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The 3rd Consortium meeting gothered all consortium members in Milano to provide
an overall view of the current situation of the workpockoges (WP) short-run objecﬁves and
deliverables due this year.

T. Durduran gave a genero| overview and then each of the WP leaders presen‘red the current
situation of their specrﬁc WP: M. Renna presenred the Time Resolved Spectroscopy (TRS)
components and sub—sysrems/ T. Durduran gave an updore on the Diffuse Correlation
Spectroscopy (DCS) components and its subsysrems, presenting s‘robrh‘r\/ test results, which
validate the use of the laser for LUCA. Then, H. Deghcni gave an updore on the multi-modal
data cmo|ysr's/ demons‘rro‘ring that NIRFAST (Neor Infrared Spectroscopy numerical mode”ing
and image reconstruction) has been achieved, which means a major step forward in real-time

processes.

U. Weigel tolked about the integration of the TRS and DCS sub-components into the
combined probe and ultrasound system that will finally be integrated in a fully functional LUCA
demonstrator, while A. Dalla Mora repor‘red on the different phorw’rom characterization and
validation procedures that are currenﬂy bemg studied and imp|emen‘reo|, Fr’noH\/, F. Hanzu did
a recap on the clinical proroco\s that are ber’ng designed for further opprovo\ of Sponish ethic
committees. In fact, she repor‘red that ethical opprovo\ was grorﬁed for the first mock session,
since the images produced by the components and the probe were considered good to be used.

As project managers of the project, N. Charles-Harris and K. Krischak, facilitated all
consortium members with useful management information regordimg upcoming deliverable and
report deadlines as well as timelines for future tasks and responsibrh‘ries. P. Zolda preserﬁed the
dissemination activities carried so far and the future initiatives for this upcoming semester. Finally,
S. Royo exp\omed the pre\im‘rrwgry market cmo|ysis and exp\oiroﬁon intentions, emphosrzrmg/
among other issues, that not only the commercial but also the academic exploitation should be
taken info account.
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D. Contini introduced Dr.
Ravazzani, a member of the Medical
Advrsory Board (MAB) and Director of
Research at the CNR-IEIT in Mi\cmo,
Ho\y/ who was invited to give the main
talk of the meeting. He gave an overview
of his research interests and projects as
well as standardization committees and
regu\oﬂons in the medico|/engineering
field. Expert in novel diognos‘rics tools and
innovative ‘rherapies in neuroengineering
and biomedicine for non-invasive brain
stimulation, he provrded expertfise on how
international regu|0‘riorws and  standards
work, and gave advice to the LUCA
consorfium on how to prepare technical
procedures to reduce any sort of o|e|oy in
risk assessment.
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How did you
become involved
in this project?

Initially | was contacted by
An Nguyen Dinh from VERMON, the French
ultrasound probe manufacturer in charge of
the LUCA optics-ultrasound combined probe.
An Nguyen Dinh asked me if ECM would be
interested in collaborating with an EU-funded
research project on a new approach combining
ultrasound imaging and photonics techniques to
improve thyroid screening and diagnosis.

Since the piezoelectric transducer is a key
component of the ultrasound imaging system,
it is crucial for our company to have a very
close collaboration with the probe designer
(VERMON). This is why, over the past 10
years, ECM has developed a strategic business
relationship with VERMON, who today

represents our major ultrasound probe supplier.

VERMON introduced us to Turgut Durduran
and after several very interesting technical
discussions, it was very clear that this project
could perfectly fit both our R&D roadmap and
our product market positioning strategy.

What will be your major contribution to the
project?

ECM  designs,
ultrasound imaging systems for both medical
and veterinary applications in more than 100
countries worldwide. Therefore, our company is
contributing to the LUCA project with our vast
expertise in ultrasound imaging systems, both
from a technical and marketing point of view.

manufactures and  sells

obtained an Engineering
degree in Physics from the Ecole Supérieure
de Physique et Chimie Industrielles (ESPCI)
in Paris, France in 1982. After graduating, he
worked as a design engineer in the field of X-ray
sources for medical applications at Thomson
CSF group for 5 years and applied for several
patents. He then worked at Thales for 3 years,
manufacturing ultrasound probes for sonar and
medical applications. He held a position of R&D
probe designer and then Product Line manager.
From 2001-2005, Sixte joined a Thales start-up
company developing an innovative concept
of portable medical ultrasound system as an
interface to a standard PC. In 2006, he joined
ECM, where he currently leads the development
of the new ECM line of medical and veterinary
products.
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Interview with Sixte de Fraguier
R&D and Quality Manager at ECM

Our first task is to develop a specific interface software
to integrate our high-end Exapad system together
with the optical modalities of the LUCA demonstrator,
offering clinicians the ability to drive all functions and
retrieve optical measurements results through the
ultrasound imaging system user interface.

