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1  Executive summary 

 
In the continuity of WP1, the objective of FoodMicrosystems WP2 is to identify and analyse 
the content of current and future research programmes on Microsystems. The objective of 
this study is to define to which extend they cover the food sector.   
 
The search has first identified all national and European funded projects and research actors 
presenting potential Microsystems applications related to the food sector. For each 
application identified, four aspects were studied: technology description, relevance to food 
micro/nano systems, impact/adaptability into the food chain and category. To complete the 
results of this analyse, a workshop gathering research players, research funders and 
representatives of national/international research agencies had been organised. 
 
This work results in a synthesis of current Microsystems and miniaturised systems research 
programmes relevant to the food sector. The report provides an overview of potential 
applications that microsystem research can offer to the food sector. 
 
It appears that Food as a topic has been kept appearing in the headlines calls, but has never 
merited a distinct bullet point in a call. As a result not many food oriented projects have 
been funded, and in many of those cases food appears not as a main application but as a 
collateral one.  
The developed devices were aimed to be used mostly in food safety applications (50%), 
followed by food quality (34%) and logistics (8%). The evaluation which food sector is 
preferably addressed no sector had a significant lead – most of the projects were dedicated 
towards general issues (50%). Specific food sectors started at 4% (dairy products) and ended 
up at 13% (beverages). 
 
In summary, altogether with environmental applications, food has played a secondary role 
when compared with health related applications within ICT. Beyond ICT, punctual examples 
of research of ‘sensors’ for food can be found in KBBE and NMP, but overall such an effort 
has not been as structured and coordinated as the potential of MNT and the importance of 
the food sector in Europe deserve. 
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2 Introduction  

 
This activity will consist in analyzing the activities of the main MST research players and the 
content of their research programs. This will be performed to estimate to which extend they 
cover the food sector. The analysis covers both current and future activities. The task will 
use the results of the WP1 as a starting point: in task 1.1, research players as well as 
research programs have been identified. In task 2.1, the content of the research programs 
will be analyzed and the identified research players will be interviewed to provide a report 
on the research activities. 
 
The objective is to identify current and future research activities implemented by the micro 
systems research community that are relevant to the food sector. 
 
This document is a synthesis of current microsystems and smart miniaturized systems 
research programs relevant to the food sector.  The report provides an overview of real and 
potential applications that microsystem research can offer to the food sector. 
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3 Methodology  

 
This document was elaborated in an extensive research utilizing the internet as the main 
tool to get the available information on MST basic research and developments since 2003 
until the present.  The European research projects, universities, research institutions, private 
institutions and enterprises official webpages were analyzed to get accurate information.     
 
We compiled the most important information about the MST advances, state of the art and 
present or potential applications for the food industry. 
 
The projects and/or institutions that only present potential applications to the food sector 
were selected when the technology proposed was very similar to that utilized in food 
applications (for example medical devices that could be also used in the food industry), or 
when the authors explicitly say that the technology/device developed has a potential 
application in the food sector.  That means that at least, the researchers think about the 
food sector as a potential market for the results of their research.   
 
This report has been divided into ten sections oriented to identify the state of the projects 
funded by the European Union, the state of the private projects carried out by the different 
enterprises and research institutions along Europe, report of scientific papers about MST 
developments, identify relevant MST projects in other countries outside Europe and identify 
which are the relevant actors in this field in and outside Europe. 
 
As starting point we utilized the information presented in the Deliverable 1.2 “Report on 
Programmes”, to identify the European projects within the FP6, FP7 and KBBE, NMP or 
related calls.  Then, we searched private R&D projects within the identified partners of these 
common projects.  Several tables containing the main role and activities as well as real or 
potential applications for the food industry of these partners were prepared to summarize 
the information contained in the webpages.  
 
Four aspects were introduced in the tables with respect to previous deliverables: technology 
description, relevance to food micro/nano systems, impact/adaptability into the food chain 
and category. The last one refers to the categorization of the MST applications. 
The ‘relevance to food micro/nano systems’ states to which degree the project or actuation 
improves the state of the art of MNT for this application. The ‘impact and adaptability to the 
food chain’ reflects the potential use of the technology described for food related 
applications (process control, quality, safety or other). In this sense, it must be said that the 
question ‘Is it a “MNT for food” project’ is only answered positively in the tables when MNT 
is the primary technological target and food is a primary application target. Nevertheless, 
even if the answer to that question is negative a certain ‘relevance to food micro/nano 
systemes’ and certain ‘impact/adaptability into the food chain’ could be inferred. 
 
An equivalent work was carried out to identify actors and projects on international level 
(outside Europe).  The first approach was to find “key words” within a group of “example 
countries” such as China, Australia, USA, Brasil, etc. but it was too difficult to get relevant 
information.  We had this problem because in some cases there was only scarce and 
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superficial information and, on the other hand, in countries like USA, there are hundreds of 
institutions and enterprises that work in MNT for a very wide range of applications.  Another 
problem was that in some cases the relevant information was in mother language (e.g 5 
mandarin).  The second approach was to find “key words” and ask for English results at 
global level and select the non-European ones.  When a result was selected, we went to the 
official webpage in order to get more precise and relevant information. 
 
Similar tables were used to summarize the information concerning European and non-
European projects and actors, in order to make the information comparable.   
 
In order to report scientific papers, we went to scientific editorials (on the internet) like 
Elsevier (through the ScienceDirect web portal), where, with the same criteria as described 
above, we searched for MST research and developments linked to food applications.  In this 
section we did not differentiate between European and non-European papers.  Only 
literature dated 2005 and later was taken as a basis for the report.  
 
In order to complete the information obtained on internet, a questionnaire was sent to all 
the actors identified at European level, with the objective to get more details and future 
perspectives of the MST for food.  This questionnaire was prepared as part of the WP2 
activities.  Moreover, a total of four representatives of technology institutions in Finland, 
Norway, Belgium, Italy and Switzerland were interviewed in order to have a clear 
understanding of their R&D activities, future plans and let those institutions know about the 
FMS project.  The results of these interviews are presented in this document, with the 
original questionnaires in the annex. 
 
The FMS homepage contains a directory (http://www.foodmicrosystems.eu/fms-add-
directory-profile.php) with contacts of key research groups in microsystems that address 
food-related topics, with up to date 265 entries. During registration for this directory, 
participants were given the option to fill a micro-consultation, giving their opinion about 
exciting innovations in the MST field related to food and future perspectives. The results of 
this micro-consultation are compiled in this report. 
 
The information coming from the EU projects is rather comprehensive, the information 
coming from other sources is not as complete, but we consider it as a sample of enough 
relevance to illustrate the status of the topic. 
 
Several charts have been prepared to summarize the whole information presented in this 
document as well as to make some conclusions about it.     
 
  

http://www.foodmicrosystems.eu/fms-add-directory-profile.php
http://www.foodmicrosystems.eu/fms-add-directory-profile.php
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4 State of the Recent European Projects Funded by the Framework 
Program 

 
In the following tables information about the European projects financed by the European 
Union through the FP6 and FP7 programmes is presented.  Relevant aspects like technology 
used, objectives and relevance/impact on the food chain are also reported.   
The projects presented here were taken from the Deliverable 1.2 Current State of Play of 
Microsystems for Food Applications. 
 
 

Program FP6-IST-1-508744-IP 

Project Good Food (GOODFOOD) 
Start End 

01.01.2004 30.06.2007 

Web Site http://www.goodfood-project.org/ 

Contact Carles Cané E-mail address carles.cane@cnm.es  

Objectives 
To develop an innovative tool based on MST/MNT and IST technologies for the 
full safety and quality assurance along the complete food chain in the 
agrofood industry. 

Results 

Nanoelectrodes, nanoelectrode arrays and their applications  

First issues in the development of a sensor prototype to detect food borne 
pathogens in dairy products  

Development of a quantitative real-time PCR assay for the detection 
of  Aspergillus carbonarius  in  grapes. 

Modelling and design of a microcantilever based sensor module for 
chromatographic systems 

SI-Based Liquid Separation Microsystems For Agrofood Application 

Microcantilever-Based Sensor Array for Amine Detection in Agro-Food 
Applications 

Label-free detection of sulfonamide antibiotics in milk with microsystems 

Analysis of Nonylphenol: Advances and Improvements in the Immunochemical 
Determination Using Antibodies Raised against the Technical Mixture and 
Hydrophilic Immunoreagents 

Development of an Enzyme-Linked Immunosorbent Assay for the 
Determination of the Linear Alkylbenzene Sulfonates and Long-Chain 
Sulfophenyl Carboxylates Using Antibodies Generated by Pseudoheterologous 
Immunization 

Electrochemical Magneto Immunosensing – A Novel Strategy for the Detection 
of Pesticides Residues 

DNA sensing of Aspergillus carbonarius and other black Aspergilli on grapes 
with direct multi-detection DNA chip 

Fabrication of nanopore array electrodes by focused ion beam milling 

Recessed nanoband electrodes fabricated by focused ion beam milling 

PCR discrimination of the ochratoxin A producing species Aspergillus niger and 
A. tubingensis within A. niger aggregate group 

http://www.goodfood-project.org/
http://www.cordis.lu/ist/so/micro-nano/home.html
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A rapid PCR-SSCP screening method for identification of Aspergillus Sect. Nigri 
species by the detection of calmodulin nucleotide variations 

Detection of Aspergillus carbonarius and other black Aspergilli from grapes by 
DNA microarray 

Sensors based on double-decker rare hearth phthalocyanines 

Sensing properties of Phthalocyanines  

An innovative e-nose approach for food quality Assessment: a mst solution 
exploiting Gas-chromatographic selectivity  

Enabling technologies for a flexible tag Gas sensing system in food logistics 
applications  

Development of a flexible Tag Microlab  

Ethylene monitoring in the “fingerprint” region using a mini White-cell and a 
micromachined IR-emitter  

Integration of gas sensors in flexible circuits: Towards a flexible Tag Microlab 
for food logistics  

Integrated interface IC for metal-oxide chemical sensor arrays  

Alternative micro-hotplate designs for low power gas sensor arrays  

A highly sensitive IR-optical sensor for ethylene-monitoring  

Micromachined IR-source with excellent blackbody like behaviour  

Fabrication and characterization of Porous Silicon cantilevers for thermal 
sensors 

