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Integrated SYsteM based on PHOtonic microresonators and
Microfluidic Components for rapid detectioN of toxins in milk
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IN THIS ISSUE

Dissemination

Technical news

SYMPHONY was presented at
several international conferences, dedicated workshops
and clustering events.

The final version of the Photonic
sensors was defined and
demonstrated to achieve a LOD
of 5*10-7 Refractive RIU.

See more from pag. 2

Focus on partner

Starting from this issue, all the
partners will be presented in
details. In this number FBK,
UniTN and LioniX. ACREO,
Find more results after 24 EPIGEM, QCL and CONCAST will
follow in the last 2 issues. Read
months of the project at pag. 6
more from pag. 8.

www.symphony-project.eu
This project has received funding from the European Union’s Seventh Framework Programme FP7-ICT-2013-10 under
grant agreement No 610580. Project duration: 1st November 2013 - 31st October 2016.
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Symphony dissemination and exploitation

www.symphony-project.eu

A

s a partner in five EU-ICT FP7 projects on optofluidics for
sensing and diagnostics applications in Food, Health and Marine
LioniX (http://www.lionixbv.nl/) organized a dedicated booth (see
picture) at the huge (30,000 visitors) Laser World of Photonics
trade fair in Munich in the last week June 2015 (www.world-ofphotonics.com). This event had an added visibility and impact as
this year had been chosen to be ‘The Year of the Light’. At the
booth functional prototypes picture were shown and
demonstrations were given to exemplify the potential of the
emerging integrated optical waveguide technology for applications
in a variety of fields which could solve many societal challenges in
the near future. In the satellite EOSOF 2015 (3rd EOS Conference
on Optofluidics) of the World of Photonics congress
(www.photonics-congress.com) the five project were presented by
posters and other information material, which also gave extra
attention to the booth. The booth was well received by the many
visitors and of which 35 had a serious interest in the projects.
Hopefully, some of these will result in future collaborations with
partners in the projects!

Clustering projects

FOODSNIFFER
(www.foodsniffer.eu)

BIOFOS
(www.ict-biofos.eu)

LoveFood
(http://love-foodproject.eu/doku.php)

Grant agreement 610580

www.symphony-project.eu
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SYMPHONY clustering events

Micro Machine Summit 2015
Leandro Lorenzelli presented at the 21st Micromachining Summit held in Berlin Germany (May 1013, 2015) the research EU projects clustering perspective and concepts of MNBS in food analysis as
developed in the framework of the projects Symphony, BioFOS and Foodsniffer at MMS 2015. The
presentation title was: Microtechnologies meet Agrofood: an European clustering action. (The
presentation is also available on www.mnbs.eu).

The World Micromachine Summit provides a Micro-Nano Technology snapshot to worldwide
industrial, academic and government initiatives.

MNBS 2015
The Symphony project was present at the 9th MNBS Consultation and Concertation workshop on
Micro-Nano-Bio Convergence Systems in Leuven, Belgium (14th and 15th October 2015). FBK
participated in the Projects Session on Smart Agriculture, Food and Environment (A. Adami, talk) and
into the poster session to disseminate the project concepts and results (A. Adami, L. Lorenzelli - The
SYMPHONY Project: Development of integrated systems for rapid detection of aflatoxin M1 in milk)
During the workshop, there was a
‘live’ demonstration by LioniX of
the optical sensing platform on
which the biosensors of both the
SYMPHONY and BIOFOS project
are based. The demonstration
showed the outputs generated by
a series of liquid samples with
different refractive indexes. The
demonstration was also a
technical success as it showed
stable responses during the two
days.
LioniX stand at MNBS 2015

Grant agreement 610580

www.symphony-project.eu
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Symphony dissemination

Workshop on ‘The application of micro / nano systems in food safety control’
The workshop (www.rafa2015.eu/outcomes.html), organised in the context of RAFA 2015, cover
the latest developments in micro/nanotechnology that have been specifically developed for the
food industry. In particular the following aspects were covered:
 Design & fabrication of micro/nano sensors and related Lab-on-Chip modules
 Analytical performance in the detection of food contaminants (pesticides, mycotoxins, allergens,
pathogens, heavy metals)
 Comparison with the currently used analytical techniques
The application of Micro-nano systems on food safety workshop addressed the technological
challenges related to the application of the newly-developed solutions to real-life settings and
applications.
RAFA was a unique opportunity for disseminating the project concepts in a very high level contests
and for covering the issues related to the necessary steps that are required for the uptake of new
technologies from the industry and the means for the solutions proposed to be properly embedded
in the management practices of the food producers.