Integrating the ultrasound imaging functionality within
alarger, broader medical system to provide visualization
or localization of selected areas of interest, for diagnosis
or treatment purposes, is a very interesting market trend
for us. Since the conventional medical imaging market is
very competitive and controlled by large multinational
groups, we believe that we may have a competitive
advantage thanks to our small enterprise flexibility to
address this B-to-B market. Thus, interfacing our imager
into the LUCA demonstrator is in line with several of our
R&D goals. This may also lead to very exciting future
telemedicine applications.

In addition, due to our expertise in acoustics, we will
give support to the multi-modality phantom design and
validation and offer our technical support during the
LUCA demonstrator clinical evaluation.

As a member of the exploitation committee, together
with the other industrial partners, we will develop a
strategic plan to address potential innovation protection
and to evaluate market acceptance of the LUCA device
as a new thyroid diagnostic tool. We will analyse cost
constraints and price positioning in order to select the
best marketing approach for the future LUCA device.
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ECM

Based in Angouléme,
France, ECM is a French
independent companythat
designs, manufactures and
sells ultrasound imaging
systems for medical and
veterinary  applications.
Founded in May 200I
to address veterinarians
and breeders’ need for a
pregnancy control tool,

ECM has developed a
range of small portable
battery-operated low-
price ultrasound scanners.
In 2005, the company

decided to
medical
developed a new line
of high-end systems,
mainly focused on low-
price portable systems,
while building up a new
distribution network
specially dedicated to the
medical market. Today
ECM has 35 medical and
60 veterinary distributors
around the world, which
sell approximately 700
products per year that
represent a total turnover

of 5 M€.

enter the
market and

LUCA is a multidisciplinary project. You have worked in such projects before, thus
what kind of learning experiences do you think you can bring to the table for this

project and help make it be successful?

| think ECM’s knowledge and experience in introducing medical devices to the

market will be of great value to the LUCA project, ensuring that development

tasks and the future commercial product design can be performed in compliance

with current medical device regulations.

Compared to other projects | have been involved with, | have the feeling that the
LUCA project will benefit from the very high level of expertise from all partners
in their own field. | think it is essential to efficiently gather clinical needs and
environment, academic researchers’ know-how and industrial processes and
promote synergies between partners that ensure the project's success. From this
perspective, the LUCA consortium is very efficient and | do appreciate the large

spectrum of complementary skills from all partners.

As a developer of mainly of ultrasound devices, how do you foresee the type of
impact the project will have for the medical field and thus, society in general?

There is no doubt in my mind that, if the LUCA project can demonstrate better
sensitivity and specificity in the field of endocrinology, it will also open the way
to new clinical applications of such multi-modal approach, providing us with the
opportunity to develop new medical devices and offer better healthcare tools.s

This project has received funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 688303
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How did you become involved in the LUCA
Project?

| met Turgut Durduran when | was a PhD

student. | was attending a summer school in Cargése, Corsica,
on “waves in complex system” and Turgut's talk was completely
different compared to the rest of the extremely theoretical
talks. | believe | can consider that moment as a breaking point
for me since | began to show interest and follow new advances
in medical optics and realize that diffuse optics could have a
very high impact in innovative technological developments
for the medical field. When | finished my PhD, | contacted
Turgut to see if there was a possibility of working for him as a
postdoc. During my interview, Turgut offered me the possibility
of working on the LUCA project, an innovative technology
project, where the kind of research | would have to carry out
would be completely different to what | had done previously.
Personally, | like it a lot, most of all, the multidisciplinary aspect
of the initiative. It is quite normal to work with medical doctors,
engineers, interact with patients and discuss basic physics
every day. I'm also learning a lot working in collaboration with
companies... It is a completely new world for me!

What kind of projects did you carry out before joining ICFO and
the LUCA project?