Fresnel Lenses: study and fabrication in silicon technology for medium-IR 
applications  

Low-power sensor front-end electronics with RFID communication capabilities 
for food logistic datalogging applications  

Category Not possible Food chain 
Meat/beverages/fruit and 
vegetables 

Description of the technology used 

 
Different technologies were used, more information is available on the webpage 
 

Relevance to Food Micro – Nano systems development 

Most of the results of this project appeared to be in an early research phase.  More R&D 
activities should be done to probe its real application potential to the food chain. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

An analyze for every case should be done 

 

http://www.goodfood-project.org/www/Results/paper/
http://www.goodfood-project.org/www/Results/paper/
http://www.goodfood-project.org/www/Results/paper/Elmi_AISEM2005.pdf
http://www.goodfood-project.org/www/Results/paper/Elmi_AISEM2005.pdf
http://www.goodfood-project.org/www/Results/paper/abstract_optical_ethylen_monitoring.pdf
http://www.goodfood-project.org/www/Results/paper/abstract_optical_ethylen_monitoring.pdf
http://www.goodfood-project.org/www/Results/paper/Abstract_ES2005_Zampolli_v3.pdf
http://www.goodfood-project.org/www/Results/paper/Abstract_ES2005_Zampolli_v3.pdf
http://www.goodfood-project.org/www/Results/paper/Robogiannakis_IMEL_Eurosensors_2005.pdf
http://www.goodfood-project.org/www/Results/paper/ps_microhotplates_f.pdf
http://www.goodfood-project.org/www/Results/paper/Paper_Sevilla2005_Ethylen2.pdf
http://www.goodfood-project.org/www/Results/paper/Paper_IPM_5836-59.pdf
http://www.goodfood-project.org/www/Results/paper/Chatzandroulis_SPIE-2005-abstract.pdf
http://www.goodfood-project.org/www/Results/paper/Chatzandroulis_SPIE-2005-abstract.pdf
http://www.goodfood-project.org/www/Results/paper/ub_photo_euro_2006.pdf
http://www.goodfood-project.org/www/Results/paper/ub_photo_euro_2006.pdf
http://www.goodfood-project.org/www/Results/paper/Aisem2006_Cicioni_WP6.pdf
http://www.goodfood-project.org/www/Results/paper/Aisem2006_Cicioni_WP6.pdf
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Program 
FP6-FOOD-2003-T5.1 New approaches towards monitoring and preventing 
chemical contaminants in food products 

Project 
New technologies to screen multiple chemical 
contaminants in foods (BIOCOP) 

Start End 

01.01.2005 30.09.2010 

Web Site  www.biocop.org 

Objectives 
The fundamental objective is to utilize emerging life science technologies to 
create a powerful new approach to detect and control chemical contaminants 
in foods. 

Contact Prof. Chris Elliott 

Results 
Optical biosensors for shellfish poisons, fungicides, antibiotics and growth 
promoter related biomarkers (objective of the WP related to biosensors) 

Category  Optical sensor Food chain Fish / Meat 

Description of the technology used 

 Biosensors based on surface plasmon resonance (SPR).  The data are generated in 
real-time, without the use of fluorescent or radioactive labels. 

 Proteomics based concept that serve to measure the effect of hormones or growth 
promoters in shellfish or cattle.  

 BioCop is developing coupled SPR biosensor / mass spectrometry (MS) systems to 
identify known and unknown bioactive substances 

 Screen Printed Electrodes have been prepared (URTV) to detect trichothecenes. 

Relevance to Food Micro – Nano systems development 

The project carries out research and development activities for the detection of 
contaminants in the food chain.  However, the project has a wide range of deliverable 
products and it is not focused on MST for food technologies 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

For the development of the optical biosensor for shellfish toxins, “It is expected that each 
type of growth promoter will have a unique influence on the concentrations of the various 
biomarkers. This being the case, the biomarker fingerprint may identify the growth promoter 
to which the animal was exposed”.  This imply that more basic research have to be carried 
out in order to verify these theories. 
The results reached for the project so far, are in an investigation phase without real-world 
applications.  Some theories of the research phase have to be probed. 
 

http://www.biocop.org/
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Program FP6-FOOD-2004-To realizing ERA objectives – Promotion of SME participation 

Project 
Networking in the application of biosensors to 
pesticide detection in fruits and vegetables 
(BIODET) 

Start End 

01.11.2006 31.10.2008 

Web Site http://www.biodet.eu/index.htm 

Contact Ricardo Diaz E-mail address rdiaz@ainia.es 

Objectives 

To reach the highest level of consumer health protection by stimulating the 
transference of research breakthroughs in biosensors to potential end users 
(administration, agrofood traders and machinery manufacturers), while 
accomplishing current legislation. In order to achieve this objective, BIODET 
will study SME requirements in order to carry out this type of on-site MRL 
controls within their quality control process. Afterwards, the product data and 
market requirement data will be analysed. Finally, the conclusions drawn from 
this analysis will establish the basis to assemble and disseminate future 
strategies among key stakeholders.  
In short, BIODET aims at:  

 Potential users (farmers): up-taking of available technology on MRL 
controls. 

 Regulation authorities: supporting policy development and harmonization 
of existing national legislation. 

 Product developers: passing info on users’ needs and policy requirements. 

 Academia: opening new research fields based on technology gaps. 

 Consumers: ensuring a high level of food quality and safety in all Europe. 

Results No details available 

Relevance to Food Micro – Nano systems development 

Based on the information from the webpage.  This project aims to make a diagnostic of the 
current state of biosensors for detection of chemical contaminants in fruits and vegetables.  
Additionally, it is focused on designing a strategy for future research and development 
activities in this field. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

This is a support action with no specific technology developments for the industry. 

  

http://www.biodet.eu/index.htm
mailto:rdiaz@ainia.es
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Program FP 6, Priority 5, Food Quality and Safety, Specific Targeted Research Project 

Project 
Development of novel analytic tools for the 
detection of marine biotoxins (BIOTOXMARIN) 

Start End 

01.01.2005 31.12.2007 

Web Site http://www.biotoxmarin.de/ 

Contact Dr. Heinz C. Schröder E-mail address hschroed@uni-mainz.de 

Objectives 

 Isolation and chemical characterization of marine biotoxins. 
 Production of high-affinity antibodies against selected marine biotoxins that are 

relevant for intoxications or allergies in human caused by algal blooms, and 
development of a sensitive immunoassay based on infrared-fluorescence imaging 
system. 

 Parallel development of instruction receptor phases for the isolation, identification 
and binding of marine biotoxins. 

 Development of user-friendly chip (POCT Chip, dip-stick/card test) assay methods 
for the fast and sensitive detection and quantification of marine biotoxins based 
(a) on the antibodies and (b) on the synthetic polymeric receptors. 

 Development of highly sensitive sensor chips applying the Integrated Optical 
Grating Coupler (IOGC) sensor technology for the detection and quantification of 
marine biotoxins; both an immunosensor based on antibodies and a sensor based 
on Instruction receptor phases will be developed. 

 Development of a colorimetric microtitre-plate based phosphoprotein 
phosphatase 2A (PP2A) inhibition assay (determination of okadaic acid) 

 Development of a bioassay based on activation/phosphorylation of MAP kinases. 

Results No results are presented 

Category  Biosensor Food Chain Fish – seafood 

Description of the technology used 

The new tools for the detection (and quantification) of marine biotoxins to be developed in this 
project are based on the application of the new Polymer Instruction technology and the highly 
sensitive Integrated Optical Grating Coupler (IOGC) biosensor technology, and the use of high-affinity 
antibodies for sensitive ELISA und Western blotting techniques based on an infrared-fluorescence 
imaging system. User-friendly chip (POCT Chip, dip-stick/card test) assay methods as well as new 
bioassays based on interaction of okadaic acid with phosphoprotein phosphatase 2A (colorimetric 
microtitre-plate based PP2A inhibition assay) or the activation/phosphorylation of MAP kinase p38 
will be developed. 

Relevance to Food Micro – Nano systems development 

More related to environmental sensors rather on food micro/nano systems 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

There is relatively small impact and adaptability into the food chain.  As the project aims to 
develop environmental biosensors designed for the detection of maritime algae toxins, 
the results stand at the very beginning of the food chain.   

 
 

http://www.biotoxmarin.de/
mailto:hschroed@uni-mainz.de
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Program FP6-2005-FOOD 

Project 
Integrated system for reliable traceability of 
food supply chains (TRACEBACK) 

Start End 

01.01.2007 31.12.2010 

Web Site http://www.traceback-ip.eu/index.php 

Contact Ethel De Paoli E-mail address info@traceback-ip.eu 

Objectives 

 Analysing and defining the food chains and identifying weak and 
sensitive points in the chains where there are risks for contamination 
or loss in quality of the final product.  

 Development of sensors and devices for sensing technique for 
monitoring, identifying and avoiding specific contamination or 
situations that might cause damage and loss of quality in food chains.  

 The development of a system for compiling and handling information 
generated from the sensors used in the food chain.  

 Teaching and training of potential users of the devices and the 
information system.  

 Economic assessment of the feasibility of traceability technique in 
commercial situations.  

 Pilot testing of the traceability system in commercial companies 
constituting whole food chains.  

 Creating an industrial platform for communicating results from the 
project directly to the industry. The platform is also meant to stimulate 
industrial implementation, innovation and feedback concerning 
traceability.  

Results No information available 

Category No specific area Food Chain 
Meat /fruit and 
vegetables/dairy products / fish 
(to monitor specially the freeze) 

Description of the technology used 

No information available  

Relevance to Food Micro – Nano systems development 

Traceability is one of the most important aspects for almost all types of industry.  Improving 
the traceability systems for the food industry will open new business opportunities, and will 
contribute to better products, logistics, waste management, etc.  

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

There is no specific results 

http://www.traceback-ip.eu/index.php
mailto:info@traceback-ip.eu
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Program FP6-SME-1 Co-operative research (all areas of science and technology) 

Project 
A rapid hand-held analyser for control of 
microorganisms in the complete meat supply 
chain (BUGCHECK) 

Start End 

08.2005 02.2008 

Web Site http://cordis.europa.eu/documents/documentlibrary/122207711EN6.pdf 

Contact  E-mail address  

Objectives 

To investigate, develop and validate a multi-analyte platform based on 
biosensor technology for the detection of the most common pathogens 
occurring in the meat industry (Campylobacter, Salmonella and E. Coli), 
including the most common strands of each. 

