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SYMPHONY: Overview 

Title Integrated SYsteM based on PHOtonic Microresonators and Microfluidic 
Components for rapid detectioN of toxins in milk and dairY products 

Aim Enable rapid and simple detection of toxins in milk to increase food 
safety 

Why Aflatoxin M1 is present in milk when feed contaminated with Aflatoxin B1 
is consumed. Aflatoxin M1 is a potent carcinogen with European limits 
set using ALARA principle of 50ppt and 25ppt for infant products.   

How Photonics, biochemistry and microfluidics integrated in a miniaturised 
smart system that will perform low cost label free detection of 
contaminants in milk 

Partners 

Fondazione Bruno Kessler; Università degli Studi di Trento; Lionix BV; Epigem Ltd; ACREO Swedish ICT, AB; Consorzio dei Caseifici Sociali Trentini; Quadrachem Laboratories Ltd 

Presenter
Presentation Notes
OkNB ALARA = As Low As (is) Reasonably Achievable
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SYMPHONY: User Needs & Project Aim 

Ultimate Aim 
• Invent or develop methods to allow 100% of milk to be screened for the 

presence of a potent carcinogen as well as toxins and contaminates. 

Consumer 
•Health 
•Quality of Life 

Dairy 
Processors 
•Business 

Protection 
•Product 

Quality 

Farmer 
•Milk Payments 
•Growth and Investment 

EC 
•Geo-

economic 
importance of 
dairy industry 
•Improvement 

of human 
health 

Identifying the user(s) and their needs 
• In a market there are many components 
• In the Dairy production supply chain there are 

Farmers, Collection, Dairy Processors, Point of 
Sale and Consumers 

• To identify the user(s) in a market you need to 
know the market, talk to the market and 
anticipate where it is going 

Know the Market 
• SYMPHONY includes 2 partners connecting aims 

to users 
• CONCAST is an Italian dairy co-operative  
• QCL is a analytical supplier to the dairy industry 

Presenter
Presentation Notes
Users' Needs and Unique Value (1 of 3 slides max)Covers:- Users' needs: what are they?- How do you know them?- How do you validate them?
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SYMPHONY: User Involvement and Review 

• Final user feedback 
through 
questionnaires, 
other projects,  
seminars & 
meetings 

• Dissemination 
through relevant  
conferences and 
publications  

•Meetings with 
knowledgeable 
experts in 
relevant market 

• Final User   
 

• Sales & Marketing  

Project 
Partners Stakeholders 

Market 
Scientific & 
Technology 
Community 

First task addressed user needs 

User feedback & partner 
knowledge collated 

Final device user specifications 

Also address Exploitation aims 

Resulting specifications are 
challenging but vital for success 

Continuing market feedback 
throughout project to focus goals   

Presenter
Presentation Notes
Users' Needs and Unique Value (2 of 3 slides max)Covers:How do you contact and involve the users?How the users' needs are addressed in the innovation process?
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SYMPHONY: Technology and Value Chain  

MNBS Fabrication Industry 
• Development of MNBS business and 

manufacturing in EC  
• Microfluidics 
• Photonic Sensor Systems 
• Bio-functionalised Systems 
• MNBS Device Integration  

• Promotion of interdisciplinary R&I 
activities 

Industry & Sales 
• High market potential for EC and 

Global sales based on Dairy Industry 
Need 

• Integrating heterogeneous 
technologies 

• Reinforcing European industrial 
leadership in photonics and MNBS 

• Stimulating the innovation of 
European industry 
 

Component 
Manufacturers 

Multi-analyte / cross- 
application 

development 

Final User 
• SYMPHONY would provide a 

UNIQUE solution to milk 
contamination testing – limited 
range of techniques available 

• Would provide ability to screen all 
incoming milk - HEALTH 

• Explained verbally to endusers in 
terms of existing dairy lab analysis – 
Input milk, select test, receive 
results. 

