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EDITORIAL:

The ARGENT European Project continues to deliver advanced tools and new strategies to 
improve cancer treatments combining nanomedicine and radio or ion beam therapy.

The 13 supra-disciplinary Early Stage Researchers (ESRs) involved in the project and their 
respective groups have further innovative solutions and insights into the broad scope of topics 
involved in this project, with an ultimate aim of developing and optimizing new nanodrugs 
and advanced radiation protocols, to take radiotherapy to a whole new level. 

This second ITN ARGENT project newsletter is addressed to major stakeholders such as 
pharmacists, chemists, physicists, biologists, clinicians, policy makers,  industrials as well as 
patients. 

After 2 years from the start date of the project, we invite you to discover in the following pages 
the progress of our research.  

Kaspar Haume, editor of the 2nd edition of ITN ARGENT Newsletter.
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SCIENTIFIC WORK PACKAGES

This scientific work package is comprised of experimentalists from chemistry, biology, and medical 
physics. The goal of this WP is to design, synthesize, and characterize the next generation of 

nanoparticles as radiosensitizers and diagnostic tools. The group also studies their fate inside the cellular 
environment and the cell damage caused by the combination of nanoparticles and different radiation 
beams. The project is approaching novel solutions to improve the cancer radiotherapy in terms of not 

only efficacy but also safety.

SCIENTIFIC WORK PACKAGES

The Preclinical Evaluation team combines their efforts to understand better how nanoscale processes 
initiated by the interaction of radiation with living matter affects biological responses, establishing a 

link between nanoscale interaction and clinical effects. Combining advanced experimental, theoretical, 
and modeling tools, the team investigates nanoscale interactions for preclinical testing in cell-based 
models and exploring their clinical applicability. The major goal of this team in ARGENT is to evaluate 

the use of the new methods and tools developed in the project for better patient outcome.

Therapeutic Nanoagents

Utilization of nanoparticles as potential radiosensitizing agents is very promising and is a subject of 
the intense scientific research starting from the fundamental approach and up to radiobiological 

and animal studies. The Nanodosimetry team combines experiments and simulations to answer the 
most fundamental questions regarding the mechanisms present in radiation induced damage in cells. 
They study the interactions between biomolecules, nanoagents, and ion and photon radiation with both 

experiment and simulation.

Nanodosimetry

Preclinical evaluation
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While radiotherapy is one of the most effective 
treatments for cancer known to date it has 

some limitations such as affecting healthy tissue. A 
way of improving the effectiveness of radiotherapy 
is by using nanoparticles made of heavy metals 
such as gold, since they can enhance the effect of 
radiation (radiosensitize) in a localized area where 
they are present. Even though nanoparticles seem a 
promising strategy in fighting cancer there is a wide 
variety of combinations of materials and coatings 
that can be attached to their surface, which trigger 
distinct responses in different types of cells. 
Therefore, in alignment with the goal of the pre-

clinical evaluation work package, Soraia has been 
measuring the response of cells incubated with 
nanoparticles. Specifically, their toxicity and 
radiosensitization potential in prostate cancer cells 
has been investigated. Soraia has found that these 
nanoparticles are toxic only in cancer cell lines and 
only at high concentrations. As for their ability to kill 
tumor cells when combined with radiation, Soraia 
found different responses depending on the cell line 
but was able to measure radiosensitizing effects at 
different radiation doses. As these nanoparticles 
can also be imaged, in the future we hope to be able 
diagnose and treat the tumor at the same time. 

Soraia Rosa

Figure: Cytotoxicity assay using different cell lines and nanoparticle types. The darker color represents higher cell survival.

Soraia is studying the effect of radiation in the 
presence of nanoparticles in prostate cancer cells. 
Moreover she  is working towards understanding 
the effect of nanoparticles in cell communication.
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SCIENTIFIC WORK PACKAGES

In collaboration with ESR Daria Boscolo from GSI 
(Darmstadt, Germany), Marta is researching on 

new treatment strategies that could take into account 
the oxygen level of cancer cells. The experiments are 
taking place at HIT ion therapy center (Heidelberg, 
Germany). Human cancer cells treated with 
nanoparticles are being irradiated using carbon and 
oxygen ion beams.
Complementary irradiation experiments with 
carbon and helium ion beams are being performed 
at the Heavy Ion Medical Accelerator in Chiba 
(HIMAC, Chiba, Japan). A comparative study 
between active and passive beam delivery systems 
(available at HIT and HIMAC, respectively) is 
considered. For this purpose, Marta has received 
a postdoctoral fellowship for foreign researchers 
from the Japanese Society of Promotion of Science 

(JSPS) that allowed her to stay three months at the 
National Institute of Radiological Science (NIRS, 
Chiba, Japan) under the supervision of senior 
researcher Ryoichi Hirayama. 
Marta also studies the interaction of nanoparticles with 
proteins present in blood. Medical use of nanoparticles 
requires its administration by intravenous injection. 
She has investigated the effect of gadolinium-based 
nanoparticles on human blood proteins. With this 
aim, Marta used the Synchrotron Radiation Circular 
Dichroism (SRCD) spectroscopic technique at DISCO-
beam line (SOLEIL, Saint Aubin, France). SRCD is 
a powerful tool to study the variation of protein 
conformation as a function of the environment. In 
this vein, Marta has developed a new protocol to 
evaluate nano-toxicity in blood.

Marta is focused on the use of metallic NPs 
composed of gold, platinum or gadolinium, to 
improve the performances of ion beam therapy 
(carbon therapy), an advanced technique 
to treat tumors using ion radiation instead 
of x-rays (in conventional radiotherapy). 
Experiments have been performed in two 
medical centers in Germany and Japan, world 
leaders in ion beam therapy. 

Marta Bolsa Ferruz

Figure: Dose distribution scheme of a partcle beam. The spread-out-Bragg-peak (SOBP) method is used to vary the depth of the 
particle beam and so to fully irradiate the tumor. Nanoparticles present inside the tumor amplify the effects of radiation.
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Sophie is conducting experiments on  
uptake, toxicity and  radio-enhancement 
effects of sugar-PEGamine, phosphine 
and oligonucleotide coated  gold 
nanoparticles  to healthy and cancer cells.

Au  NPs are an excellent choice as radiosensitisers, 
since they are biocompatible and amenable 

to surface modifications that target cancers cells. 
Sophie is studying the effect of different coatings 
on top of 2 nm to 3.5 nm gold core in different 
models of epithelial cancer cells and their respective 
normal cells. She has found that sugar-PEGamine, 
phosphine and oligonucleotide coatings each 

improve the uptake into cancer cells. Moreover, 
sugar-PEGamine AuNPs demonstrate selective 
toxicity toward cancer cells, without damaging 
normal cells. Our next work will be focused on the 
improvement of the radiosensitization effect using 
these different AuNPs by targeting specific parts of 
cancer cells.