Results 

The summary of the project presents the following achievements as the most 
important technological results: 

 Immobilization procedure 

 Biosensor software package 

 Plug and play cartridge system 

 Microelectrodes on silicon and glass 

 Validated method of the measurement 

Category Optical sensor Food Chain Meat 

Description of the technology used 

The multi-analyte platform will use spectroscopic impedance methods to analyse the meat 
samples and will include a flow cell, into which the “plug & play” cartridges will be placed for 
measurement. Different cartridges will be developed for Campylobacter, Salmonella and E. 
Coli and will be removable after use. 
 

 Immuno-functionalisation protocols 
A number of gold immune-functionalisation protocols have been optimized. Among the 
strategies based on Ab conjugation onto SAM-modified surfaces, using a Cysteamine SAM 
modified with carboxidextran appeared as the most efficient. This surface induced the 
lowest levels of protein non-specific adsorption detected and highest specific signals when 
an Ab-HRP model protein was being detected. Alternatively, several 
immunofunctionalisation protocols, based on biocomponent random deposition, have been 
developed. The best results were obtained for Ab direct adsorption, which is the simplest 
and shortest protocol assayed. Among the biotin-binding proteins evaluated, neutravidin 
produced the best results, generating surfaces more efficient and stable than other related 
proteins. There different optimized protocols on gold rods were developed during the 
project: SAM-Dextran immunofuntionalisation (only for protein detection), antibody direct 
absorption and neutravidin physisorption and affinity capture of biotinylated Ab. 
 

 Interdigitated microelectrodes 
Interdigitated microelectrodes have been fabricated according to the proposal. These 
electrodes have been characterized by scanning electron microscopy, perfilommetry, 
conductivity easurements and also electrochemically by cyclic voltammetry. They have been 
found to how moderate electron transfer properties, but the effect of this in the 

http://cordis.europa.eu/documents/documentlibrary/122207711EN6.pdf
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performance of the BugCheck immunosensors was not significant, since the final 
measurements was not based in faradaic impedance but capacitance measurements. In 
general the detection limits of the immunosensing technique improved as interdigitated 
geometric features decreased. However, as the features were made smaller, the failure rate 
of the devices increased, probably arising from short circuiting between bands by debris 
present in the solution. Also, the impossibility to re-use the immunosensors rendered the 
chips useful for one measurement only. 

 

 Plug & Play’ cartridges 
New disposable ‘plug and play’ cartridge based on a Printed Circuit Board of 75 mm long and 
0.8 mm thick were designed with 6 mm in his narrow side to be housed on a 1.5 ml 
Eppendorf tube and with 14.5 mm in his large side to be connected to a standard SIM card 
reader connector. 
 

 Electrochemical Impedance Spectroscopy (EIS) instrumentation.  
A microbial analyzer based on Electrochemical Impedance Spectroscopy was implemented. 
The system consists on an aluminium base in where the rotational thermostatised sample 
holder and a stainless steel prismatic rail are screwed. The sample holder has four wells in 
where 1.5ml Eppendorf tubes fits. The signal transduction circuitry is fixed to a linear sliding 
stage to allow the linear displacement thought the prismatic rail. The system is provided 
with a digital control to allow the data transfer to a PC. 

Relevance to Food Micro – Nano systems development 

 
The main objective of this project was to develop a biosensor capable to detect the most 
common pathogens in meat.  Despite of improvements in the technology studied in this 
project, there is only a little advance in the creation of well adapted/probed sensors for real-
life applications 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

There is only advance in the general knowledge of the science involved in biosensors. There 
is no commercial and/or adaptable technology as result. 
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Program Eureka 

Project 
DNA chip technologies for food and 
environmental controls (MICROTARGETS) 

Start End 

13.02.2001 13.02.2004 

Web Site http://www.eurekanetwork.org/project/-/id/2476 

Contacts Dr. Christiane Forestier E-mail address 
christiane.forestier@u-
clermont1.fr 

Objectives 
To develop and validate a DNA-chip technology to obtain rapid access to the 
complete control of foodstuffs and ingredient products. 

Results 

- Establishment of databases for relevant nucleic acid sequences from 
transgene (GMO) and bacteria. 

- Sequencing and validation of new genomic targets. 
- Development of primers, probes. 
- DNA chip design.  
- Provision of standard samples. 
- Production of DNA chips and validation of analytical procedures (PCR 

and hybridization). 
- Validation of DNA-chip reading systems. 
- Industrial validation of the end products. 

Category Biosensor Food Chain 
Meat / fruit and vegetables / 
dairy products 

Description of the technology used 

See the results 

Relevance to Food Micro – Nano systems development 

There are no clear defined outputs of this project.  Nevertheless, the project aims to develop 
tools and mechanisms to improve the quality control systems with food born pathogens as 
example case.  A continuous improvement and creation of such type of mechanisms have 
great relevance due to the parallel constantly appearance, evolution and adaptation of 
harmful microorganisms. 
 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

There is limited information on how the results of the project will be applied in real 
conditions. 

 
 
 

http://www.eurekanetwork.org/project/-/id/2476
mailto:christiane.forestier@u-clermont1.fr
mailto:christiane.forestier@u-clermont1.fr
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Program Innovation for Welfare Programm 

Project Sharing molecular techniques for food-born pathogen detection (FOBOS) 

Web Site www.innovation4welfare.eu/297/subprojects/fobos.html 

Contact Fabrizio Ceciliani E-mail address fabrizio.ceciliani@unimi.it 

Objectives 

To set up a qualitative (quantitative??) SOP to detect: 

 Several Food-Borne Pathogens in just one reaction. 

 Rapid (less than two hours). 

 Several alimentary matrices (pork meat, dairy) 

 Covering the whole food chain 

Results 
22 pathogens from 24 target – pathogens can be detected using the same PCR 
conditions on ATCC strains. 

Category Biosensor Food Chain Meat / dairy products /fish 

Description of the technology used 

Quantitative (Real Time) PCR Fast (<30 min analysis) sensitive quantifies microbial 
population automatically. It is a not expensive, accurate technology over a wide dynamic 
range that can detect also dead cells. 

Relevance to Food Micro – Nano systems development 

 
There is no relevance of this project for MNT food 

Full MNT for food project? Yes  No X 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

http://www.innovation4welfare.eu/297/subprojects/fobos.html
mailto:fabrizio.ceciliani@unimi.it
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Program FP6-LIFESCIHEALTH (added) 

Project 
Electrical biosensor array for analysis of 
harmful microorganisms and microbial 
toxins (eBiosense) 

Start End 

01.01.2005 31.12.2007 

Web Site http://www.biotech.kth.se/eBIOSENSE/index.html 

Contacts Prof. Sven-Olof Enfors E-mail address enfors@biotech.kth.se 

Objectives 
To develop a platform for analysis of harmful micro organisms and/or their 
toxic products. 

Results No results given on the webpage 

Category Biosensor Food chain 
Meat / fish / fruit and 
vegetables 

Description of the technology used 

The platform is based on electric biochip arrays that will enable parallel and simultaneous 
identification and quantification of specific nucleic acids, microbial proteins and toxic 
microbial products. The targets are recognized and captured by DNA probes or antibodies on 
the silicon based electrochemical transducer surface, and 16ort he with an enzyme that 
produces an electro-active product, thus generating an electric current that corresponds to 
the concentration of the target analyte in the sample. 

During the first half of the project capturing elements will be developed for analysis of 
haemolysin producing Bacillus cereus strains, shiga-toxin producing E. coli strains, 
pathogenic Staphylococcus, Legionella, Salmonella enteritidis and mycotoxins. The elements 
will be immobilised on the chip arrays and methods for sample pre-treatment and signal 
generation will be developed. Later plans include evaluation of the chips performance in 
comparison with standard analyses and development of business plans for the new 
analytical platform, which is expected to provide pathogenicity-specific and fast assays 
based on disposable chips. 

Relevance to Food Micro – Nano systems development 

Food safety.  Recognition of harmful microorganisms in food and beverages 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Quality and safety systems within the food industry and for non industrial actors in the food 
chain. 

 
 

http://www.biotech.kth.se/eBIOSENSE/index.html
mailto:enfors@biotech.kth.se
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Program FP6 – IST – NMP 

Project 
Mass produced optical diagnostic labcards 
based on micro and nano SU8 layers 
(OPTOLABCARD) 

Start End 

2005 2008 

Web Site http://www.optolabcard.com/ 

Contacts Jesús Ruano E-mail address optolabcard@ikerlan.es 

Objectives 

Social objectives 
    To reduce the incidence of infectious illness by providing to EU governments with a 
certificated tool that can be used by national programmes to quickly monitor and 
survey sources of pathogen contamination. 
    To improve the quality of the sanitary system by reducing hospital arrivals, 
hospitalisation time and diagnostic costs, by the use of low cost, portable and rapid 
diagnostic devices. 
    To increase competitiveness of European medical device manufacturing sector with 
a protected and disruptive technology that will be capable to fabricate and 
commercialise many other Lab-on-a-Card devices.  
Technological objectives 
    To develop an instrument consisting of a hand held base unit and a cartridge or 
labcard that will carry out a Real Time Polymerase Chain Reaction automatically from 
sample preparation to an optical detection. The labcard, made of a thick photoresist 
called SU-8, on a plastic film, contains all the disposable components, whereas the 
base unit has all the standard electronics and optics. 
    To use a thick photoresist (SU-8) as a structural material to fabricate each 
component within a Lab on a Card such as: micro-optical components, microfluidic 
channels, and microreactors. This will provide an affordable sensor platform, which 
can be utilised in a broad range of applications. 
    To improve and develop new technologies based on a thick photoresist treatment 
process that will increase its limits and enable the miniaturisation of needed 
processes for pathogen detection in a Lab on a Card.  