The objective of the workshop (http://
www.minabict.eu/) was twofold: a) to share the
progress in the field and b) to identify the
technological orientation and future challenges
offered by the connection between MNB and ICT
technologies. The involvement of representatives of
key research disciplines will offer a podium to enable
community building and networking, the sharing of
progress in both technology and application
development, and the identification of common
interests. During the workshop a Symphony-related
session on quality control of food and beverage was Laura Pasquardini, FBK presenting SYMPHONY at
MinaB.ICT in Otranto
organized.
Grant agreement 610580
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SYMPHONY outreach events

Research on field at MUSE
The MUSE, the new Science Museum of
Trento, opened in July 2013. with the
mission of ”explaining the Nature with the
eyes, the instruments and the questions of
the scientific research, rising the challenges
of today, encouraging scientific curiosity and
the pleasure of knowledge ” (MUSE web site)

The New Museum of Science in Trento
(MUSE) organized an exhibition, related to
EXPO 2015, called “Ricerca sul
campo” (Research on field) dedicated to
innovation in food. The installation was on
display from 18 July 2015 to 1 December
2015.

SYMPHONY was one of the selected projects
for the exhibition. An attractive stand was to
explain to the visitors, in a clear and simple
way, the objectives and the relevance of the
SYMPHONY project in food safety.

SYMPHONY project was presented during Researchers
Night, Trento, September 25. We demonstrated the
resonance shift of microring resonators, when different
liquids on the top of the sensors were injected.

Grant agreement 610580

T Chaylan presenting SYMPHONY at
Researcher's night 2015 in Trento

www.symphony-project.eu
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SYMPHONY news

Technical news
How a MZI detector work

Symphony photonic chip defined
The selected photonic ship is a SiN asymmetric Mach-Zehnder
interferometers (aMZI) designed and fabricated.
The detector demonstrated to have a Limit of Detection of 5x10-7
Refractive Index Unit (RIU) and a sensitivity of 10600 rad/RIU

Specificity of detector surface functionalization
demonstrated
Antibody Fragment (Fab)’ based functionalization preliminary
tests on aMZI show a good specificity of the detection of

The aMZI measures the change of
refractive index on sensing arm as a
phase shift in the interference pattern.

Aflatoxin M1 against Ochratoxin. The detected phase shift
was 8 time larger in the case of AFM1.

The use of polyclonal antibodies allowed good
efficiency for toxin capturing.

First prototype of integrated photodetector was
realized.
We demonstrated that the performance of the integrated
diode is comparable with that of a commercial external
photodetector. The responsivity is as high as 0.33A/W at
850nm. The hybrid integration of light source is in progress at
LioniX

The first prototypes of microfluidics modules

developed

for

sample

pre-treatment

have

been

approached with low cost solutions by considering the main
system constraints.

Grant agreement 610580

The phase shifts in time follow the
kinetic of the binding of the toxins to the
antibody on the surface of the exposed
aMZI arms. When the toxin flow is
stopped, the phase decreases according
to the dissociation kinetics .

www.symphony-project.eu
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Project meetings
24th month project technical meeting was
held in Goteborg at Acreo’s (10th-11th November
2015). This was the occasion to discuss about
project results and plans for the last year.

Second review meeting will be in Bruxelles on
20th-21st January 2016.

Dinner in Goteborg during the 24th month
project meeting

SYMPHONY can be found in the European Commission web site (https://ec.europa.eu/digital-agenda/en/
news/symphony-eu-project-detect-milk-contamination) and in the MNBS portal under the cluster Food safety,
security and environmental applications (http://www.mnbs.eu/index.php/symphony)

Latest publications

Grant agreement 610580

www.symphony-project.eu
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Focus on partners-FBK

Fondazione Bruno Kessler
The MicroSystems Technology (MST) Research Unit
integrates the former MEMS and BioMEMS Research Units.

http://mst.fbk.eu

The research activity of the Unit is oriented to the design and
fabrication of microsystems, microdevices and sensors. The
main activities are concentrated on one side on biomedical,
environmental and agrofood applications and on the other
side on MEMS devices development for radiofrequency
transmission and control.

ROLE IN SYMPHONY
The MST group has the responsibility of the coordination of the project. Moreover it is WP leader for WP1
(System Architecture), WP8 (Administrative Management and Dissemination) and WP9 (Technical Project
Management). In WP4, It contributes to the development of microfluidic components (design and architecture, production and testing of module prototypes with in-house technology).
CONTACTS:

Leandro Lorenzelli, project coordinator

Andrea Adami, Technical Manager

e-mail: lorenzel@fbk.eu

e-mail: andadami@fbk.eu

Grant agreement 610580
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Focus on partners-FBK
The Functional Material and Photonics Structures unit of CMM-FBK performs
research and development in the fields of surface
engineering and characterization, silicon photonics
and organic and inorganic solar cells. In the silicon
photonics field, the research focuses on nonlinear optics the both using
strained silicon-based optical components (waveguides and resonators) for in
the NIR-MIR wavelength range and integrated microdisk/microring resonators. Array of microdisk resonators
Role in Symphony
Development of optical resonators: design and testing in collaboration with UNITN, production of prototypes,
technology development and optimisation in collaboration with LioniX. Integration of sensors with VCSELs and
photodiodes.
Responsible for SYMPHONY activities: Georg Pucker

http://app.fbk.eu

The LABSSAH laboratory (Biomolecular Sequence and Structure
Analysis for Health) is a partnership among the Trento University
- Centre for Integrative Biology (CIBIO), the B. Kessler Foundation
(FBK) and the CNR-Institute of Biophysics, Unit at Trento (IBF-TN).
Deep strengths of LaBSSAH are in key research areas such as genomics, biophysics, bioimaging,
bionanotechnology and bioinformatics. Emphasis is posed on the innovation in molecular medicine through advanced
and applied research.

