as chest x-ray imaging (with 
the PhD project of Sunay Rodriguez) and cone beam dental applications. 

Abstract 
Quality requirements in breast imaging are high, especially in breast cancer screening where the 
ultimate results are also measured and compared to (European) Guidelines. This has triggered 
many optimization projects and models for detailed breast dosimetry. The parameter space for 

optimization is however big, many new techniques are being introduced and clinical trials in 
breast cancer screening require a huge amount of images and take a lot of time. From the early 

days on, effort has therefore been put in developing breast models and virtual clinical trial 
(VCT) frameworks. 

We will report on the typical components in VCT studies, on their validation and their 
limitations. The lecture will conclude with illustrating unique results that could be obtained 

with virtual imaging trials. 
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Abstract 

Current practice in proton radiotherapy planning is based on the assumption that the relative 
biological effectiveness (RBE) of protons has a constant value of 1.1 as recommended by the 

ICRU report 78. Nevertheless, increasing evidence is pointing nowadays towards to fact that the 
RBE of protons is not constant but it varies with the endpoint, the dose per fraction, the actual 
beam quality described by the linear energy transfer (LET) or other metrics and, of course, the 

tissue type. This presentation will give a brief overview of the clinical evidence for variable 
proton RBE and will introduce the frame of the mathematical models for variable RBE based on 

in vitro cell survival data and the application of these models on proton treatment evaluation 
and optimisation. A critical discussion on the change from a constant 1.1 proton RBE to a 

variable value will also be presented. 
  

  