Results 

The system uses disposable Lab on a Chips (LOCs) that carry out the complete assay 
from sample preparation to result interpretation of raw samples. The 
LOC is embedded and easy to replace using a packaging capsule. The OPTOLABCARD 
has extended and tested the use of a thick photoresit (SU- 
8) as a structural material to manufacture LOCs by lamination. This project produced 
several examples where SU-8 microfluidic circuitry revealed itself as a viable material 
for several applications, such as the integration on chip of a nucleic acid amplification 
method that includes sample concentration, nucleic acid extraction, Polymerase 
Chain Reaction-PCR amplification and optical detection of Salmonella spp. using 
clinical samples and Campylobacter spp. using chicken farm samples. The developed 
system was validated according to an ISO 16140:2003 standard and using crude 
samples. 

Category 
Microfluidics / 
biosensor 

Food chain Meat 

  

http://www.optolabcard.com/
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Description of the technology used 

The proposed instrument consists of a hand held base unit and a disposable cartridge or 
labcard that will carry out a Real Time Polymerase Chain Reaction automatically, from 
sample preparation, to detection. The labcard, made of SU-8 on a plastic film, contains all 
the disposable components, whereas the base unit has all the standard electronics and 
optics. This approach will avoid any cross contamination between measurements. 

Relevance to Food Micro – Nano systems development 

Fast pathogen detection.  Biological contaminants detection. Quality control systems 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Improvement of the quality control systems, especially in vulnerable products like poultry.  
Avoidance of risks of massive contamination. 
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Program FP7-ICT-2009.3.9 Microsystems and Smart Miniaturized Systems 

Project 
Advanced interfaced micro-systems research for 
analysis of real-world clinical, food, 
environmental and waste samples (ARROWS) 

Start End 

01.07.2010 30.06.2013 

Web Site http://www.tyndall.ie/myprojects/project/10400 

Contact  E- mail address cian.omurchu@tyndall.ie 

Objective 

To develop a micro engineered platform for the analysis of ‘real-world’ samples 
from the food, drink and healthcare industries. The principal deliverable will be 
a chip-scale capillary electrophoresis/liquid chromatography mass spectrometer 
(CE/LC-MS) that matches the performance of today’s mainframe systems. 

Results Not available yet 

Category Chemical Sensor Food Chain Beverages  

Description of the used technology 

 
No results are shown 

Relevance to Food Micro – Nano systems development 

The web page of this project doesn´t explain any specific characteristic direct related to the 
food industry 

Full MNT for food project? Yes  No x 

Impact/Adaptability into the Food Chain 

No results are shown in the webpage  

http://www.tyndall.ie/myprojects/project/10400
mailto:cian.omurchu@tyndall.ie
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Program FP7-ICT-2007.3.6 Micro/Nanosystems 

Project 
Micro-fabrication of polymeric lab-on-a-chip by 
ultrafast lasers with integrated optical detection 
(MICROFLUID). 

Start End 

2008 2012 

Web Site http://www.ifn.cnr.it/microfluid/index.html 

Contact Dr. Roberto Osellame 
E-mail 
address 

roberto.osellame@ifn.cnr.it 

Objective 

The main objective of the MICROFLUID project is the use of femtosecond lasers 
as a novel highly flexible microfabrication platform for polymeric LOCs with 
integrated optical detection, for the realization of low-cost and truly portable 
biophotonic microsystems. 

Results 

Femtosecond laser ablation of microfluidic channels  
Morphological and chemico-physical characterization of laser ablated surfaces  
Fresnel lenses has been fabricated in polymeric Lab on a Chip to implement on 
chip optical sensing:  
Development of new resins  
Development of Lab on a Chip devices for the two applications of the project  
Development of a flow cytometer prototype for bacteria detection  
Demonstration of a module for the extraction of mycotoxins from solid 
foodstuff  
Development and validation of an immunoassay protocol to detect mycotoxins 
in a microfluidic chip  
Fabrication of porous filters inside already sealed microfluidic channels by two-
photon polymerization  
Optical waveguide writing 

Category Microfluidics/Optical sensor Food Chain Meat  

Description of the used technology 

 
Femtosecond laser fabrication can be employed in different steps of the LOC production 
cycle: (i) the rapid prototyping of the microfluidic chip; (ii) the direct fabrication of photonic 
components on the LOC for integrated optical sensing (iii) the master fabrication for mass 
production by replication techniques. 
 

Relevance to Food Micro – Nano systems development 

The prototype of this project was focused on two applications to demonstrate its feasibility: 
food quality and environmental sensing.  In the first one, the detection of mycotoxins in 
animal feeds was probed for presence. In the second one, heavy ions and bacteria in water 
samples were monitored.  Thus, if the methodology for production the device is successful, it 
could be directly applied in the food industry.   

Full MNT for food project? Yes  No X 

  

http://www.ifn.cnr.it/microfluid/index.html
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Impact/Adaptability into the Food Chain 

For the detection of mycotoxis, an immunoassay technique was developed.  This already 
known technique could be used for detecting other microorganisms or their metabolites.  
On the other hand, the technique for detecting bacteria in water samples could be utilized in 
the juice industry.  Therefore it is expected a moderately adaptation of these technologies in 
the food chain.   
No results or explanations over the amount of material or the needed time to make the 
probes are presented.   This information could help to infer which grad of impact have the 
technology proposed, for example in costs calculation. 
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Program FP7-Call ICT-209.3.3 – Flexible, Organic and Large Area Electronics 

Project 
Ultra thin chip integration process for low cost 
communicative polymer foils (CHIP2FOIL) 

Start End 
01.01.2010 30.12.2012 

Web Site http://chip2foil.eu/home/ 

Contact Dr. Marcel Tichem 
E-mail 
address 

m.tichem@tudelft.nl 

Objective 

Chip2Foil aims at realizing a technology platform for low cost placement and 
interconnection of ultra thin chips on polymer foils, within a high volume, reel-
to-reel production concept. This competence is necessary to realize the 
communicative packages against cost requirements. 

Results 

Chip release and presentation  
Self – assembly supported chip placement  
Mechanical chip bonding  
Chip position detection  
Laser machining supported realization of electrical interconnects between the 
chip and the circuitry on the foil 

Category Printed electronics Food chain Meat /fruit and vegetables 

Description of the used technology 

Please check the following link:  
http://chip2foil.eu/uploads/media/Chip2Foil-OLAE_Cluster_Concertation_Meeting-
PublicVersion.pdf 

Relevance to Food Micro – Nano systems development 

The project is focused on developing the appropriate technology for the industrial, low – 
cost production of electronic circuits placed on polymer foils.  This technology will allow the 
mass production of smart packages and its consequent benefits for the food industry. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

A wide range of food characteristics could be analyzed / monitored with the usage of smart 
packaging.  Quality, aroma, suitability for human consumption, consumption habits, 
transport conditions, storage conditions, etc could be directly shown to the consumers or 
technicians to take rapid and/or correct decisions in handling the products. 

http://chip2foil.eu/home/
mailto:m.tichem@tudelft.nl
http://chip2foil.eu/uploads/media/Chip2Foil-OLAE_Cluster_Concertation_Meeting-PublicVersion.pdf
http://chip2foil.eu/uploads/media/Chip2Foil-OLAE_Cluster_Concertation_Meeting-PublicVersion.pdf
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Program FP7-ICT-2007.3.6 Micro/nanosystems 

Project 
Laboratory skin patches and smartcards based on 
foils and compatible with a smartphone 
(LABONFOIL) 

Start End 

01.05.2008 30.04.2012 

Web Site http://www.labonfoil.eu/ 

Contact 
Dr. Jesús M. Ruano-
López 

E-mail address jmruano@ikerlan.es 

Objective 

To develop ultra-low-cost lab on a chips (LOC) without compromising time 
response, sensitivity or simplicity of use. The uset will obtain the test results 
using a very popular interface (a smartphone) and a set of Labcards and skin 
patches, where the sample preparation and detection take place. 

Results 

Skin patches for cocaine detection in sweat  
Labcard readers fabricated, calibrated and validated to monitor chicken 
diseases 
Labcard readers fabricated, calibrated and validated to monitor poisoning algae 
and flowers. 
Labcard readers fabricated, calibrated and validated to monitor CEA level to 
detect cancer 

Category Microfluidics Food chain Meat 

Description of the technology used 

Unlike previous existing works, LabOnFoil counts on a unique advantage: OPTOLABCARD 
technology can be transferred to a reel-to-reel process and still be patterned by 
photolithography. This compatibility will be exploited by LabOnFoil and it will offer many 
possibilities to be developed in this project (Smartcard and Skin Patch packaging, OLEDs on 
microfluidics, affordable sample preparation). Hence, we propose that it will be possible to 
reduce drastically the cost of the LOC´s surface by substituting the wafers by large dry-films 
of negative photoresist. In fact, OPTOLABCARD has demonstrated that this principle is 
possible simulating this lamination process on Kapton films glued to wafers. Last but not 
least, the incorporation of exclusive and protected biomolecular knowledge will dramatically 
increase the potential of the overall technology like immuno-PCR, RT-PCR, Reagent 
Gelification, NASBA reaction, Lion probes and sample absorption. 

Relevance to Food Micro – Nano systems development 

The main deliverable of the project regarding food safety control is a device capable of 
detecting bacteria (Campylobacter) in live chicken at the farm.  Some problems could be the 
recollection and preparation of the samples.  In spite of the project did not focus in the food 
chain; there are potential applications for this sector.  

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

The timely detection of food contaminants and pathogens is of great importance, and has a 
great impact in the improvement of prevention/control systems for assurance of quality and 
suitability for final consumers. 
The compatibility with very popular interfaces like the smartphones could represent a great 
advantage utilizing a wide spread, well known, friendly – user communications platform. 

http://www.labonfoil.eu/
mailto:jmruano@ikerlan.es


 

 
 

24 

  

Program FP7-SME 

Project 
Novel photosensor-based device for rapid and 
quantitative ochratoxin A determination in wine, 
beer and feed (OTASENS) 

Start End 

01.12.2009 30.11.2011 

Web Site http://www.otasens.it/ 

Contact - E- mail address - 

Objective 
In this project we will develop a novel system able to perform detection and 
quantification of OTA in wine, beer and feed, through a linear array of a-Si:H 
photosensors deposited on a glass substrate 

Results Not available 

Category Optical sensor  Food chain Beverages  

Description of the used technology 

The photosensors will be coupled with surfaces treated in different ways in order to 
establish the best functionalization of the considered food matrix and will be integrated in a 
compact, portable equipment. Several food and feed matrices (wine, beer, cereals), both 
naturally contaminated or fortified with OTA, will be extracted with different extraction 
methods and analysed by the novel system. The liquid samples (wine, beer) will be also 
analysed by direct deposition without any extraction procedure. The results obtained with 
this system will be compared with those obtained by using traditional analytical methods. 
 
