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FoodMicroSystems
Support Action (798 K€ EC contribution)
September 2011 to August 2013
Coordination: ACTIA (France)
9 partners
Objective         initiate the implementation of   

microsystems in food and drink sector
Main results         3 roadmaps 
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www.foodmicrosystems.eu
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RemkoRemko Boom Boom –– Food and Bioprocess EngineeringFood and Bioprocess Engineering
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Approach



a. Traditional Technology Roadmapping:
ITRS roadmap – semiconductors, Moore’s law

b. Roadmaps (part of Strategic Research Agendas) of 
ETPs (European technology Platforms) and EC projects:
Simple, straight-forward roadmaps; they usually describe 
technology opportunities, technologies, challenges

c. Disruptive technology roadmaps:
NEXUS Microsystems Roadmap 2000 and 2003
Mancef Roadmaps, e.g MEMS for Pharmaceutical Roadmap
Others?

Roadmapping Methodologies
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International Technology Roadmap for 
Semiconductors (ITRS), updated annually

Source: www.itrs.net

HIGH-LEVEL CHALLENGES AND 
RELATED ISSUES

TECHNOLOGY DEVELOPMENTS NEEDED TO 
ADDRESS THESE CHALLENGES



Sheffield
Micro Technology in Food and Nutrition

Henne van Heeren, enablingMNT

The Minacned 
Food & 
Nutrition 
Roadmap 

www.minacned
.nl

EPoSS – from the Strategic Roadmap on 
Aeronautics (draft) 

The electrical aircraftThe electrical aircraft

Fuel cell APU
Sensors, process monitoring and control

By-light functions
Next generation of optical components 
and optical sub-systems

By-wire functions
Smart sensors and  actuators

Electrical power management
Detection and control devices for power network

2005 2010 2015 2020



PATENT-DfMM Project: Packaging Roadmap

Low cost WLP Improvements in 
CAD/Modelling

Improved 
reliability

Future 
packages

Patterning capabilities 
for getters

standard for hermetic 
packaging for micro-cavities

Definitions of 
safety margins

PATENT-DfMM paper studies / Roadmapping sessions

Interviews IAB membersAccess to toe-
dipping finance

Access to commercial 
WLP service

EC 4M Project: Application Requirements 
for 4M Manufacturing Technologies

█████▒▒K Nano-micro or micro-meso integration

██████▒▒J Assembly & packaging

█████▒▒▒I Process / machine technologies

████████▒H Integrated process chains

███████▒▒G New/improved/multi materials

███▒▒▒▒▒▒▒▒F Quality/reproducibility/reliability

███████▒▒▒▒▒▒E Function and physical integration

█████████▒▒▒▒D Technology / maturity / standards

██████▒▒▒▒▒▒▒▒C 3D features, surface properties

██████████▒▒▒▒▒▒▒▒▒▒▒▒▒▒
B Interdisciplinary, design, and process/technology 
knowledge

███████████▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒▒A Low cost / volume production

Perceived ImportanceApplication requirement

███████ Researchers
▒▒▒▒▒▒▒ Industry

A roadmapping study in Multi-Material Micro Manufacture. S.S. Dimov, C.W. Matthews, A. Glanfield, P. Dorrington. To appear in: 4M2006 
Second International Conference on Multi-Material Micro Manufacture Proceedings, eds. W Menz, B Fillon, and S Dimov, Elsevier, 2006. 



MINAM – the European Technology Platform on 
Micro Nano Manufacturing

MINAM Roadmapping Approach, 2012

NEXUS Roadmap: Application Domains

Source: NEXUS Association, 2003

Multimedia and PeripheralsMultimedia and Peripherals

AutomotiveAutomotive

PharmaceuticalPharmaceutical

TelecommunicationsTelecommunications

Medical DevicesMedical Devices

HouseholdHousehold

Industrial, Process ControlIndustrial, Process Control

Aeronautics, Defence, SpaceAeronautics, Defence, Space

LifestyleLifestyle

EnvironmentEnvironment

Cross-Application ComponentsCross-Application Components

Cross-application technologies: 
packaging, fabrication, design, modelling, simulation

Overall („Mega-“) Trends



Content of the NEXUS Roadmap:
Product planning and Technology planning

Market 
trends

Functional
trends

Product 
trends

Technological 
developments

NEXUS Methodology
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NEXUS Roadmap: Methodology
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Identify functions in the application 
areas, where MNT could add value

Forecast device trends

Identify appropriate MNT 
solutions

Predict future 
functionality

Identify current requirements 
and specifications

Create the 
ROADMAP

Report

Identify key devices required 
to guarantee the functionality

Identify technological 
developments

Source: NEXUS Association, 2003

NEXUS Roadmap: Medical Applications 

Source: NEXUS Association, 2003

Device Roadmap for Implants

2002 2004 2006 2008 2010

2 
monitoring 

implants

3 Active 
implants

e.g. 
pacemaker

5 Active 
implants: 

electrodes/ 
sensors 
intern.