Sophie Grellet

Figure: Principle of the clonogenic assay. a) Cells were cultivated in culture flasks. b) The cells were then seeded in 24 well plates at a low 
density, allowing separated cells to grow and form colonies. c) During the experiment, the cells were exposed to different treatments and 
the medium where the cells are cultivated was changed 1-2 times. d) After formation of colonies > 50 cells, the cells were fixed and stained. 
By counting the number of colonies, it is possible to estimate the effect of the different treatments compared to the control.

a) b)

c) d)
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SCIENTIFIC WORK PACKAGES

The primary task of his project is elucidation 
of the biological impact that nanoagents have 

on cancer cells. In order to do this, it is necessary 
to precisely quantify internalization of nanoagents 
in different cell types, type of internalization and 
type of cell death that treatment provokes as well 
as effects of the treatment on the genetic material 
of the cell.
In order to achieve all above mentioned, it is 
necessary to examine different aspects of nanoagents:

1. Quantification of the uptake of the   
 nanoagents. 
2. Localization of the nanoagents in cells 
3. Co-localization of nanoagents with cell  
 organelles by utilization of X-ray   
 microscopy. This task will be performed  
 during the secondment at Queen’s   
 University of Belfast.
4. Toxicity studies of nanoagents on cells.
5. Effects of internalized nanoagents on  
 genetic material of the cell.

First results1 showed that uptake of gold nanoparticles 
varies significantly between different cancer cell lines. 
Difference in the uptake can go up to several times, 
depending on the cell line’s uptake potential. Since 
this effect could be due to the various mechanisms 
of endocytosis, we tested this hypothesis by selecting 
various chemical inhibitors of endocytosis.

Preliminary results revealed that route of uptake 
is also cell type dependent. These results also 
indicated that cell lines with low uptake levels of 
gold nanoparticles are significantly less sensitive 
to the inhibitors of endocytosis and that their 
pathway of uptake needs to be further analysed. 
Lastly, the measurements of retention times of gold 
nanoparticles exposed that nanoparticles stayed 
in cancer cells up to 48h, while most of them 
were excreted from the healthy tissue (primary 
fibroblasts). This result is very promising for use 
of nanoparticles as a tumour targeted nano-radio 
enhancers, due to higher concentration in tumour.

Vladimir Ivosev

[1] Ivosev et al., Import and Export of Gold Nanoparticles: Exchange Rate in Cancer Cells and Fibroblasts, bioRxiv, doi: https://doi.
org/10.1101/092601; (2016).

Vladimir is  quantifying uptake  of  gold nanoparticles into 
cancer cells and fibroblasts. His goal is to better understand 
the biological effect of NPs used as radioenhancers, 
including the intracellular quantity and localization of 
nanoparticles.

Figure: Observed internalization routes of nanoparticles in
examined cancer cells and fibroblasts.
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This set-up combines a beam of nanoparticles 
irradiated by ions, all done in high vacuum. 

By monitoring the dissociation products from the 
interaction between Nanoparticles and ions as well 
as the electrons produced, valuable information 
about the capability of nanoparticles to damage 
surrounding tissue can be obtained. This will be a key 

source of information for further drug development 
as well as future radiotherapy procedures 
incorporating the effect of dose enhancement due to 
nanoparticles. 

The design of the experimental setup is given on the 
picture: 

Figure: Crucial parts of the COLIMACON DUO experimental setup showing stages of metal nanoparticles production, their transport  
and detection after collision with charged particles.

One of the project’s main challenges is  to estimate 
the capability of nanoparticles to emit secondary 
electrons when activated by radiation and the effect 
on surrounding molecules. To do so, Arkadiusz is 
working on an experimental setup that will be capable 
of providing this knowledge data.

Arkadiusz Mika
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SCIENTIFIC WORK PACKAGES

DNA breakages due to combined radiotherapy 
and nanoparticles treatment are heavily 

implicated in cancer cell death - understanding the 
breakage mechanisms is therefore highly important 
for accurate cancer treatment. The main players 
in this type of damage are the initial radiation 
particles and the secondary particles - electrons, 
ions, molecular fragments and radicals all play 
their part, and are all researched in some way by 
the ARGENT team. 
For the electrons, Lilian is investigating how 

condensed phase DNA base like molecules 
fragment from electron impact – unlike gas phase 
experiments, this is much closer to the reality of 
DNA in cells. For radicals, she is developing an 
experiment to impact other biomolecules with O- 
and O2--  these are two highly damaging species 
for cells.
The results  from  both experiments contribute to 
simulations of radiation treatment, both with and 
without nanoparticle effects, along with the results 
obtained by other ARGENT researchers.  

Lilian Ellis-Gibbings

In addition to the ion-nanoparticle interactions 
studied by Arkadiusz, the interactions of ions 
with biological medium is also being studied in 
ITN ARGENT. Lilian is taking on collisions of low 
energy, negative ions with biomolecules, including 
the building blocks of DNA - an interaction so far 
experimentally overlooked.

Figure: The radical experiment (above). 
In the centre of the machine is the collision zone of the experiment, where ions meet biomolecules under high vacuum. It is gold coated to 
ensure good conductivity between parts.
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Nanomedicine has made considerable advances 
in improving the prognosis and outcome of 

the cancer treatment with several products already 
approved by health authorities and many following 
the suite. Nanoparticles have unique physico-
chemical properties that enable them to accumulate 
in the cancerous tissue through the EPR (enhanced 
permeation and retention effect). Vivek is currently 
working on functionalized nanoparticles that 
are aimed towards varied applications in cancer. 
Firstly, he has synthesized the building blocks 
used for fabrication of silica nanoparticles in 
collaboration with partner Nano-H which will be 
used for radiosensitising cancer cells. His work 
on functionalization encompasses grafting of gold 

nanoparticles on monoclonal antibodies for selective 
receptor mediated targeting of such nanoparticles. 
Further evaluation of such nanoparticles is ongoing 
in collaboration with CNRS ISMO, with respect to 
biological effects. He has also created several ligands 
viz. hybrid chelating ligands for synthesis of Gold 
nanoparticles which find application in dual modal 
imaging of cancer cells through PET-MRI. The 
other ligand is aimed towards manufacturing small 
molecule mediated targeted gold nanoparticles for 
prostate cancer theragnosis. This work has paved 
its way through a partnership with researchers at 
University of Besancon. Below is the representative 
scheme of such nanoparticles:

Further work will aim at gram scale 
synthesis of nanoparticles and 
subsequent evaluation in relevant 
animal models to understand the 
feasibility and applicability of such 
probes at the pre-clinical level.
The AGuIX    nanoparticle will also 
be used by ESR Soraia Rosa in Belfast 
for testing radiosensitization effects 
on prostate cancer cells, ESR Marta 
Bolsa in Paris for studying the 
interaction between nanoparticles 
and proteins, and ESR Vladimir 
Ivosev for investigating cellular 
internalization of the particles in 
different cell lines.    

Vivek Thakare

Also involved with the synthesis of 
nanoparticles is Vivek whose work at 
ChemaTech, Dijon, France, revolves  
around  the synthesis of antibody 
targeting agents for nanoparticles.

Figure: Ligand targeted bifunctional gold 
nanoparticles.

 R
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SCIENTIFIC WORK PACKAGES

Figure: Synthesis strategies for AGuIX   nanoparticle.  Novel simplified approach.

Vu-Long Tran

AGuIX   i s  synthes ized  according  to  a 
complicated process requiring multiple steps 

and implying limited flexibility. However, very few 
existing methods can achieve similar structure 
and properties as AGuIX . Recently, Vu Long has 
succeeded to synthesize a small quantity of new 
particles from new pathway. The product seems to 
maintain physical and chemical properties.                                                                                         

The formula will be scaled up to synthesize a 
significant quantity which allows full characterization 
and in vivo tests to be carried out as soon as possible. 
With such promising results, a new patent is now 
being prepared to reserve the new synthesis method. 
Additionally, a scientific paper will be submitted 
short after the deposit of the patent. 