Therefore the proposed system will allow performing low cost, rapid and reliable analyses, 
not only in a well equipped laboratory but also in a canteen, or in a brewery as well as in a 
farm, satisfying the requirements of SMEs for an effective food quality control. 

Relevance to Food Micro – Nano systems development 

In order to assure the quality and suitability of the common food and beverages, improved, 
cheap and fast equipment and methodologies have to be developed. The mycotoxin OTA has 
a great presence in cereals, wine and less presence but with high importance in beer. The 
development of these solutions for the entire food chain is of great importance, and allowed 
to implement more strict and efficient mechanisms of quality control and safety of food, 
feed and beverages. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This technology could have an important impact, since one of the most common and 
dangerous mycotoxins could be detected in raw materials and end products as well. 

http://www.otasens.it/
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Program 
FP7-KBBE-2007-2-3-04 Nano-devices for quality assurance, food safety and 
product properties 

Project 
Development of nanosensors for the detection of 
quality parameters along the food chain 
(NANODETECT) 

Start End 

01.09.2008 31.08.2011 

Web Site https://secure.fera.defra.gov.uk/nanodetect/ 

Contact Dr. Hauke Hilz E-mail address hilz@ttz-bremerhaven.de 

Objective 

To develop on-line and off-line monitoring systems (sensors) which combine the 
expertise of sensitive and specific molecular biological processes with the 
potency of nanotechnology for application in liquid process streams. The 
nanosensors to be developed will interact with information technology tools 
and thus contribute to improved quality control systems within the European 
dairy industry as case example 

Results 

The first version of the Nanodetect prototype consists basically of an optical 
sensor, pump system containing eight pumps, two pinch valves, a temperature 
sensor, microfluidic devices with the respective fluidic connections and servo 
motor, which will be able to move the micro-fluidic device in front of the optical 
sensor for measuring. 

Category Optical sensor Food chain Dairy products 

Description of the technology used 

https://secure.fera.defra.gov.uk/nanodetect/index.cfm?sectionid=2 (30 Month newsletter).  
The sensor device is based on ELISA technique with the help of microfluidic  technology 
(Bremen University) 

Relevance to Food Micro – Nano systems development 

The project is focused on bringing solutions to well known problems in the milk and dairy 
products industry.  The experience gained with this project can also open new developments 
for detection of similar problems in other food products like juices, syrup, etc.  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

The device that is proposed in this project could detect microorganism contamination, 
chemical residues and fraud.  The example case is the dairy products chain, in which a large 
amount of analysis should be done in order to detect these problems.  There is no 
information about how long is an analysis with the prototype described, but if several 
analyses per day could be carried out, this would have a large impact in reducing costs.  
 
As is described in the Project – 30 Month Newsletter, various antibodies were tested for the 
specific detection of Lysteria monocytogenes within acceptable and legal limits.  
Nevertheless none of these antibodies were effective for this purpose.     Despite the 
demonstrated potential application for detecting contaminant microorganisms in the food 
chain (dairy products as example case) more experiments have to be carried out.    

https://secure.fera.defra.gov.uk/nanodetect/
mailto:hilz@ttz-bremerhaven.de
https://secure.fera.defra.gov.uk/nanodetect/index.cfm?sectionid=2
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Program FP7-KBBE-2008-2-3-01 Exploring the microstructure of foods 

Project 
Integrated sensing and imaging devices for 
designing, monitoring and controlling 
microstructures of food (INSIDEFOOD) 

Start End 

01.05.2009 30.04.2013 

Web Site  http://www.insidefood.eu/INSIDEFOOD_WEB/UK/Home.awp 

Contact Bart Nicolaï E- mail address bart.nicolai@biw.kuleuven.be 

Objective Develop novel instruments and software for inspecting food microstructure 

Category Other Food chain 
Meat/fruit and 
vegetables/beverages 

Description of the technology used 

For the first time, K.U.Leuven (BE) has visualized the 3-D microstructure of dense moist 
products nondestructively using X-ray computed microtomography. With nanotomography 
using advanced synchrotron radiation X-ray tomography it was even possible to show 
individual cells, pores and cell walls in 3-D; 

Recently, SkyScan (BE) was the first company to develop a laboratory X-ray nano-CT scanner 
with a spatial resolution in the range of hundreds of nanometers. 

Optical coherence tomography (OCT) is a novel contactless high-resolution imaging 
technique with a possibility of fast scanning of subsurface microstructures at micron 
resolution. 

The NMR team at Bruker Biospin (DE) has developed High Resolution, slow Magic Angle 
Spinning NMR (HR-MAS) to obtain NMR proton spectra of solutes in complex foods. 

Bruker BioSpin (DE) has developed microimaging and diffusion accessories for NMR 
spectrometers, that allow investigating objects from sizes of less than one milimetre up to 
60 mm.  

Acoustic emission was used by the Dept. of Food Engineering & Process Management at 
Warsaw University of Life Sciences (PL) on flat extruded bread.  

Spatially Resolved Spectroscopy (SRS) has been used at the K.U.Leuven (BE) for non-
destructive quality assessment of biological materials such as apples and eggs.  

The UPM (ES) has demonstrated the feasibility of obtaining high quality two-dimensional 
MRI (Magnetic Resonance Images) with very short acquisition times (down to 240ms), as 
well as the possibility of correcting sample motion induced artefacts for coronal field of 
views even at 100 mm/s.  

3-D software for Scientific Visualization, image analysis for engineering material and 
scientific data has recently been developed by VSG in Bordeaux into user-friendly and 

http://www.insidefood.eu/INSIDEFOOD_WEB/UK/Home.awp
mailto:bart.nicolai@biw.kuleuven.be
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versatile computer programs. 

Modelling methods have been developed recently at K.U.Leuven to explore the effect of 
microstructure on the material response to processing conditions.  

Relevance to Food Micro – Nano systems development 

Only small relevance to food micro/nano systems. Basic research efforts leading to create 
new types of food analyses with non destructive methods.  As a collateral future 
development, the biosensors could be more precise and able to make other analyses. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

No impact 
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Program 
FP7-NMP-2008-1.1-1 Converging sciences and technologies (nano, bio, info 
and or cogni) 

Project Bioelectronic olfactory neuron device (BOND) 
Start End 

01.10.2009 30.09.2012 

Web Site http://bondproject.org/ 

Contact Pr. Josep Samitier Martí E-mail address info@bondproject.org 

Objectives 

To develop an array of smart nanobiosensors based on Ors for the detection 
of odorant signatures. This proposed intelligent biosensor based on Ors for 
detection of odorant signatures will offer: 

 Extremely high sensitivity, thus making possible the detection of low 
concentrations of odorant molecules (below 0.1 ppb)  

 Maximum reliability and capability of detecting odorant volatile 
molecules of small size, below 300 Da.  

 Very high specificity for a given odorant molecule and, at the same 
time, capability of detecting a broad range of the volatile odorant 
chemicals composing an odorant profile or fingerprint.  

 Real-time response, this parameter being mostly dependent upon data 
processing.  

 Easy-to-use environment, low degree of expertise required to operate 
such an instrument due to a user-friendly interface.  

 Portable equipment, implemented on a sensor-on-chip platform.  
 Affordable sensor system: low price, including both instrumentation 

and analysis costs.  

Results No specific results available 

Category Chemical sensor Food Chain 
Meat / beverages / fruit and 
vegetables / dairy products / 
fish 

Description of the technology used 

The present project proposes a new bioelectronic nose based on olfactory receptors in order 
to mimic the animal nose. Briefly, the basis of the nanobioplatform will be the olfactory 
receptors, prepared in the form of nanosomes immobilized onto the nanotransducers. An 
array of smart nanotransducers will acquire and process electronically the detected odour. 
Such an easy-to-use nanobioplatform, with user-friendly interface and odorant identification 
algorithm, will detect and discriminate the odorants. 

The development of this intelligent biosensor based on Ors for detection of odorants 
requires a multidisplinary research combining nano-bio-info sciences and technologies. In 
this research, advances in biotechnology, chemistry and nano-, bio- , information and 
cognitive sciences and technologies converge and interact, presenting a great challenge that 
will be devoted to produce an integrated biolectronic sensor nanoplatform for odour 
detection. 

http://bondproject.org/
mailto:info@bondproject.org
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Relevance to Food Micro – Nano systems development 

 
The scope of the project is to develop sensor devices with the help of nano/micro 
technology that are not intended to be used only on food. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

There is a potential application for the food chain especially for quality controls, and 
adulteration avoidance. More specific, well developed functionalities have to be created in 
order to adapt this technology to the food chain – fundamental research is needed. 
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Program FP7-MNT-ERA-NET 

Project PESTIPLAT 
Start End 

01.11.2010 31.10.2013 

Web Site http://www.mnt-era.net/mnt-era-net-success-stories/2010-43-PESTIPLAT.pdf 

Contacts Dr. Carmen Moldovan E-mail address carmen.moldovan@imt.ro 

Objectives 

The project’s main objective consists in developing the platform for pesticides 
detection, including four identical modules each of them containing the 
following compounds: biosensor, temperature and pH sensors, microfluidic 
module, fluids delivery control, heating system, computer interface and data 
acquisition of the sensors network. 

Results Not yet available 

Category 
Biosensor / 
microfluidics 

Food chain Fruit and vegetables 

Description of the technology used 

PESTIPLAT will focus first on development of an amperometric microbiosensor for direct 
detection of organophosphoric pesticides using miniaturized electrodes, fabricated by using 
standard microtechnology  processes like thin film metal deposition, micro or 
nanolithography and clean room facilities. The chemistry of deposited enzymatic layer 
(concentration, enzymatic activity measuring, and deposition protocol), the immobilization 
technique for AchE, the fabrication technique and the electrical characteristics of the 
enzymatic sensor will be studied and will be optimised. Nanowire polyaniline thin layer will 
be deposited on working electrode and used as substrate for cetylcholinesterase 
immobilization in order to increase the sensor sensitivity. The high surface/volume ratio of 
the polyaniline will lead to a better conduction and improve essentially the sensor 
sensitivity. 
The second activity developed will be the microfluidic module hosting the biosensor, pH and 
temperature sensors. The microfluidic system allows the biochemistry reaction of all four 
modules, independently, leading at the biosensor activation, acetylcholinesterase reaction 
and inhibition, electrolyte removal and system washing and sample preparation. The fluids 
delivery will be provided, using a pumping system. The third activity will provide electrical 
connections, electronic modules, data processing and acquisition of the sensors network. 
Also, results will be disseminated and exploited, and the platform will be patented. 
The main result of the project will be a fully automatic platform for organophosphate 
pesticides detection at the stage of a prototype. 