SYMPHONY 

Market 
Specific 
Devices 

Market 
Specific 
Devices 

Market 
Specific 
Devices 

Market 
Specific 
Devices 

SYMPHONY 
Manufacturer 

(Integrator) 

Device Manufacture 
Market Development 

Presenter
Presentation Notes
Users' Needs and Unique Value (3 of 3 slides max)Covers:- Why the technology under development has a unique value for the market users?How do you know it?- How do you explain the potential advantage of your product to the users :specifications? Mock-ups?, Comics, videos?....- What position your users have in value chain (final, OEM, integrator)?
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SYMPHONY: Innovation Process 

User needs 

Evaluation of market & emerging 
competition 

Definition of target specifications 

Development of modules and 
demonstration 

System integration and validation 

Validation in user setting 

Continuous 
revision of 

specification 
and target 

market to find 
best 

exploitation 
case 

 
Management Board 
Steering Committee 

Exploitation 
Committee 

Presenter
Presentation Notes
Innovation process and Road to exploitation (1 of 3 slides max)
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SYMPHONY: Road To Exploitation 

RTD Phase 

• First two years: Research activities. 
• Full last year for investigating the scientific and technological challenges 

needed for the realization and benchmarking of the first SYMPHONY 
system. 

• Establishment of IPR management agreement – Deliverable Task  

Pre-
competitive 

Phase 

• Focus on competitive issues 
• Investigate best routes to ensure an organised channel for commercial 

exploitation.  
• Investigate establishment of a spin-off company for the SYMPHONY 

technology.  

Product To 
Market 

• Commercial phase & funding to launch products.  
• SMEs, including component manufacturing firms,  involved in the project 

will play a crucial role to support the commercial phase. 
• Transformative actions will be addressed including development and 

support of milk safety management plans. 

0-3 
Years 

2-4 
Years 

5+  
Years 

Presenter
Presentation Notes
Innovation process and Road to exploitation  (2 of 3 slides max)- What is your road to exploitation (licensing, direct exploitation, partnership).Section from DoW (B3.1.5):“In this aim we have foreseen three phases :RTD phase (0-3 years) – SYMPHONY will use the first two years of the entire programme for setting up the research activities and the full last year for investigating the scientific and technological challenges needed for the realization and benchmarking of the first SYMPHONY system. The networking actions with other EU project plays an important role for improving the benchmarking of the developed systems and sub-systems, and a possible re-focus of the technologies. Pre-competitive phase (2-4 years) The following phase (after the end of the project) will focus on more competitive issues: from quality and safety tests, improve the reliability of a system for multianalysis, the full milk production chain, to find the best way to ensure a special and organised channel for commercial exploitation of the results. Within this framework the Consortium will possibly also give rise to the establishment of a spin-off company for the exploitation of the SYMPHONY technology. This phase could be partially supported by private venture capitalists, or by public funding supporting innovation (e.g., Horizon2020 calls aiming at promoting innovation, National/Local calls for Innovation). Commercialization and Transformative actions (5+ years) The final phase is a commercial phase to launch the products on the markets. As a purely commercial venture, this phase is only funded by private sources. At this stage the four SMEs involved in the project, as well as the future spin-off company, will be active, and play a crucial role to support the commercial phase, for instancing by leveraging the interest of potential venture capitalists. The transformative actions will be address step-by-step to i.) improve the efficiency of dairy industry production, by means of a precise management of milk quality at any relevant Hazard Analysis and Critical Control Points (HACCP) in the production cycle from cow to dairy, ii.) to increase the safety of dairy products by means of increased diffusion of aflatoxin, antibiotics and pathogens detection, supporting the key milk safety directives , iii.) to development of a new, uniform, Europe wide approach regarding milk safety management plans.”
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SYMPHONY: Road To Exploitation Reasons 

Dairy Analysis / Food Safety 

Regulation 

Precise 
and 

Sensitive 
Analytical 
Technique 

RTD 

Market / 
National 

Approvals 

Ready for 
Market / 
Launch 

Inter-
national 

Approvals 
(ISO/IFD) 