 R

 R

 R

 R

Vu Long is working to develop a 
new synthesis pathway for AGuIX, 
a gadolinium (Gd) based silica 
nanoparticle. This nanoparticle is the 
main inspiration of two start-ups Nano-H 
and NH ThraGuix, Lyon, France. More 
importantly, it is being tested under 
phase I clinical trial in France. These facts 
highlight the importance of this work.

New synthesis of AGuIX nanoparticle for             
theranostic application

DOTAGA 
anhydride

APTES

APTES-DOTAGA

=

+

TEOS

GdCl3= + = +

Multimodal Imaging
MRI, Scintigraphy, Optical

Cancer treatment
Radiosensitization
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Kaspar Haume

[1] K. Haume, N. J. Mason & A. V. Solov’yov. Modeling of nanoparticle coatings for medical applications. The European Physical 
Journal D, 70(9), 181. (2016). https://doi.org/10.1140/epjd/e2016-70282-6.

In addition to the simulations on 
interaction between ions and the 
cell medium, Kaspar’s focus is on 
simulating the structure and behavior 
of the coating of nanoparticles to 
help chemists and companies to find 
better strategies.

The coating is necessary to increase the time that 
nanoparticles can stay in the bloodstream before 

the body eliminates them, and also affects how the 
nanoparticles interact with cells. It is not well-
understood how the coating affects interaction of 
nanoparticles with radiation, however. To approach 
this question, first a better understanding of the 
structure of the coating must be gained.
It is thought  that the thickness and density of 
the coating are important parameters for the 

radiosensitization properties of coated nanoparticles, 
and these  are what the simulations have been 
focused on so far [1].

In collaboration with two other ESRs, Pablo and 
Alexey, Kaspar is currently working on a coherent 
model for the transport of electrons from the 
surface of a gold nanoparticles through the coating 
to evaluate the effect of coating in the picture of 
radiosensitization.

Figure: Illustration of a coated gold NP with two a low density coating (a) and high density coating (b) from the simulations of 
Kaspar.  

a) b)
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SCIENTIFIC WORK PACKAGES

The oxygenation level of tumor cells has a large 
effect of the radiosensitivity. Tumors in hypoxic 

conditions (low oxygen levels) can be up to three 
times more radioresistant compared to the well 
oxygenated cells. This effect is clinically quantified 
by the Oxygen Enhancement Ratio (OER): the ratio 
between the radiation dose at a given (reduced) 
oxygenation and fully oxygenated conditions that 
produces the same biological effect. 
It is known that high linear energy transfer (LET) 
radiations can contrast this effect to a certain 
extent. This OER dependence on the LET seems to 
be related with the chemical processes involved in 
the radiation damage. In particular, one of the main 
hypotheses is that the DNA damage is mediated by 
free radicals. 
To ensure the success of a radiation therapy 

treatment, this effect must be taken into account 
and models able to predict the tumor response in 
different irradiation condition for different oxygen 
levels are required. In order to have a mechanistic 
microscopic description of the processes underlying 
it, Daria is currently developing an extension to 
the chemical stage of radiation damage of TRAX, 
Monte Carlo particle track structure code developed 
at GSI. The original version of the code has been 
adapted to handle the chemical module and is now 
able to reproduce the radical production, diffusion 
and interaction. In addition, Daria performed a  
series of experiments, with the goal of investigate 
the possibility of using Au nanoparticles as 
radiosensitizer in hypoxic condition at HIT,  in 
collaboration with ESR Marta Bolsa Ferruz (CNRS).  

Daria Boscolo

Daria is studying the chemical processes underlying 
the radiation effects under different irradiation 
conditions and tumour oxygenation levels. Her 
goal is to develop a nanoscopic description of the 
oxygen effect  in order to improve the  strategies for 
clinical treatment of hypoxic tumors.

Figure: Chemical stage of radiation in water.
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In both x-ray and ion-beam irradiations, secondary 
electrons, free radicals, and other reactive species 

do the major damage to the cells, but the qualitative 
features such as the dose dependence of the probability 
of cell survival are different for these radiation 
modalities. The complexity of biological damage, 
which is an important characteristic of ion-beam 
irradiation, reduces the chances of damage repair and 
thus strongly affects the relative biological effectiveness 
(RBE) of ionizing radiation. Determining the impact 
of nanoscale processes and nanoagents on RBE is the 
goal of the research project carried out by Alexey 
at CSIC (Madrid, Spain) and MBN Research Center 
(Frankfurt am Main, Germany) under the supervision 
of Gustavo García and Andrey Solov’yov. 
One of the problems explored within this research 
project so far was the assessment of direct and 
indirect damage of living cells as a function of linear 
energy transfer (LET), which has been performed 
within the MultiScale Approach (MSA) to the 
physics of radiation damage with ions [1]. It was 
demonstrated that the phenomenon-based MSA 
can quantitatively describe and predict macroscopic 
biological effects in ion-beam cancer therapy 
through accounting for the relevant physical and 
chemical effects arising on the nanometer scale 
due to the interaction of ions with the biological 
medium. This work was published in a high-impact 
multidisciplinary journal “Scientific Reports”, 

published by the Nature Publishing Group [2]. 
Using the MSA, evaluation of the survival 
probability for different mammalian cell lines under 
various irradiation conditions has been performed 
[2,3]. The advantages of this approach allow one 
to extend it to many other cell lines, different cell 
phases, irradiation conditions (e.g., in the presence 
of radiosensitizers) and make predictive evaluation 
of radiobiological effects. These research directions 
will be tackled in the future work.

Figure: Left: The scenario of biological damage with ions, which is 
considered within the MSA [1]; 
Right: survival curves for several human cell lines calculated by means of 
the MSA (lines) and the comparison with the corresponding experimental 
data (symbols) [2].

[1] E. Surdutovich and A.V. Solov'yov, Multiscale approach to the physics of radiation damage with ions, Eur. Phys. J. D 68, 353-(1-30) (2014).
[2] A. Verkhovtsev, E. Surdutovich, and A.V. Solov'yov, Multiscale approach predictions for biological outcomes in ion-beam cancer 
therapy, Scientific Reports 6, 27654-(1-10) (2016); 
http://www.nature.com/articles/srep27654.
[3] A. Verkhovtsev, E. Surdutovich, and A.V. Solov'yov, Predictive assessment of biological damage due to ion beams, in Nanoscale 
Insights into Ion-Beam Cancer Therapy (ed. A.V. Solov'yov) (Springer, 2017).