Relevance to Food Micro – Nano systems development 

The development of the proposed device of this project will have a big potential in assurance 
of the quality of the food along the whole chain. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

mailto:carmen.moldovan@imt.ro
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Pesticides are among the most pernicious and common utilized residues in food. Not only in 
vegetables and fruits but also in fish, meat, honey, and others as chemical residues in the 
environment.   
In spite of severe regulations and an increasing demand on organic products, there is only 
analytical process carried out in laboratories to detect these residues.  The certifications 
granted for organic production certifier enterprises rely on the farmer´s words and in these 
analyses.   
A device capable of instant detection of pesticides residues in all types of food would have a 
great impact in assurance of food suitability and quality and in the integrity of the whole 
food chain.   
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Program FP7 

Project 

A highly integrated and sensitive Porous 
Silicon based lab on a chip for multiple 
quantitative monitoring of food allergies at 
point of care (POSITIVE) 

Start End 

2010 2013 

Web Site http://www.uv.es/positive/index.html 

Contacts Daniel Hill E-mail address 32ort h.hill@uv.es 

Objectives 
To develop high value sensor technology for a fast and low-cost determination 
of food allergen sensitization. 

Results 

- Have been defined the specifications of the final product, sample and 
sample treatment and project prototype. Have been studied and 
described what could be the risks and defined specifications of some 
alternative solutions  

- Construction and testing of temperature control unit and integration 
with fluidic cell enclosure from CSEM and software modification.  

- Development of off-stoichiometry thiolene based sensor chip 
encapsulation.  

- Development of process for low temperature “click” wafer bonding of 
off-stoichiometry thiol-ene (OSTE) polymers to silicon. 

- Module developed for blood filtering. 
- Various microfluidic flow cells have been developed for device 

cartridges. 
- Development of models for birefringence in porous silicon membranes 

etched from (100) and (110) silicon for polarimeter and interferometer 
schemes. 

- Identification of depolarization causes in porous silicon membranes. 
- Bulk refractive index experiments have successfully been performed for 

porous silicon membranes. 

Category 
Microfluidic /Point of 
Care 

Food chain No specific mentioned 

Description of the technology used 

The consortium will develop a state-of-the-art diagnostic Lab-on-a-Chip platform via an 
integrated microfluidic sample preparation technique capable of serum preparation from 
whole blood of volumes, <100µl. The detection will be based on ultrasensitive photonic 
biosensors that are highly integrated into a lab-on-chip packaged bio-chip or cartridge. A 
final prototype consisting of the cartridge and reader will be used on clinical samples in 
order to determine sensitization to allergens such as that for hen’s eggs, cow’s milk, 
peanuts, wheat, tree nuts, fish, sesame, and shrimp ingestion. 

Relevance to Food Micro – Nano systems development 

The project aims to develop an important device that will be capable to detect allergens in 
several foodstuffs.  This is not directly related with the food industry but could be a good 
complement in the complete quality control, designing products and food security assurance 
systems, in order to provide more secure and suitable foods to the market. 

http://www.uv.es/positive/index.html
mailto:
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Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

To test on one hand new ingredients, formulations and/or exotic products and on the other 
hand to test the reaction of vulnerable populations (like babies/children) to those 
ingredients.  This could assure the suitability of the new ingredients/products for the target 
group.  It is important also, like a complement for the food control agencies to approve 
these foodstuffs and rapid analysis of allergies. 
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Program FP7 - ICT - 224151 

Project 
Ultrasmall MEMS FTIR Spectrometer 
(MEMFIS) 

Start End 

09.2008 02.2012 

Web Site http://www.memfis-project.eu 

Contacts 
Technikon Forschungs- 
und Planungs-
gesellschaft mbH 

E-mail address 
Coordination @ memfis-
project.eu 

Objectives 

The effort of the MEMFIS project is set towards the development of the 
innovative building blocks and sub-systems, as well as their integration into a 
functional prototype and its applicability testing. The feasibility of a 
spectroscopic mid-infrared based on miniature FT-IR spectrometers will be 
demonstrated while using newest technologies and production techniques, 
integrated electronics and sophisticated software approaches. 

Category Optical sensor Food chain General  

Description of the technology used 

Miniaturisation of FT-IR spectrometers by about one order of magnitude. 
It is expected that the MEMFIS concept will lead to an extremely rugged and reliable 
device, which will be based on integration of maintenance-free micro optical 
interferometer system for the mid-IR range, high scanning frequency, compactness 
and low power. Reduction of the measuring time of FT-IR spectrometers to (sub-)ms 
time resolution in direct scanning mode. The MEMFIS instrument aims at 
outperforming all FT-IR spectrometers that are currently commercially available by 
reducing considerably the time used for acquiring a scan. Development and 
application-oriented optimisation of novel translational photonic MEMS devices and 
concepts. Compared to conventional systems, the use of optical MEMS opens the 
possibility to produce small and reliable systems in a large quantity at competitive 
production costs. Prototype proof of principle and feasibility of an autonomously 
operating smart micro-FT-IR analyser/sensor, including the implementation of 
chemometric models and stable data processing algorithms. 

Relevance to Food Micro – Nano systems development 

This technology could improve the quality control and fraud avoidance systems in the food 
industry.  The application of MEMS technology to well known techniques like spectrometry 
could improve the speed and accuracy of the analysis and make them affordable in the 
correct time.    

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

difficult 

 
 
 

http://www.memfis-project.eu/
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Program FP7 

Project 

Rationally Designed Aquatic Receptors 
integrated in label-free biosensor platforms 
for remote surveillance of toxins and 
pollutants (RADAR) 

Start End 

2011 2014 

Web Site http://www.fp7-radar.eu/project/ 

Contacts Dr. Stephane Follonier E-mail address stephane.follonier@csem.ch 

Objectives 

RADAR is a 7-member consortium that aims to develop a robust, sensitive, and 
versatile label-free, biosensor platform for spot measurements and on-line 
monitoring of toxins and pollutants in food production processes and in the 
aquatic environment. 

Category Biosensor Food chain 
Fish and seafood / beverages / 
dairy products 

Description of the technology used 

Specificity towards chemical pollutants and toxins is achieved by using recombinant 
receptors (namely the estrogen receptor and the aryl hydrocarbon receptor) whose amino 
acid sequences have been rationally designed based on genomic and functional information 
from aquatic organisms.  

Sensitivity of the biosensor is increased by the unique combination of a pre-concentration 
step, and surface nanostructuring & chemical modification. The integration of the label-free 
detection sensors with an on-line automated sample handling and a wireless communication 
system will yield a best-in-class biosensor platform for robust, specific and sensitive 
detection of EDCs and PAHs in difficult operating conditions.  

To validate the RADAR biosensor the consortium will test the biosensors in fresh and marine 
water, in fish farms, and in food products such as fish, fruit juices, and milk. Through their 
contacts in these industries, the partners will evaluate the performance of the biosensors in 
such environments, analyzing a representative number of samples and reporting on the 
stability, ruggedness and accuracy of the sensors used under laboratory and real test 
conditions.  

Relevance to Food Micro – Nano systems development 

Detection of toxins, pollutants and other contaminants especially in seafood. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This project is expected to have a high economic impact, since our cost-effective sensor 
could find a worldwide distribution in most food production and water testing lines as 
supported by Agilent Technologies Inc. 

 
 

http://www.fp7-radar.eu/project/
mailto:stephane.follonier@csem.ch
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Program FP7-ICT-2011.3.2 

Project 
Embedded platform for the detection of 
pathogens in food, especially applied to 
dairy products - Lovefood 

Start End 

2012 2015 

Web Site http://www.love-food-project.eu 

Contacts Prof. E. Gizeli E-mail address 
http://www.imbb.forth.gr/pers
onal_page/gizeli.html 

Objectives 

The project is aimed at making the proof of concept of a next generation 
system based on a lab-on-chip platform, performing the simultaneous 
multimodal analysis of foodborne pathogens combining nucleic acid and 
whole bacteria detection. This platform will perform directly and without prior 
culture the identification in one single run of a multiplicity of pathogens. 

Category Biosensor Food chain Dairy products 

Description of the technology used 

Thanks to a detection scheme based on acoustics rather than optics, it will allow to test a 
larger number of biomarkers at a lower cost. This innovation will be combined with 
advanced microfluidic control purification and microPCR modules in order to provide a fully 
integrated device, usable for routine, on-site analysis. It will have the ability to address 
simultaneously bacterial, viral and parasitic pathogens, and target different types of food 
samples.  

Specifically, the project includes the following objectives:  

 Design and fabrication of Love acoustic-wave biochips combined with a compact read 
out system for performing multiple acoustic biosensing analysis (initially 24 samples); 

 Application of novel microfluidics nanoflow, and enabling technologies for sample 
purification and concentration, combined with DNA amplification strategies, for the 
development of a lab-on-chip system; and, 

 Application of the above integrated system to multiple foodborne pathogens (initially 
Salmonella typhimurium and Bacillus cereus) acoustic detection in situ, in a bimodal 
format addressing simultaneously nucleic biomarkers and whole bacteria  

Relevance to Food Micro – Nano systems development 

Detection of large number of biomarkers in dairy products. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Development of fully integrated devices for on-site analysis 

Program FP7 (GA 318319) 

http://love-food-project.eu/doku.php?id=start:sensing_element
http://love-food-project.eu/doku.php?id=start:sensing_principle
http://love-food-project.eu/doku.php?id=start:microfluidics
http://love-food-project.eu/doku.php?id=start:enabling_technologies
http://love-food-project.eu/doku.php?id=start:bacteria_detection
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Project Foodsniffer 
Start End 

2012 2015 

Web Site http://www.foodsniffer.eu 

Contacts Prof. Ioannis Raptis E-mail address raptis@imel.demokritos.gr 

Objectives 

FOODSNIFFER is a complete business solution which will be demonstrated in 
three areas of great importance to European society and regulators, viz. the 
detection of pesticide residues, mycotoxins and allergens in selected food 
categories in order to demonstrate field-based detection of harmful species at 
low concentrations, which is a feat unattained so far by any point-of-need 
system. 