Launch 

Cost Sensitive 

Low Cost 
per Test 

RTD Aim 
& Pre-
market 
Focus 

Fast 
Testing 

RTD Aim 
& Pre-
market 
Focus 

Multi-
analyte 
Testing 

RTD / 
Ready for 

Market 
Target  

Skill Sets 

Easy to 
Use 

RTD Aim 
& Pre-
market 
Focus 

Simple to 
Maintain 
& Service 

Pre-
market 
Focus / 
Launch 
Target 

User 

Market 
Drivers 

Needs  

Project 
Stages 

Presenter
Presentation Notes
Innovation process and Road to exploitation  (3 of 3 slides max)- Is it coherent the road to exploitation selected with the users targeted?- Why?Speaker Notes:To determine if the road to exploitation is suitable for the users, lets examine who the users are and what needs need to be met to be successful.Analysis of food for safety is highly regulated.  Any technique has to be assessed, and the assessment will either be national or international.  The technique must be fit-for-purpose to even be considered by the market.These needs are met by the inclusion of a final user as a project partner who will be able to assess and provide innovation feedback on the system based in real-life situationsThe Dairy market is also highly sensitive to cost with very low margins and minimal ability to effect market prices.  To achieve a system that the industry would accept the system needs to show a clear cost benefit.  This can be achieved with focus on a low cost per test – as specified in the original project target specifications, but also with a multianalyte approach to replace existing tests as well as adding value to the system to screen for threats that could have a negative impact.  Rapid testing is also required as a cost function as dairy operations are increasingly focused on rapid logistics with very high throughputs.  The industry will not accept a technique that adds time to existing operations.As a cost sensitive industry milk analysis is often performed by unskilled operators with minimal training.  Any analytical technique has to be easy to operate and maintain otherwise it will be classed as unsuitable.The initial RTD phase of the project addresses the aspects of:+Robust analytical technique+Low Cost per Test+Rapid Testing+Multianalyte testing+Simple to usePre-competitive phase of the project, include prototype concept and development of pre-production prototypes, will focus on addressing low cost, speed of testing, multianalyte development, ease of use and maintenance.Product launch phase will address quality approvals and ongoing customer service aspects.
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SYMPHONY: Distance to Market 

Functionality 
Specification 
Performance Cost and Yield Manufacture 

Stage 0          

Stage 1 

Stage 2 

Stage 3 

Stage 4 

Stage 5 

Stage 6 

Review 

Review 

Review 

Manufacturing strategy Set-up Manufacturing Transfer 

Ramp-up 
Production 

TIME 

Start-up organisation 

Product definition and concept design 

Proof of principle for critical process steps 

Concept demonstration 

Establishment of manufacturing process 

Manufacturing process 

Current 
Status 

TLR 3-4 
Projected 

36 Months 
TLR 5 

Technology Readiness Level 
Project aim to end at TRL5 - Technology validated in relevant environment (industrially 
relevant environment in the case of key enabling technologies)  

Product Research, Development & Production Stages 

Presenter
Presentation Notes
Distance to the market (1 of 3 slides max)- How far you from the market is the project now and at the end.?- What it needs to be done after the project is finished to arrive to the market?TRL 5 – technology validated in relevant environment (industrially relevant environment in the case of key enabling technologies)”? Would be about end of stage 3/ beginning of stage 4? Another possibility is to use as steps the TRL as defined in HORIZON 2020 – WORK PROGRAMME 2014-2015General AnnexesPage 1 of 1Extract from Part 19 - Commission Decision C(2014)4995G. Technology readiness levels (TRL)Where a topic description refers to a TRL, the following definitions apply, unless otherwise specified:· TRL 1 – basic principles observed· TRL 2 – technology concept formulated· TRL 3 – experimental proof of concept· TRL 4 – technology validated in lab· TRL 5 – technology validated in relevant environment (industrially relevant environment in the case of key enabling technologies)· TRL 6 – technology demonstrated in relevant environment (industrially relevant environment in the case of key enabling technologies)· TRL 7 – system prototype demonstration in operational environment· TRL 8 – system complete and qualified· TRL 9 – actual system proven in operational environment (competitive manufacturing in the case of key enabling technologies; or in space)
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SYMPHONY: Non-Technical Steps to Market  