Alexey Verkhovtsev

 Alexey is developing theoretical models to characterize 
and predict the physical and chemical effects, related 
to the ion-medium interactions on a nanometer 
scale, on macroscopic biological effects caused by 
ion irradiation. His goal is to better understand the 
fundamental mechanisms leading to lethal cell damage.
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SCIENTIFIC WORK PACKAGES

Metal nanoparticle hold great promise for 
applications in medicine for biosensoring, 

targeting and radiosensitization effects 1-3. They 
are able to convert the incoming radiation to highly 
localized electric fields on the range of the molecular 
scale 4, 5. This property offers an opportunity to 
direct precisely the therapeutic radiation beam and 
thus, spare the surrounding healthy tissues. The 
motivation being that their use will reduce the risk 
of secondary tumors. 
Ali's work is to determine how the physical 
interaction of photons with gold nanoparticle 
occuring on the femtosecond time scale induces 
the radiation damage on a plasmid DNA (PBR322 
model).  The reason for using plasmid DNA in 
radiobiology study at the nanoscale has a lot to 
do with its simplicity of interpretation.  There are 
3 kinds of plasmid DNA molecular conformations 
possible after sample irradiation: the double strand 
break or DSB which induces the observable (with 
ultraviolet illumination) linear conformation (L for 
linear), the single strand break or SSB (due to one 
or more cleavages but not close enough to induce 

a double strand break) which induces the circular 
relaxed conformation (R) and the last supercoiled 
conformation if no damage occurs (S). During a 
secondment at CNRS ISMO, Ali has performed 
nanodosimetry experiment on plasmid DNA 
samples to quantify the amount of single strand 
break and double strand breaks  irradiated by a 
Cobalt source (mean energy of 1.25 MeV , dose rate 
of 6.69Gy/min).  
The next step is to simulate by means compute the 
passage of radiation source through plasmid DNA 
and water using the Monte Carlo track-structure 
code, termed LEPTS and then superimpose the 
radiation tracks to a high-order models of plasmid 
DNA6 (see image below). Interpolation of damage 
yields from track-structure simulations will 
allow to determine the underlying mechanism of 
nanoparticle aided radiotherapy.

Ali Traore-Dubuis

The experimental part (i.e. the secondment) was done at ISMO 
(Institut des Sciences Moléculaires d'Orsay) in France under 
supervison of Sandrine Lacombe and Daniela Salado while the 
simulation part will be conducted at CSIC (Consejo Superior 
de Investigaciones Científicas) in Spain under the guidance of 
Gustavo García and Antonio Muñoz. 

Figure: Example of plasmid 
DNA by Monte Carlo 
simulation based on the 
method of Vologodskii.

[1] Y. Shirasaki, G. J. Supran, M. G. Bawendi and V. Bulović, Nature Photonics 7 (1), 13-23 (2013).
[2]S.-H. Yu, M. Yoshimura, J. M. Calderon Moreno, T. Fujiwara, T. Fujino and R. Teranishi, Langmuir 17 (5), 1700-1707 (2001).
[3]K. T. Butterworth, S. J. McMahon, F. J. Currell and K. M. Prise, Nanoscale 4 (16), 4830-4838 (2012).
[4]M. M. Van Schooneveld, A. Gloter, O. Stephan, L. F. Zagonel, R. Koole, A. Meijerink, W. J. Mulder and F. M. De Groot, Nature 
nanotechnology 5 (7), 538-544 (2010).
[5]A. V. Verkhovtsev, A. V. Korol and A. V. Solov’yov, Physical review letters 114 (6), 063401 (2015).
[6]K. V. Klenin, A. V. Vologodskii, V. V. Anshelevich, A. M. Dykhne and M. D. Frank-Kamenetskii, Journal of molecular biology 217 (3), 413-419 (1991).

With a background in medical physics 
and biomedical engineering, Ali's career 
goal is to push back current state of art 
of radiation therapy. Located in Madrid, 
Spain, he  is currently performing electron 
scattering measurements as well as developing 
nanodosimetric tools to account for low energy 
electrons in medical radiation planning.
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In order to explore and quantify the 
elementary mechanisms, Pablo is developing 
in collaboration with other ESRs, theoretical 
models to better understand the effects of 
energetic charged particles in biological 
targets.

The cascade of processes occurring between 
energy deposition by ion beams and biological 

damage is well-explained by the multiscale physics 
approach [1]: the main interaction between ions 
and the medium of the cell is ionization, leading to 
the ejection of a great number of secondary species 
(secondary electrons and free radicals) which will 
interact and damage biological molecules such as 
DNA. The great density of energy deposited around 
ion tracks also produces a significant heating of the 
medium leading to the formation of shock waves 
(“nano-explosions”,  see Fig. a) capable of breaking 

DNA chemical bonds and of transporting free 
radicals [2].Within ITN ARGENT project, Pablo 
has carried out research regarding the theoretical 
description of the ionisation process in realistic 
biological materials [3, 4], for its use in Monte Carlo 
codes.  Also, Molecular Dynamics simulations have 
been done on the formation and propagation of 
shock waves and their effects in DNA molecules [5]. 
Such simulations are aimed to better understand this 
process, to include it properly within the multiscale 
approach and to help in its possible experimental 
verification.

Pablo de Vera Gomis

Figure: Molecular Dynamics simulation of an ion-induced shock wave. (a) A carbon ion at the Bragg peak (blue line) crosses a slab of 
liquid water next to a DNA molecule and excites some water molecules (shown explicitly). (b) These molecules produce a shock wave, that 
after 10 ps heavily distorts DNA and creates a nano-channel (from [5]).

[1] E. Surdutovich, A. V. Solov’yov, Eur. Phys. J. D 68 (2014) 353. 
[2] E. Surdutovich, A. V. Yakubovich, A. V. Solov’yov, Scient. Rep. 3 (2013) 1289.
[3] P. de Vera, R. García-Molina, I. Abril, Phys. Rev. Lett. 114 (2015) 018101.
[4] A. V. Verkhovtsev, S. McKinnon, P. de Vera, E. Surdutovich, S. Guatelli, A. V. Korol, A. Rosenfeld, A. V. Solov’yov, Eur. Phys. J. D 69 
(2015) 116.
[5] P. de Vera, N. J. Mason, F. J. Currell, A. V. Solov’yov, Eur. Phys. J. D 70 (2016) 183.

b)a)
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◆Novel experimental setup for time-of-flight mass spectrometry 
ion detection in collisions of anionic species with neutral gas-phase 
molecular targets.
J. C. Oller , L. Ellis-Gibbings, F. Ferreira da Silva, P. Limão-Vieira and G. García.
EPJ Techniques and Instrumentation (2015).
◆Intermediate energy cross sections for electron-impact vibrational-
excitation of Pyrimidine.
D. B. Jones, L. Ellis-Gibbings, G. García, K. L. Nixon, M. C. A. Lópes, and        
M. J. Brunger.
J. Chem Phys, 143, 094304, (2015).
◆Angular and Energy Distributions of Electrons 
Produced in Arbitrary Biomaterials by Proton Impact.
P. de Vera, R. Garcia-Molina, and I. Abril.
Phys. Rev. Lett. 114 (2015) 018101.
◆Comparative analysis of the secondary electron yield 
from carbon nanoparticles and pure water medium.
A. Verkhovtsev, S. McKinnon, P. de Vera, E. Surdutovich, S. Guatelli, A. V. 
Korol, A. Rosenfeld, and A. V. Solov’yov.
Eur. Phys. J. D 69 (2015) 116.
◆Simulation of the secondary electrons energy deposition produced 
by proton beams in PMMA: ifluence of the target electronic excitation 
description.
M. Dapor, I. Abril, P. de Vera, and R. García-Molina.
Eur. Phys. J. D 69 (2015) 165.