Category Biosensor Food chain all 

Description of the technology used 

FOODSNIFFER is field-deployable and simple-to-use as a result of the integration of three 
major innovations: (i) the transducer itself, an all-silicon fully integrated optoelectronic 
platform based on Broad-Band Mach- Zehnder Interferometry capable of synchronous 
highly-sensitive label-free multi-analyte detection. This ultimately-integrated transducer due 
to the incorporation of the light-sources, sensing elements, spectral analyzer and 
photodetectors, in a single chip, can be used in single-shot cartridges. (ii) the innovative 
design of the wafer-scale microfluidics and filtration systems that unburden the reader of 
external pumps/valves, and intensive sample preparation. (iii) the development of a low-
power reader controlled by a smartphone through a custom-produced application. The 
software controls the sensor and also processes its signal and then sends the results securely 
via the internet during the on-the-spot food safety analysis. 

Relevance to Food Micro – Nano systems development 

Field-based detection of harmful species (pesticide residues, mycotoxins, allergens) at low 
concentrations  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Low (label-free detection scheme -> low selectivity) 

  

mailto:raptis@imel.demokritos.gr
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Under negotation : 
 

Program FP7 

Project SYMPHONY 
Start End 

2013  

Contacts Dr. Leandro Lorenzelli E-mail address lorenzel@fbk.eu 

 

Program FP7  

Project BIOFOS 
Start End 

2013  

Contacts Prof. Ioanna Zergioti E-mail address zergioti@central.ntua.gr 

  

mailto:zergioti@central.ntua.gr
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State of the Projects Carried out in Different Research Institutions at 
European Level 

The following tables indicate the relevant information about R&D projects carried out by 
European research institutions and enterprises.  These are not funded by the European 
Union, but are independent private initiatives or they are funded by other means. 
 
As in the previous reported projects, information about results, main technology used and 
relevance/impact into the food chain is also reported, trying to organize the information 
concerning to the maturity and applicability for the food sector. 
 
Most of the projects are well related to MNT applications for the food sector.  However 
some other projects are also reported when they have very similar technology or it could be 
potentially used into the food sector.  This is important to discover in which extend the MNT 
applications are working and if the developers perceive the food sector as a current or 
potential market.  
 

Institution 

Top Institute Food and Nutrition 
Wageningen and Wageningen Research 
Centre.   
Department of Medical Microbiology and 
Infection Control.   
Hospital Joeren Bosch.   

Country Netherlands 

Project Lab on a Chip 
Start End 

 10.2008 
Type Research review 

Web Site http://pubs.rsc.org/en/content/articlepdf/2008/lc/b804790a 

Objectives Research review 

Results 

 Microorganism cultivation with assistance of MEMS to visualize and 
determine microorganism characteristics like growth rate, generations 
and/or antibiotic resistance. 

 Fabrication of simple and complex structures capable to be used in MEMS 
devices or lithographic processes. 

 MEMS computational devices for example coupling multiple oscillators. 

Description of the technology used 

Research review 

Relevance to Food Micro – Nano systems development 

Small direct relevance.  (Basic research) 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

 Small impact.  The project was focused on making a review of the current state of this 
technology. 

  

http://pubs.rsc.org/en/content/articlepdf/2008/lc/b804790a
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Institution 
 
International Iberian Nanotechnology 
laboratory – INL 

Country Portugal 

Project 
Detection of Waterbone Toxins in food and 
water for human consumption  
 

Start End 

Not avail. Not avail.- 
Type Application research 

Web Site http://inl.int/projects/31 

Contacts Begoña Espiña E-mail address begona.espina@inl.int 

Objectives 
The ultimate aim of this project is the development of multi-detection systems 
that allow the in situ simultaneous detection of different families of toxins that 
usually co-occur in seafood or freshwater. 

Category Biosensor Food Chain fish 

Description of the technology used 

Biotoxins monitorization is a major concern for the public health authorities as well as for 
the food industry. Phycotoxins can be accumulated in molluscs or fishes for human 
consumption and intoxicate persons with severe or even fatal consequences as well as affect 
many industrial sectors. On the other hand, the presence of cyanotoxins in freshwater 
supplies for human consumption and in recreational waters poses a risk for the health of 
human beings and animals. Thus, precise and accurate detection methods should be used to 
avoid the effect of the occurrence of those compounds in food or water. The purpose of this 
research is the development of new detection methods for aquatic contaminants such as 
phycotoxins and cyanotoxins.  

Taking advantage of the current knowledge about their biological targets and available 
specific ligands, chips for biosensors and portable platforms based on innovative micro- and 
nanotechnology will be designed, set up and optimized.  

Relevance to Food Micro – Nano systems development 

Detecting toxins in food and water have great importance in avoiding big consequences for 
human/animal health.  Improving systems to monitor, control and mitigation of the 
problems caused by toxins presence in foodstuffs and water.  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

The technology and devices here proposed have a big importance especially in aquatic 
environments and seafood.  Having a wide range of tools for detecting a large spectrum of 
toxins, pathogens, etc will help to improve aspects such as food security, food availability 
and will allow the actors of the whole chain like authorities, producers, retailers, consumers 
to have an active participation in such aspects. 

 
  

http://inl.int/projects/31
mailto:begona.espina@inl.int
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Institution 
Institute of Animal Reproduction and Food 
Research 

Country Poland 

Project 

Development of transduction layers for 
construction of biosensors used in food 
quality control, medical diagnostics and 
natural environmental monitoring 

Start End 

03.2010 03.2013 

Type Basic research 

Web Site http://www.pan.olsztyn.pl/en/db/current-projects 

Contacts Dr. Aneta Andronowska E-mail address a.andronowska@pan.olsztyn.pl 

Objectives 

To study of novel electro-mediator layers based on homo and hetero 
derivatives of metal oligomers and electrochemical characteristic of it. The 
best one will be used as molecular nano-unit to perform the construction of 
biosensor for monitoring of food and medical diagnosis. 

Category Biosensor Food Chain - 

Description of the technology used 

 Synthesis of dipyromethene, porphyrin and corrole derivatives 
 Synthesis of dipyromethene, porphyrin and corrole derivatives with Cu(II), Co(II) and Ni(III). 
 Methods of immobilization of dipyromethene, porphyrin and corrole derivatives on the 

surface of electrodes. 
 Methods of immobilization of complexes of dipyromethene, porphyrin and corrole 

derivatives with Cu(II), Co(II) and Ni(III) on the surface of electrodes – electrochemical 
characterization of nano-joints. 

 Methods of formation of complexes of dipyromethene, porphyrin, corrole derivatives with 
Cu(II), Co(II) and Ni(III) on the surface of electrodes – electrochemical characterization of 
nano-joints. 

 Methods of immobilization of selected antibodies, enzymes, ssDNA and redoxactive proteins 
on the surfaces of selected nano-joints. 

 Application of selected nano-joints for the development of enzyme biosensors for control of 
food products and medical samples. 

 Application of selected nano-joints for the development of genosensorsfor control of  food 
products and medical samples. 

 Application of selected nano-joints for the development of biosensors based on redox active 
proteins for control of food products and medical samples. 

 Application of selected nano-joints for the development of immunosensors for control 
of  food products and medical samples. 

Relevance to Food Micro – Nano systems development 

Basic research oriented to improve the techniques of constructing biosensors and detecting 
devices. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Small adaptability to the food chain. 

 
 

http://www.pan.olsztyn.pl/en/db/current-projects
mailto:a.andronowska@pan.olsztyn.pl
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Institution Silicon Technologies for Sensing – IMB Country Spain 

Project 
Hybrid Electronic Tongue for the 
Characterization and Quantification of Grape 
Variety in Red Wines 

Start End 

2008 2010 
Type Application research 

Web Site 
http://gtq.imb-cnm.csic.es/en/publicaciones/articulos/hybrid-electronic-
tongue-characterization-and-quantification-grape-variety-r 

Contacts Cecilia Jimenez Jorquera 

Results 

The results have shown a good classification of the grape varieties and the 
identification of the mixtures with Pinot Noir up to 75%. Besides, using the PLS 
regression, the system has demonstrated a high potential for quantifying the 
percentage of each grape variety. 

Category Biosensor Food Chain Beverages 

Description of the technology used 

A multisensory system combined with multivariate analysis was applied to the 
characterization of red wines and to the quantification of the grape variety percentage. The 
proposed system, known as hybrid electronic tongue, consists of a colorimetric optofluidic 
system and an array of electrochemical sensors. 
Three monovarietal red wines were studied: Pinot Noir, Merlot and Cabernet Sauvignon. 
Homemade mixtures were elaborated from these wines according to a Simplex experimental 
design with 60 samples. The data obtained were treated using advanced chemometric tools 
like Principal Component Analysis (PCA) and Soft Independent Modeling Class Analogy 
(SIMCA) for the classification of the wine mixtures and Partial Least Squares (PLS) regression 
for the quantification of the grape variety composition. 