INPUTS 

•Extended 
Prototyping 

•Manufacturing 
Components 

•Raw Materials 
•Software 

OPERATIONS 

•Manufacturing 
Facilities 

•Device 
Production 

OUTPUTS 

•System Packaging 
•Consumables & 

Reagents 
•Distribution 

SALES & 
MARKETING 

•Market 
Introduction 

•Marketing Media 
•Direct Sales 
•Exhibitions 

SERVICE 

•Hardware 
•Software 
•User Support 

2. Analysis of Product To Market VALUE CHAIN 

SUPPORT ACTIVITIES 
Infrastructure / Procurement / Human Resources / Technology Development 

3. Value Network Analysis & Business Plan - Month 12, 24 and 36 

1. Project Exploitation Steps  
 – IPR / Manufacturing Route / Licensing / Rewards 

Presenter
Presentation Notes
Distance to the market (2 of 3 slides max)- How do you identify the non-technical steps needed to go to themarket and its influence in the technical development? How do you manage it?Speaker Notes:The Non-technical steps to the market are identified through 3 principle routes.  Firstly the project has a dedicated exploitation work plan to investigate IPR and exploitation routes.  Also included  in this is a business plan that will be worked on in the final 12 months.  This plan will depend on  project results but will need to address issues such as a planned manufacture (spin-off company or sub-contracted) and how the project partners can realise appropriate licencing fees and / or rewards while achieving an exploitable prince point with margins to satisfy a robust business plan.Secondly the product value chain will be addressed to highlight the activities required to bring a product to market. Non-technical steps will include output logistics, sales and marketing and support activities to the production infrastructure, HR and procurement.  Currently these steps are generic until more precise project results can focus the business plan to produce a more detailed value chain.Lastly there will be a Value Network Analysis to address all interconnecting issues involving a device being successfully used by a customer in the work-place environment.  This will account for a more detailed breakdown of non-technical steps involved to bring a successful product to market.  A partial value network will be constructed in Deliverable 7.2 due at month 12 and updated in month 24.  This will lead into the overall business plan deliverable scheduled for the project end.
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SYMPHONY: Capital & Time Budget 

Concept Prototype 

Pre-Production Prototype 

Optimisation 
Engineering Design 
Industrial Design 
 - Aesthetics 
 - Branding 
 - Ergonomics 
Tooling 
 

TIMELINE 
BUDGET 

Development 
Optimisation 
Software 

12 24 36 48 months 
200 400 600 800 

Manufacturing 

€ k 

To Market 
Current projections 
are generic estimates 
INPUTS: 
 - COWIN Information 
  
- FP7 MNBS Project 
LABONFOIL 5 years / €7m 
+ Projected 48 months to 
commercialisation 
 
 - QCL associated firm 
(SIRIUS) develops, designs 
and produces analytical 
Pharma systems 
 

Product Value Chain 
 

Presenter
Presentation Notes
Distance to the market (3 of 3 slides max)- How much money and time it will be needed. How do you know it?Speaker Notes:COWIN’Prepare the transfer to production challenges: Time required from concept to product:- A minimum of 2 to 4 years for the MEMS part- About 5 years for a new module based on new MEMS design- A minimum of 6 to 8 years for a MEMS module dedicated to Life Science applications.- 1 to 3M costs are needed from design to production transfer- Product industrialization could take one year. 50% of NRE cost are dedicated to the ramp up phase to reach a good production yield- Technology development steps requires about 500k€- If specific investments are required to adapt or develop specific production process, the fabless company will have to pay for itIn SIRIUS’ experience the direct time and costs associated with bringing a product to market are:From a proof of concept prototype to a pre-production prototype : approx. £500k and 12 monthsFrom pre-production prototype to manufacture model: approx. £100k and 6-12 months



Announcement  

International Workshop and Summer School on: 
MNBS and ICT convergence 
Current Research and Future Trends 

 
Chairs   

Pietro Siciliano IMM-CNR  
Leandro Lorenzelli FBK-CMM   

Otranto (Lecce, Italy) 1st week of September 2015 (to be confirmed) 
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