◆Lateral spread of dose distribution by therapeutic proton beams in 
liquid water.
I. Abril, P. de Vera, R. García-Molina, I. Kyriakou and D. Emfietzoglou.
Nuclear Instruments and Methods B 352 (2015) 176.
◆TLD efficiency calculations for heavy ions: an analytical approach.
D. Boscolo, E. Scifoni, A. Carlino, C. La Tessa, T. Berger, M. Durante, V. Rosso, 
and M. Kramer.
al. Eur. Phys. J. D
◆Revealing the mechanism of the low-energy electron yield en-
hancement from sensitizing nanoparticles.
A.V. Verkhovtsev, A.V. Korol, and A.V. Solov’yov.
Phys. Rev. Lett. 114, 063401 (2015).
◆New Ions for Therapy.
F. Tommasino, E. Scifoni, M. Durante.
PhD. International Journal of Particle Therapy.
◆Electron production by sensitizing gold nanoparticles irradiated by 
fast ions.
A. Verkhovtsev, A. V. Korol, and A. V. Solov'yov.
The Journal of Physical Chemistry C 119, 11000-11013 (2015).
◆Induced molecular dissociations as a radiation damage descriptor 
(Nanodosimetry).
A. Traore, L. Ellis-Gibbings, A. Verkhovtsev, K. Krupa, A. Muñoz, F. Blanco, 
and G. García.
IOP Publishing, Journal of Physics: Conference Series 635, 072068, (2015).
◆Validity analysis of the Single Ion approach for TLDs effectiveness 
calculations.
D. Boscolo, E.Scifoni, M. Durante, V. Rosso, and M. Kramer. 
GSI Scientific Report 2014 (2015).
◆The role of pyrimidine and water as underlying molecular constituents 
for describing radiation damage in living tissue: A comparative study.
M. C. Fuss, L. Ellis-Gibbings, D. B. Jones, M. J. Brunger, F. Blanco,                 
A. Muñoz, P. Limão-Vieira, and G. García.
Journal of Applied Physics 117, 214701 (2015).

◆Reconciling simulated melting and ground-state properties of metals 
with a modified embedded-atom method potential.
G. Sushko, A. Verkhovtsev, Ch. Kexel, A. V. Korol, S. Schramm, and Andrey V. Solov'yov.
Journal of Physics: Condensed Matter 28, 145201-(1-6) (2016).

◆Multiscale approach predictions for biological outcomes in ion-beam 
cancer therapy.
A.Verkhovtsev, E.Surdutovich, and A. V. Solov'yov.
Scientific Reports 6, 27654-(1-10) (2016).
◆Photoionization of multishell fullerenes studied by ab initio and 
model approaches.
A. Verkhovtsev, A. V. Korol, and Andrey V. Solov'yov.
The European Physical Journal D 70, 221-(1-11) (2016).

◆Toward the exploration of the NiTi phase diagram with a classical 
force field.
Ch. Kexel, A. Verkhovtsev, G. Sushko, A. V. Korol, S. Schramm, and A. V. Solov'yov.
The Journal of Physical Chemistry C 120, 25043-25052 (2016).
◆Chemical stage implementation in TRAX.
D. Boscolo, E. Scifoni, M. Kramer , and M. Durante.
GSI Scientific Report 2015 (2016).
◆Modeling of nanoparticle coatings for medical applications.
K. Haume, N. J. Mason, and A. V. Solov’yov.
The European Physical Journal. D 70, 181 (2016).
◆Gold nanoparticles for cancer radiotherapy: a review.
K. Haume, S. Rosa, S. Grellet, M. A. Śmiałek, K. T. Butterworth, A. V. 
Solov’yov, K. M. Prise, J. Golding, and N. J. Mason.
Cancer Nanotechnology. 7, 8 (2016).
◆Screening corrections for the interference contributions to the electron 
and positron scattering cross sections from polyatomic molecules.
F. Blanco, Francisco, L. Ellis-Gibbings, G. García.
Chemical Physics Letters 645, 71-75 (2016).
◆Molecular dynamics study of accelerated ion-induced shock waves 
in biological media.
P. de Vera, N. J. Mason, F. J. Currell, and A. V. Solov’yov.
European Physical Journal D 70, 183 (2016).
◆Cross sections for ionization of tetrahydrofuran by protons at energies 
between 300 and 3000 keV.
M. Wang, B. Rudek, D. Bennett, P. de Vera, M. Bug, T. Buhr, W. Y. Baek, 
G. Hilgers, and H. Rabus.
Physical Review A 93, 52711 (2016).
◆Energy Deposited by Secondary Electrons Generated by Swift Proton 
Beams through Polymethylmethacrylate.
M. Dapor, I. Abril, P. de Vera, and R. García-Molina.
International Journal of Chemical, Molecular, Nuclear Materials and 
Metallurgical Engineering 10, 965 (2016).
◆Preclinical evaluation of gold-DTDTPA nanoparticles as theranostic 
agents in prostate cancer radiotherapy.
K.T. Butterworth, J.R. Nicol, M. Ghita, S. Rosa, P. Chaudhary, C.K. McGarry, 
H.O. McCarthy, G. Jiménez-Sánchez, R. Bazzi, S. Roux, O. Tillement, J.A. 
Coulter, K.M. Prise.
Nanomedicine 11, 2035-2047 (2016).
◆Gadolinium-Based Nanoparticles and Radiation Therapy for Multiple 
Brain Melanoma Metastases: Proof of Concept before Phase I Trial.
S. Kotb, A. Detappe, F. Lux, F. Appaix, E. L. Barbier, V.-L. Tran, 
M. Plissonneau, H. Gehan, F. Lefranc, C. Rodríguez-Lafrasse, C. Verry,                
R. Berbeco, O. Tillement and L. Sancey.
Theranostics 6, 418-427 (2016).
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◆Toxicity evaluation of nanoparticles on proteins 
using Synchrotron Radiation  Circular Dichroism.
M. Bolsa, E. Porcel, L. Stefancikova, V. Ivosev, D. Salado, P. Maury, F. Lux,        
O. Tillement, F. Wien and S. Lacombe.
Nanohybrides XII, May 2015, Bastia (France).
◆The use of nanoparticles to improve hadrontherapy.
E. Porcel, M. Bolsa, N. Usami, K. Kobayashi, O. Tillement, H. Remita, R. 
Hirayama, Y. Furusawa, V. Ivosev, D. Salado, L. Stefancikova and S. Lacombe.
IUPESM 2015, June 2015, Toronto (Canada).
◆Modeling secondary particle tracks generated by high-energy protons 
in water.
F. Blanco, A. Muñoz, D. Almeida, F. Ferreira de Silva, P. Limao-Vieira,                  
A. Verkhovtsev, l. Ellis-Gibbings, K. Krupa, A. Traore, and G. García.
ICPEAC 2015, June 2015, Toledo, (Spain).
◆Induced molecular dissociations as a radiation damage descriptor 
(Nanodosimetry).
A.Traore, L. Ellis-Gibbings, A. Verkhovtsev, K. Krupa, A. Muñoz, F. Blanco and G. García.
ICPEAC 2015, June 2015, Toledo, (Spain).
◆Molecular dynamics study of fast ion collisions 
with biomolecular systems and nanoparticles
P. de Vera, K. Haume, G. Sushko, N. Mason, E. Surdutovich, and A. V. Solov’yov.
7th ISACC Conference (International Symposium on Atomic and Cluster 
Collisions), July 2015, Madrid, (Spain).
◆Uptake dynamics and intracellular localization of small gold nano-
particles in glioblastoma, cervical and prostate cancer cell lines
V. Ivosev, L. Stefancikova, E. Porcel, G. Jiménez Sánchez, S. Roux, O. Nusse,      
S. Lécart, M. Bolsa, D. Salado, P. Maury and S. Lacombe.
SF Nano, European Nanomedicine Meeting, December 2015, Grenoble, (France).
◆Electron production by noble metal nanoparticles irradiated with 
photons and fast ions.
A.V. Verkhovtsev, A.V. Korol, and A.V. Solov'yov.
7th International Symposium “Atomic Cluster Collisions” (ISACC),           
July 2015, Madrid (Spain).
◆Experimental study of ion-induced chemistry in PAH and PANH 
nanosystems.
B. A. Huber, R. Delaunay, J. Kocisek, A. Mika et al.
7th International Symposium “Atomic Cluster Collisions” (ISACC),           
July 2015, Madrid (Spain).
◆Molecular dynamics study of fast ion collisions with biomolecular 
systems and nanoparticles.
P. De Vera, K. Haume, G. Sushko, N. J. Mason, E. Surdutovich, and A. V. Solov’yov.
7th International Symposium “Atomic Cluster Collisions” (ISACC),           
July 2015, Madrid (Spain).
◆Nanoparticles: exquisite tools to improve radiation therapy.
M. Bolsa, E. Porcel, L. Stefancikova, V. Ivosev, D. Salado and S. Lacombe.
COST Meeting on X-Ray Theranostic, April 2016, Amsterdam (Netherlands).
◆Hadron therapy: Ions against cancer.
R. García-Molina, I. Abril, and P. de Vera.
8th International Meeting on Recent Developments in the Study of 
Radiation Effects in Matter, September 2015, Kerteminde, (Denmark).
◆Multiscale modelling for advanced radiotherapy: from atoms to 
tumours.
P. de Vera, F. Currell, J. Kohanoff, S. Lacombe, N. J. Mason, and A.V. Solov’yov.
2nd Conference on Multiscale Modelling of Condensed Phase and 
Biological Systems – CCPBioSim and CCP5, April 2016, Manchester 
(United Kingdom).
◆Molecular growth inside of carbonaceous clusters induced by ion 
collisions.
P. Rousseau, A. Mika et al.