Although | have a lot of experience in experimental optics

and instrumentation, my research has also been focused on

photonics of biological systems, such as structural coloration

of plants and animals, which have been an inspiration for the

development of new advanced photonic materials (bioinspired

photonics). In fact, my PhD thesis studies focused on theory

of light diffusion applied to particular optical properties What previous experience do you bring to the project?
of two species of white beetles of South-East Asia that are

characterized by an extremely brilliant white reflectance.

Even though my doctoral studies were focused on
fundamental, basic research, | ended up covering different
fields of study, ranging from bio- to nanophotonics, from
fabrication to modelling, etc., which is something that | believe
| can bring to this project. | have always been very interested
in applied research and the impact this research could have
on technology. That is why |

am very enthusiastic about

working on LUCA.

At first, | encountered several

issues and problems when
trying to create device What will be your main role in the

interfaces that should be { / ; = | | project?
up and running, ready to
perform measurements
in hospitals, on patients...
Luckily, 1 work together

eived funding from the European Union's Horizon 2020 research and innovation programme under grant agreement No 688303 -
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with Giuseppe Lo Presti, my colleague from ICFO, who has
experience in medical devices and technologies since he is a
biomedical engineer, and together we have worked at solving
these issues. | also became aware at the beginning that there
were many medical concepts concerning thyroid anatomy and
physiology that were completely new to me, so | spent part of
last summer studying endocrinology to acquire these concepts
and terminology. Never during my PhD studies did | imagine |
would be doing this. This was definitely a learning experience,
which has allowed me to broaden my field of knowledge into
other areas of science that | had not considered before.

As far as challenges are concerned, we have dealt with the
interpretation of measurements and have had to model the
theory in order to get meaningful results. We have also had
to search for various alternatives to optimize the design of the
ergonomic probe so that the clinicians using the device could
handle it in a very easy manner.

The background diversity of all team members is very
interesting. When we discuss different topics, everyone
contributes in a very productive manner. The environment
encourages exciting discussions that range from medicine one
day to basic physics or robotics on another.

Both Giuseppe and | have been working together quite a lot in
such a way that our work overlaps quite often. We both try to do
everything since we believe that we should both have the same
capabilities and knowledge to carry out all lab (or all hospital)
tasks and assignments. | have more experience in optics and
modelling while Giuseppe has experience in robotics and
medical instruments. But the fact that we work together, side by
side, every day, has made us learn from one another. And even
though we have different backgrounds and, at the beginning, |
did more data analysis and managed the optical element tasks
while Giuseppe dealt with instrument programming and design
custom components, such as the combined ultrasound-optical
probe, now we very much assist one another in everything. B

Lorenzo obtained his Physics degree from Universita degli Studi di
Firenze, in ltaly, and his Master’s degree in Physics and Astrophysics,
specializing in Matter Physics. He then pursued a PhD degree at the
International Doctorate in Atomic and Molecular Photonics in LENS,
the European Laboratory for Non-Linear Spectroscopy, in Italy, in
the group led by Prof. Diederik Wiersma.

He is interested in photonics, diffuse optics and experimental
optics in general. He has experience in experimental optics and
instrumentation: laser sources, detectors, optical components,
microscopy, imaging techniques, among others. He also specialized
in micro/nano fabrication with 3D direct laser writing lithography,
acquiring extensive knowledge in photonic structure manufacturing,
ranging from photonic crystals, to disordered or amorphous
(hyperuniform) structures. He has in-depth knowledge (theoretical
and experimental) of diffuse optics, light propagation and transport
in complex optical systems. In addition, he has experience working in
clean room environment, in particular contributing in assembling one
from scratch for the LENS research group.

www.photonics21.org
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What challenges have you found so far?

Giuseppe received his Master’s degree in Biomedical Engineering in 2011,
which was centered on the development and validation of a vibrating
system with sensory feedback for rehabilitation platforms. That same
year he was granted a research fellowship for 3D reconstruction of
vascular model of the lower limbs and segmentation of medical images
(Computed Tomography -CT, Magnetic Resonance Imaging -MRI,
angiographic CT, 3D Ultrasound -3D US).

For four years, he conducted his research at EndoCAS University of
Pisa, Italy, within the Cisanello Hospital of Pisa, which allowed him to
engage with clinicians of many different specialities and foster continuous
collaborations with them. At the beginning of 2016, he obtained an
international PhD degree in BioRobotics on “Intracorporeal soft tissue
navigation for minimally invasive surgery” from the Scuola Superiore
S'Anna of Pisa.

+ info: www.|uc07projec‘r.eu
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