8 Remote 
controlled 
implants

FES = Functional Electric Stimulant

1 FES with 
external 
systems

MST sensors for external 
trigger

MST power systems for 
external trigger

Miniaturized µ-electrodes/ 
cables

Biomaterials for coatings

4 FES with 
external 

unit

Systems with µ-trigger
Reduced size power src.
Biomaterials for sensors

External communication (e.g. Blue Tooth)
+ links to hospitals/treatment providers

7 Call for
Treatment/ 
alarm trigg.

Wireless data/power 
coupling

MST sensors for int. use 
e.g. gyro, acceler., pressure

6 FES with 
no ex-

ternal unit

new power/data 
coupling meth.

New MST µ-pumps/valves
Implant development

Wireless data/power transm.
µ-electronics for nerve detection
New MST internal sensor
Internal signal processing
Power syst. for long term impl.
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Analysis of the “Microsystems for Food” sector: 
Existing products used in the food sector: Areas where 

microsystem-based products (sensors, filters/membranes, 
etc) exist and are used already or could replace non-
microsystems products that are used.

The traditional technology roadmapping methodology (a) can 
be used…

Ask users for wish list; future specifications (3, 5, 10 years) 
incl price, volumes, etc. 

Cross-check with technology providers (technologists and 
manufacturers), if, when and how these specs can be 
achieved, what is needed additionally (equipment, 
software, materials, etc)

Back to users to verify if this is realistic and price targets are 
acceptable

Task 4.1 Roadmapping Methodology
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Analysis of the “Microsystems for Food” sector: 
New products / processes for the food sector: Areas where no

microsystem-based products or similar are used but could 
enhance a product or process once their technology is 
developed further.

This sector needs a Disruptive Technologies methodology (c)
Brainstorming with food industry; assess general problem / 

wish lists from food industry
Brainstorming with technology providers; can they solve any 

of the above problems with their technologies? If so, 
what are their constraints?

Workshop with food industry and technology providers to 
discuss these ideas

…then continue like “existing products”…

Task 4.1 Roadmapping Methodology
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Analysis of the “Microsystems for Food” sector: 
New technologies for the food sector: Areas where no

microsystem-based products or similar are used and no 
technologies exist these days that could enhance a product 
or process. To include also New Innovative Food Products
enabled my microsystems.

This sector needs a Disruptive Technologies methodology (c)
Brainstorming with food industry; assess general problem / 

wish lists from food industry
Brainstorming with technology providers; can they solve any 

of the above problems with their technologies? If so, 
what are their constraints?

Workshop with food industry and technology providers to 
discuss these ideas

…then continue like “existing products”…

Task 4.1 Roadmapping Methodology
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Milestone 3: Decision on 3 food chains
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Consumer
acceptance

3.o+++Beverage
(beer&wine)

4.o+++Packaging

5.o++oFruits & 
Vegetables

1.+++++Dairy

2.o-++++Meat

Overall 
ranking

Time to 
market

Technol. 
advantages

Market 
potential

Based on questionaire filled by FoodMicrosystems partners and discussion on 15/05/2012; 
Note: Packaging should be addressed in all 3 roadmaps as a horizontal topic.



Register in our directory
www.foodmicrosystems.eu

Join our events
6 roadmap workshops (Sept 2012 to June 2013)
+ 3 training on food for MST researchers 
+ 4 info days on MST for food scientists

First Roadmapping Workshop:
Food sector: Dairy Industry and Supply Chain

Date/venue: 25/09/2012,  Paris
Responsible: Patric Salomon, Henne van Heeren

Conclusion: how to participate?
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www.foodmicrosystems.eu

ThankThank youyou for for youryour
attention ! attention ! 
TheThe FoodmicrosystemsFoodmicrosystems projectproject isis
supportedsupported byby thethe European European Union'sUnion's
SeventhSeventh Framework Programme Framework Programme 
[FP7/2007[FP7/2007--2013] 2013] underunder grantgrant
agreementagreement nn°° 287634287634

38

Patric Salomon
4M2C PATRIC SALOMON GmbH
- enablingMNT Group, German office -
patric.salomon@4m2c.com
www.enablingmnt.com

Frans Kampers
Wageningen UR – Food & Biobased Research, The Netherlands
frans.kampers@wur.nl