EPOLM 2016, April 2016, Stockholm (Sweden).
IMAMPC 2016, June 2016, Le Havre (France).
◆AGuIX   nanoparticles: new insights into the structure and chemical 
properties.
V.L. Tran, A. Marais, E.Thomas, C. Louis, L. Marcon, F. Lux, O. Tillement.
Nanohybrides Congress 13, May 2016, Porquerolles (France).
◆Gadolinium and Gold NPs as Radiosensitizers in Prostate Cancer.
S. Rosa, O. Tillement, K. Butterworth and K. M. Prise.
Centre for Cancer Research and Cell Biology Student Symposium, June 
2016, Belfast (United Kingdom).
◆Energy Deposited by Secondary Electrons Generated by Swift Proton 
Beams through Polymethylmethacrylate.
M. Dapor, I. Abril, P. de Vera and R. García-Molina.
18th International Conference on Biophysics and Medical Physics 
Computing, August 2016, Paris (France).
◆Modelling Low Energy Particle Tracks in Biologically Relevant Media.
L. Ellis-Gibbings, K. Krupa, A. Traore, A. Verkhovtsev and  G. García.
28th Summer School on Physics of Ionized Gases (SPIG), August-
September 2016, Belgrade (Serbia).
◆Predictive assessment of biological damage due to ion beams.
A.V. Verkhovtsev, E. Surdutovich, and A.V. Solov'yov.
4th International Conference "Dynamics of Systems on the Nanoscale" 
(DYSON 2016), October 2016, Bad Ems (Germany).
◆Molecular dynamics insights into the biological effects of shock waves 
induced by ions.
P. De Vera, E. Surdutovich, F. J. Currell, N. J. Mason, A. V. Solov’yov.
4th International Conference "Dynamics of Systems on the Nanoscale" 
(DYSON 2016), October 2016, Bad Ems (Germany).
◆Energetic processing of carbon-containing nanoparticles by slow ion 
collisions.
B. Huber, P. Rousseau, A. Mika et al.
4th International Conference "Dynamics of Systems on the Nanoscale" 
(DYSON 2016), October 2016, Bad Ems (Germany).
◆Recent Updates of the RADAM (RAdiation DAMage) Database.
G. Sushko, A. Verkhovtsev, K. Haume, P. De Vera, A. Solov’yov.
4th International Conference "Dynamics of Systems on the Nanoscale" 
(DYSON 2016), October 2016, Bad Ems (Germany).
◆Transport of Secondary Electrons from Gold Nanoparticles through 
PEG Coating.
K. Haume, P. De Vera, A. V. Verkhovtsev, E. Surdutovich, N. J. Mason, A. V. Solov’yov.
4th International Conference "Dynamics of Systems on the Nanoscale" 
(DYSON 2016), October 2016, Bad Ems (Germany).
◆Electron transport in furfural: dependence of the electron ranges on 
the cross sections and the energy loss distribution functions.
L. Ellis-Gibbings, K. Krupa, R. Colmenares, F. Blanco, A. Muñoz, M. Méndes, 
F. Ferrieira Da Silva, P. Lima Vieira, D.B. Jones, M.J. Brunger, G. García.
69th Annual Gaseous Electronics Conference, October 2016, Bochum 
(Germany).
◆New insights into metallic nanoparticles for enhancement of particle 
therapy in hypoxic tumors.
M. Bolsa, E. Porcel, L. Stefancikova, V. Ivosev, D. Salado and S. Lacombe.
Hypoxia Workshop 2016, October 2016, Nantes (France).
◆Nanoparticles sensitization of ion beams at different oxygenation 
conditions.
M. Bolsa, S. Lacombe, E. Porcel, D. Boscolo, E. Scifoni, W. Tinganelly,  O. Sokol, 
J. Wieddeman, B. Jakob and L. Kraemer.
HIT Seminar, December 2016, Heidelberg (Germany).
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THE VIEWPOINT OF…

In the world of medical technology, « state-of-the-art » is a concept in continuous evolution: be on 
the leading edge means offer the most advanced treatment technique at all time. This is what IBA has 

been striving for, since the installation of its first protontherapy system in Boston back in 2001; that is 
also why the company remains the undisputed leader in this field, with solutions deployed and serviced 
at more than 50 % of today’s PT community.
In the fight against cancer, the ballistic advantages of protontherapy compared to the conventional 

radiation therapies are well known: those advantages should allow the clinicians to increase the dose in the target while 
preserving the surrounding healthy tissues, or reduce the acute and long-term side effects associated to the treatment, 
or a combination of both benefits. 
Based on available clinical results, converging studies from independent bodies indicate that the number of patients that 
might benefit from protontherapy could be raised between 10% and 20% of those patients referred to radiation therapy, 
while today only 1% of them can access that treatment modality.   
ITN ARGENT project proceeds from that rationale: combining radiation treatment with the use of systemic sensitizing 
agents offers the potential of improving the therapeutic outcome of those treatments. It is therefore a great opportunity 
for the cancer patients and the medical community. 
IBA is therefore delighted to observe the scientific progresses made by the ARGENT community in the design of 
radio-sensitizing agents, and more globally on the understanding of the biological mechanisms taking place during the 
treatment. The company will be soon welcoming several ESRs for secondments.