Role in Symphony
Leader of WP3 (Functional surfaces and analytical methods). Development and testing of biofunctional surfaces
for the label-free detection systems.
Responsible for SYMPHONY activities: Cecilia Pederzolli

http://labssah.eu

The R&D activities of the Integrated Radiation And Image Sensor Unit of CMM-FBK
focus the development of advanced solid-state sensors, either using dedicated
technology processes or state-of-the-art
CMOS technologies, with special and fully
customizable
features.
Single-photon
avalanche diodes, silicon photomultipliers and strip detectors, custom
image sensors and infrared and terahertz sensing devices are among the
expertise of the research unit.

Role in Symphony
Development of the electronic interface for photonic sensors.
Responsible for SYMPHONY activities: David Stoppa

Grant agreement 610580

Image of prototype of sensors and
detectors modules

http://iris.fbk.eu

www.symphony-project.eu
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Focus on partners-UniTN

The Nanoscience Laboratory (NL) is a laboratory of the
Physics Department with interests in nanophotonics, siliconbased photonics and nanobiotechnologies. In particular, NL is
applying the nanoscience paradigm to silicon or silicon
compatible materials to enable new application of this key
material, and to develop nanosystems compatible with the
main driving silicon technologies.
RESEARCH TOPICS
A particular emphasis is placed on photonics and its applications. Research projects span from fundamental
research work on the interaction between biomolecules and silicon nanostructures or on the control of
photons by dynamically structuring the dielectric environment, to more applied research work on the
development of integrated optical circuits, optical switches, light emitting devices and amplifiers, novel MIR
and THz sources, third generation photovoltaic and biosensors. NL is composed by more than 15 people
with interdisciplinary scientific background including physics, bio-chemistry, materials science and electrical
engineering. The NL’s facilities for photonics include a large dotation of lasers source, detectors,
nanopositioning systems able to cover the light spectrum from the THz to UV ranges with whatever time
resolution is needed.

ROLE IN SYMPHONY
NL as WP2 leader is leading the definition of the photonic sensor specifications and architecture and
coordinating the sensor development. It is also in charge of simulation and experimental testing of photonic
circuits and sensors including measurement of losses, spectral analysis, evaluation of performance. NL provides
support on the testing of label free detectors in order to evaluate the best functionalization procedure, and on
the signal processing of photonic sensors.
CONTACTS

Prof. Lorenzo Pavesi

http://nanolab.physics.unitn.it/

e-mail: nllab@science.unitn.it

phone: (+39) 0461-283172

Grant agreement 610580
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Focus on partners-LioniX

MISSION
LioniX is a leading provider in co-development of products
and manufacturing of components based on cutting-edge
micro/nano technology for its (OEM) customers.
PRODUCTS AND TECHNOLOGIES

LioniX’ customers are active in Tele- and datacom, Life Sciences, Process Control and Space and include
innovative OEM's, VC-funded start-up companies, multi-national corporations, and research institutions. The
core technologies of LioniX include integrated optics,
micro/nanofluidics and related surface functionalization.
The core technologies provide an unparalleled
competence in the area of biosensors, Lab/cell-on-a-Chip
and microreactor technology (flow chemistry) for
applications in biotech, chemistry, pharma, medical, food,
water and space. LioniX’ proprietary UV-IR transparent
planar waveguide platform, called TriPleX, offers unique
performance in optical signal processing for (RF)
communications, spectrometry and other optical
detection/sensing techniques.

TriPlex Integrated Optics

ROLE IN SYMPHONY
LioniX is responsible for the development of an asymmetric Mach-Zehnder interferometer based optical sensor
platform in collaboration with FBK and UNITN. This includes design and production of prototypes, technology
development and optimisation. Next to this the hybrid integration of VCSELs and photodiodes on the sensor
will be developed and sensors with proprietary alkene-modified SiN surfaces for robust aptamer
immobilization will be supplied in collaboration with sister company Surfix.
CONTACTS
Henk Leeuwis, Senior VP Strategy and Innovation
www.lionixbv.nl

Grant agreement 610580

www.symphony-project.eu

Project Coordinator:
Dr. Leandro Lorenzelli
Tel. +39 0461 314 455
e-mail lorenzel@fbk.eu

Technical Manager:
Dr. Andrea Adami
Tel. +39 0461 314 497
e-mail andadami@fbk.eu

Fondazione Bruno Kessler
Center for Materials and Microsystems
Via Sommarive, 18
38123 Povo, Italy

Project Website:
http://www.symphony-project.eu/

To subscribe/unsuscribe write an e-mail to: morganti@fbk.eu