The Centre François Baclesse, in Caen, is the Regional Cancer Center of lower Normandy. As part 
of “UNICANCER”, the community of French Regional Cancer Centers, it has the triple mission 

of treatment, research and teaching activities in the field of cancer. It is both a conventional 160 beds 
hospital, and an ambulatory facility, oriented to ambulatory chemotherapy, ambulatory surgery and 
radiotherapy. Its equipment is remarkable including robotized surgery, high performance sequencing 

platform, modern imaging platform, and high tech. radiotherapy. Its flagship is the advanced “ARCHADE” program for 
research, clinical applications, and industrial development of hadrontherapy which is almost unique in Europe. It aims 
to explore new avenues in basic and translational research of highly resistant tumor processes (such as chondrosarcomas, 
mucosal melanomas, high grade gliomas…), managed with accelerated protons, and “exotic” particles such as carbon 
ions. The new “ARCHADE-CYCLHAD” building is under construction and might host, early next year, an innovative 
compact accelerator for proton therapy programs (Proteus One), along with the design of a revolutionary concept of 
highly compact cyclotron (C400) for production of a large panel of particles, as mentioned above. This will be conducted 
in collaboration with the IBA company, the GANIL platform, its associated labs (LARIA, CYCERON, LPC…), the 
University hospital, and the Caen University. In this context, first beam and preliminary experiments with C400 are 
expected, in 2023. Meanwhile physical and biological experiments are being conducted in affiliated research centers 
worldwide, such those conducted by the France-Hadron program. An important part of research mi ght explore 
the impact of combined charged particles and drugs (cytotoxic and targeted), and also nanoparticles. In this sense, 
collaborations with ITN ARGENT are under way.
In the perspective to keep the strategy of research and development close to the needs and objectives of the medical 
community, it is highly important for the project to embed its young researchers in a healthcare environment. Several ESRs 
will be soon visiting the Centre François Baclesse and its radiotherapy and hadrontherapy facilities. These secondments 
will provide the ESRs with clinical insight into the relevance of their research developments.

Through the whole length of the project, ITN ARGENT Associated Partners, private 
sector and other socio-economic actors, are involved in the research and training 

program, providing their infrastructures, expertise and complementary skills. This edition 
of the project’s newsletter is featuring two of them.

A Strategic Partnerships Coordinator from Ion Beam Applications, IBA (Louvain la Neuve, Belgium).

 A pediatric radio-oncologist from Centre de Lutte contre le Cancer François Baclesse – Caen, France.

Dr DAMIEN BERTRAND

Prof. MD JEAN LOUIS HABRAND
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One project’s important 
milestone, the Mid-Term 

Review Meeting took place 
between November 28th to 
December 2nd, 2015, in the 
highest parts of the snowy 
Austrian Alps, in Obergurgl.
All of the ESRs and their 
supervisors were present 
and had the pleasure to be 
accompanied by Project Officer, 
Mika Levonen, as well as the 
Advisory Committee members: 
Prof. Anatoly Rosenfeld 
from the Centre for Medical 
Radiation Physics at University 
of Wollongong, Prof. MD. 
Jean Louis Habrand from the 
Centre for Cancer Treatment 
François Baclesse in Caen and 
Prof. Ruxandra Gref - leader of 
the ITN CYCLON-HIT project 

from ISMO, CNRS, France. 
The industrial partner – IBA 
- leader in the construction of 
modern hadrontherapy clinics 
and production of highest 
class medical equipment was 
represented by Dr Damien 
Bertrand, from Louvain La 
Neuve, Belgium. 
The Mid-Term Review Meeting 
turned to be a stage for intense 
and stimulating scientific 
session. The key issues in the 
contemporary development of 
radio/hadrontherapy combined 
with nanotechnology solutions 
were discussed, giving a unique 
occasion for lively discussions 
with specialists from broad range 
of fields (nanoscale and medical 
physics, radiobiology, nano-
drugs development, medicine), 
which indeed strongly 
emphasizes the interdisciplinary 
character of ITN ARGENT.
The meeting’s invited guests 
highlighted the successfulness of 
the event, as well as the project’s 
unique and great potential to 
build up a new generation of 
researchers. In their report, 
the AC members are 

highlighting the “high quality 
of consortium and involvement 
of prestigious universities and 
industrial partners” and the 
“quality and qualification of 
academic supervision”. The 
AC report also mentions that 
“the group embarked in a very 
complex cutting-edge science, 
requiring interdisciplinary 
expertise in nuclear physics, 
radiation physics, radiobiology, 
chemistry, theoretical physics, 
material science and oncology” 
and mentioned the “very good 
overlapping of skills” within 
the network, to cope with the 
complexity of its main objectives. 
At the occasion of the meeting, 
the consortium also had the great 
chance to experience beautiful 
mountain landscapes, which 
for some gave the opportunity 
for skiing and for the others 
the chance to admire the winter 
scenery while walking among 
local peaks.
The network is grateful to its 
partner MBN Research Center 
for the organisation of the 
consortium’s stay in Obergurgl, 
Austria. 

Next ITN ARGENT Meeting 
will be hosted, in February 
2017, by Queen’s University 
Belfast, UK.

ARGENT reaching tops: Mid-Term Review Meeting in Austrian Alps.

E V E N T S
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…the EuroScience Open Forum, Manchester, UK.

…”Science Uncovered”, Ulster Museum, Belfast, UK.

Fête de la Science at Paris-Sud University, Orsay, France

ITN ARGENT ESRs at the 
EuroScience Open Forum in 

Manchester in July 2016. The 
event is held every 2 years and 
this time ITN ARGENT took the 
opportunity to present the work 
being done within the network and 
interact with various stakeholders 
as well as the general public.

Within the framework of the European Researchers Nigh, ESR Soraia Rosa participated in "the Science 
Uncovered", event held in the Ulster Museum in Belfast. This event was directed towards the general 

public to promote science and cancer research, in particular. All these outreach activities allow the students to 
bring increased awareness of cancer research importance and to build a bridge between the different fields of 
research. 

ESR Marta Bolsa Ferruz and ESR 
Vladimir Ivosev, represented 

ITN ARGENT at the 25th edition 
of “la Fête de la Science” (Science 
Festival) in France, from October 
8th to 16th, 2016. Organized by 
the French Ministry of National 
Education, Higher Education and 
Research, this event regrouped 
over 3000 scientific manifestations 
all over France. A free of charge 
access to entertainment activities, 
expositions, debates and scientific 
initiatives was given to a wide public 
of all ages, with the aim of spreading 
and promoting the interest for 
science, make it more accessible and 
understandable.
ITN ARGENT researchers 
welcomed the visitors in one of 
their laboratories at ISMO (Orsay 
Institute of Molecular Science) 
and presented their research topic 
“Nanoparticles and Hadrontherapy”, 
via two different presentations 
adapted to the age of the public. 

ITN ARGENT AT...
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... Leighton Buzzard Primary School, Peterborough, UK.

... Genesis Care Medical Centre, Linford Wood, Milton Keynes, UK.

... the UK Parliament.

ESR Sophie Grellet  had the 
opportunity to meet several 

Members of Piarliament in London 
at the occasion of the Voice of the 
Future (VOF) event. The Royal 
Society of Biology, taking forward 
its Royal Charter duty 'to serve the 
public benefit', has worked with 
the House of Commons Science & 
Technology Committee and other 
science organisations, in order to 
organise this regular event.  
Sophie asked the MPs about their 
ethical point of view on the use of 
nanotechnologies.

 

Four ESRs visited Leighton 
Buzzard primary school to 

introduce the children to the world 
of research. It was a very good 
experience to discover that already 
at a very young age, you can have a 
lot of interests from these potential 
future researchers.

ESR Sophie Grellet is currently 
working with Genesis Care 

Medical Centre at Linford Wood, 
Milton Keynes, UK. With the kind 
help of all the radiotherapy team, 
who made this work possible, 
she is able to use their facilities 
and irradiate different samples 
following a treatment plan similar 
to the one use for patients.
Within this collaboration, Sophie 
presented her work to a group of 
medical physicists which has been  
a good opportunity to interact and 
discuss with practitioners.
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Marta Bolsa Ferruz, ARGENT Early Stage Researcher, winner of the 
Best Oral Communication Award at the Hypoxia workshop

 in Nantes, France

Marta, PhD candidate at the Paris Sud University under the supervision 
of Prof. Lacombe, brought some results of her doctoral thesis to the 

Hypoxia Workshop 2016 in Nantes, France. Her presentation was awarded 
with the Best Oral Communication Award, delivered by Dove Medical Press. 
Marta’s presentation dealt with new insights into metallic nanoparticles for 
the enhancement of particle therapy in hypoxic tumours. Marta shared ITN 
ARGENT project’s proposed solution with the community of experts and 
industrials. 

Prof. Sandrine Lacombe, coordinator of ARGENT, appointed Vice-President 
for International Affairs at University Paris-Sud, France.

Prof. Lacombe leads the research group on Nanomedicine and Hadrontherapy 
at ISMO, Orsay, France. She is also Director of the Erasmus Mundus Joint 

Master Course SERP + (www.master-SERP.eu). 
One of her priorities as Vice-President for International Affairs is to elaborate 
international higher education and research programmes between universities 
worldwide.

More info:: http://www.u-psud.fr/

Prof. Kevin Prise, chair of the ARGENT Research Supervisory Board, elected 
Vice-President of the American Radiation Research Society.

Prof. Prise is Deputy Director of the Centre for Cancer Research and Cell 
Biology (CCRCB) and leads the Radiation Biology Group. 

This appointment, rare for a non-US member of the Society, shows the important 
recognition and involvement of Prof. Prise in the field of radiobiology and 
cancer therapies. 
On Kevin Prise’s invitation, Prof. Sandrine Lacombe presented the advances 
of nanomedicine combined with radiation therapies, and promoted the ITN 
ARGENT activity and results at the Radiation Research Society meeting, in 
Kona, Hawaii, USA.

More info: http://www.radres.org/

  DISTINCTIONS
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Dr. Alicja Domarachka-Rousseau, one of the ARGENT members, awarded 
with the CNRS Bronze Medal.

Nano-H, ARGENT industrial partner, and its clinical developer 
NH Theraguix, selected as Laureate at the “16th Templin Entreprises”

One of the members of our consortium – Alicja 
Domaracka-Rousseau – from the CIMAP/GANIL 

Laboratory in Caen was awarded with the CNRS Bronze 
Medal for her research entitled "The Experimental 
Study on the Irradiation of Interstellar Ice, Molecules and 
Biomolecular Cluster Models with Multiply-charged Ions or 
Electrons". This type of research overlaps with the idea of 
nanodosimetry and molecular damage in the context of 
future hadrontherapy protocols which is the interest of the 
ITN ARGENT consortium.
The award ceremony took place in Caen in November 2015. 

On June 20th 2016, NH Theraguix, a new startup 
dedicated to the clinical translation of AGuIX®, the 

nanoparticle developed by Nano-H and used in many 
ESRs’ research projects, was selected as one of 30 laureates 
among 380 most innovating enterprises in the final of 
the prestigious “16th Tremplin Entreprises” competition 
organized by French Senate and ESSEC Business School 
in Paris. More impressively, it was awarded “Prix coup de 
coeur”, Prize for favorite choices, given by French Association 
of Biotechnologies along with two other firms. AGuIX® 
surpassed many other competitors thanks to the originality 
and maturity of the technology and its great potential for 
being translated into clinical uses. Two supervisors of ESR 
Vu Long Tran, Prof. Olivier Tillement and Dr. François Lux, 
are senior members of the new startup.

More info: http://nhtheraguix.com/, http://www.tremplin-
entreprises.senat.fr/

In the middle: Dr. Géraldine Le Duc (CEO of NH 
Theraguix), Dr. François Lux and Prof. Olivier 
Tillement receiving the prize “Prix Coup de Coeur” 
from the representatives of French Association of 
Biotechnologies in French Senate

QuantumWise, ARGENT industrial partner, nominated "Gazelle" company 
by the Danish financial newspaper Børsen.

QuantumWise, Danish SME and partner in ITN 
ARGENT, has been nominated a "Gazelle Company" 

by the Danish financial newspaper Børsen, signifying 
growth for four years straight and at least a doubling of its 
turnover in the same period.
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FULL PARTNERS

QUANTUMWISE
Denmark

SME expert in the development of software for 
nanosciences

Dr Kurt Stokbro

CHEMATECH
France

SME, leader in the design, the synthe-sis and the 
supply of chelating agents
Dr Frederic Boschetti

NANOH
France

SME, expert in the development of nano-agents 
for nanomedicin

Dr Cedric Louis

GSI
Germany

Helmhotz Center for Heavy Ion Research
Prof. Marco Durante
Dr Emanuele Scifoni

CSIC
Spain

Consejo Superior de Investigaciones Científicas
Prof. Gustavo Garcia

CEA
France

Commissariat à l’énergie atomique
Prof. Bernd Huber

 IMAP/GANIL

CNRS
France

Centre National de la Recherche Scientifique
Prof. Sandrine Lacombe (Coordinator)

 

OU
United Kingdom

The Open University
Prof. Nigel Mason

QUB
United Kingdom

Queen’s University Belfast
Prof. Kevin Prise,
Prof. Fred Currel

BACLESSE
France

“Centre Francois Baclesse” is a center for cancer 
care. Its missions consist of treatment, 

research, and teaching in the cancerology field.
Prof.MD  Jean Louis Habrand

HPH
Spain

One of the Spain’s best hospitals and research 
centers , based in Madrid.

Prof. Luis Nuñez Martín

IBA
Belgium

SME, expert in the development of sources for 
protontherapy and dosimetry solutions

Dr Damien Bertrand

MINERVA
United Kingdom

SME that proposes training in out-reach acti-
vities for scientists
Rhonda Smith

MBN
Germany

Meso-Bio-Nano Research Center
Prof. Andrey Solovyov

HIT
Germany

Heidelberg Ion Therapy Center (hospital). One of the 
world’s most advanced heavy ion treatment cen-ters

Prof.  Thomas  Haberer

ASSOCIATED PARTNERS
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