Relevance to Food Micro – Nano systems development 

The wine industry is one of the most refined and profitable in the sector of beverages and 
alcoholic drinks.  Since the wine production and consume is in the middle of science, art and 
hobby, the determination of the grapes variety which was utilized to produce an specific 
type of wine have an interesting application for this sector.  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

New business and control systems could be done with the technology proposed like fraud 
avoidance, certifications, traceability, guarantee systems, etc.  – but a lot of research is still 
needed 

 
  

http://gtq.imb-cnm.csic.es/en/publicaciones/articulos/hybrid-electronic-tongue-characterization-and-quantification-grape-variety-r
http://gtq.imb-cnm.csic.es/en/publicaciones/articulos/hybrid-electronic-tongue-characterization-and-quantification-grape-variety-r
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Institution Silicon Technologies for Sensing Country Spain 

Project Meatsens 
Start End 

01.01.2008 31.12.2008 
Type Application research 

Web Site 
http://gtq.imb-cnm.csic.es/ca/publicaciones/proyectos/desarrollo-una-
plataforma-biosensores-para-aplicaciones-en-industria-agroali 

Contacts Cecilia Jimenez Jorquera 

Objectives 

Meat contamination by bacterial pathogens (such as Escherichia coli, 
Salmonella, Campylobacter jejuni, Staphylococcus aureus, etc.) results in 
numerous foodborne diseases. Due the complexity of the food chain, a quick, 
sensitive and reliable diagnostic method of the agents which cause these 
diseases is required. Traditional bacterial detection methods are based on 
morphological identification of the microorganism as well as tests for the 
organism’s ability to grow in various media under a variety of conditions. 
However these methods are tedious and slow since require long growing 
steps. Therefore, conventional techniques are not suitable for fast and direct 
analysis of bacteria. These requirements can be satisfied by biosensor 
technology, since immunosensors provide high sensitivity, short assay time, 
automation and they not require qualified personnel. The aim of the 
MEATSENSE project is to develop a multiplexed biosensor adapted to the food 
industry requirements capable of detecting two or more bovine meat bacterial 
pathogens, which will allow the dinamization of the sample control process. 

Category Biosensor Food Chain Meat 

Relevance to Food Micro – Nano systems development 

Quality control, safety food assurance methods to improve the suitability of foodstuffs.  
Rapid detection of meat contaminants. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

There is no information about sample collect or sample preparation.  These topics could 
affect the applicability of the proposal and the final approach like on line, in line or out line 
application. 

 
  

http://gtq.imb-cnm.csic.es/ca/publicaciones/proyectos/desarrollo-una-plataforma-biosensores-para-aplicaciones-en-industria-agroali
http://gtq.imb-cnm.csic.es/ca/publicaciones/proyectos/desarrollo-una-plataforma-biosensores-para-aplicaciones-en-industria-agroali
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Institution IMSAS – University of Bremen Country Germany 

Project 
The intelligent container: Linked intelligent 
objects in logistics 

Start End 

01.07.2010 30.06.2013 
Type Application research 

Web Site http://www.intelligentcontainer.com/ 

Contacts Dr.-Ing. Walter Lang E-mail address wlang@imsas.uni-bremen.de 

Objectives 

 Improve the traceability of food and realization of autonomous “measure” 
of the state of the food during transport. 

 Avoid unnecessary transport of goods and reduce losses during food 
transport. 

 Examine the benefits of dynamic FEFO in practice. 

 Implementation of the relevant practical solutions and systems. 

 Integrating new approaches into existing logistics processes and 
demonstrate economic viability. 

Results 

One container with bananas from Costa Rica to Germany was monitored 
through implementation of 40 temperature, humidity, acceleration, ethylene, 
flow, and RFID sensors as well as optical measurement systems for hue 
detection of the bananas.  The sensors worked in real conditions along the 
whole trip between both of the countries.  The data collected four times per 
day was instantly delivered to a central station into the University Bremen 
labs.  Some variations in the storage temperature were detected and 
consequently small but still measurable lose of quality in the product was 
determined by manual proceedings.     

Category 
Physical sensor/ Active 
RFID / Chemical sensor 

Food Chain 
Freeze products chain 
(meat, fruit, fish) 

Description of the technology used 

This scope focuses on sensors, sensor nodes, and RFID systems which are necessary for the 
implementation of the planned monitoring technologies. On the one hand, already known 
measurement approaches are used and extended, e.g. to detect the humidity or 
temperature. On the other hand, new instruments are needed and developed, such as 
ethylene concentration measurement systems for fruit shipments, miniaturized collision 
measurement systems or air-flow measurement equipment. In addition to existing sensor 
node systems, a RFID sensor node system is developed and tested. 

Relevance to Food Micro – Nano systems development 

Important technology to improve the logistics in handling food, special in long trips.  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

http://www.intelligentcontainer.com/
mailto:wlang@imsas.uni-bremen.de
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A continuous monitor of the food products along their path to final destinations will allow 
detect failures or weak points in the handling and logistic of food.  Reduce wastes, improved 
quality, improved transport and management techniques of food could be the positive 
effects of these application. 

 
 

Institution 
Institute for Information Security – 
Department of Gases and Surface 
Technologies 

Country Spain 

Project 
Multi sensor system for improving the quality of 
wines of Madrid 

Start End 

1997 1999 
Type Application research 

Web Site http://www.ifa.csic.es/Proyectos.aspx?Lang=ES&Destino=0&Grupo=0&id=26 

Contacts María Jeús Fernandez E-mail address mj.fernandez@csic.es 

Objectives 

The main objective is the qualitative determination of volatile organic 
compounds in the different stages of wine production.  To accomplish this 
objective, a tin oxide based sensor will be developed with high sensibility to 
alcohol, aldehydes, esters, etc.  With this sensor it is possible to detect the 
volatile compounds produced among the different stages in the process of 
wine.     Thus, some problems like strange compounds can be detected, 
allowing the improvement of the quality control process.  

Category Chemical sensor Food Chain Beverages 

Relevance to Food Micro – Nano systems development 

Closely related to quality control technology. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Recognition of strange flavors and/or odors in wine.  Due to this product is specially 
appreciated for its odor and flavor, some applications capable to measure objectively these 
quality parameters could improve the profitability and competitiveness of the business. 

   

http://www.ifa.csic.es/Proyectos.aspx?Lang=ES&Destino=0&Grupo=0&id=26
mailto:mj.fernandez@csic.es
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Institution 
Innovation Center for Applied 
Biotechnology 

Country Spain 

Project 
Cell integration and viability on 
microelectronics sensors monitored by 
Electrochemical Impedance Spectroscopy 

Start End 

Not avail. Not avail. 
Type Basic  research 

Web Site http://www.etseq.urv.cat/dinamic/catala/noticies/hemeroteca.htm 

Contacts 
Dr. Ioanis Katakis / Dr. 
Pablo Lozano 

E-mail address 
ioanis.katakis@urv.cat 
pablo .lozano@fundacio.urv.cat 

Objectives 
The aim of the project is to apply electrochemical impedance spectroscopy 
(ECIS) to monitor cell viability and evolution upon the addition of several 
substances that may harm the cells or activate or inhibit cellular activity. 

Category Optical sensor Food Chain - 

Description of the technology used 

The integration of mammalian cells and microelectronics components has grown an 
increasing interest mainly to study the physiological activity of living cells with non-invasive, 
fast and accurate methods. Until recently the only way to study the cell reaction to the 
action of different external substances was either cell culture or the use of chemical dyes. 
These methods have the disadvantage of being time consuming, cell invasive or do not allow 
a continuous monitoring of the cell changes. The immobilization of a living cell culture onto 
an electrode allows the live monitoring of the cell viability and physiological and pathological 
changes upon addition of different substances, either toxic or lysing. The utilization of 
electrochemical impedance spectroscopy offers a very sensitive, non-invasive, real-time 
monitoring technique for any changes in the cell i.e. cell proliferation, morphology, 
adherence to the electrode, apoptosis, necrosis or cell death. 

Relevance to Food Micro – Nano systems development 

Basic research focused on creation of new knowledge about cell cultivation and 
manipulation.  Utilization of this technology for future improvements and application of 
bioelectrical devices (sensors). 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

No direct adaptability into the food chain.  Future devices and/or techniques could be the 
output of this kind of research. 

 
  

http://www.etseq.urv.cat/dinamic/catala/noticies/hemeroteca.htm
mailto:pablo%20.lozano@fundacio.urv.cat
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Institution Acreo Country Sweden 

Project 
Development of an electrical biosensor 
using nanowire transistors and microfluidics 

Start End 

01.07.2008 30.06.2011 
Type Application research 

Web Site 
http://www.acreo.se/en/Technology-Areas/Nano-
electronics/Projects/Current-Projects/Nanowire/ 

Contacts Christian Vieder E-mail address christian.vieider@acreo.se 

Objectives 
To get a sensitive, label-free and fast detection of biomarkers for medical 
diagnosis, bioprocess industry or environment monitoring 

Results 
A new nanowire design with SU8 microfluidics has been fabricated and 
evaluated 

Category  Biosensor Food Chain Not specified 

Description of the technology used 

An electrical measurement without the need for adding fluorescent molecules simplifies the 
instrumentation needed and a portable biosensor is envisaged. The detection is based on 
the extreme sensitivity of the channel current on charges at the gate of miniaturized MOS 
transistors made of silicon nanowires. Biomolecules binding to specific antibodies attached 
to the nanowire surface may thus induce charge changes affecting the conductance of the 
nanowire. The sensor elements are fabricated with standard CMOS technology enabling 
mass production and a possibility for disposable use. Acreo is responsible for the 
development of the microfluidics in the detection system. 

Relevance to Food Micro – Nano systems development 

No direct related technology to food microsystems.  The technology proposed is similar to 
other previously reported 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Due to the core technology of this project, there is a potential application into the food 
industry, as small, transportable devices capable of making rapid diagnostics. More 
fundamental research is needed 

 
  

http://www.acreo.se/en/Technology-Areas/Nano-electronics/Projects/Current-Projects/Nanowire/
http://www.acreo.se/en/Technology-Areas/Nano-electronics/Projects/Current-Projects/Nanowire/
mailto:christian.vieider@acreo.se
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Institution 
Grupo Sistemas Sensores – Universidad 
Politécnica de Catalunia 

Country Spain 

Project 

Development of an ultrasonic system to 
monitor and control of malolactic 
fermentation in red wine in industrial 
environments (WINESONIC) 

Start End 

2009 2011 

Type Application research 

Web Site http://petrus.upc.es/gss/index.php?len=es&tpl=WINESONIC 

Objectives 

The global objective of this project is to develop a new measurement system 
based on ultrasound technologies for an on-line control and monitoring of the 
malolactic fermentation process in an industrial environment. To attain this 
global objective, the following specific objectives are considered: i. The study 
of quality factors of wine affecting the malolactic fermentation process using 
ultrasound transducers, ii. Development of an on-line and non-invasive 
ultrasonic system prototype for real time information on the malolactic 
process in tanks, iii. The study of the malolactic fermentation process 
measuring and controlling key quality factors of wine using the on-line 
ultrasonic system, iv. Provide a better understanding and supervision of the 
malolactic fermentation process through a measurement technique based on 
ultrasound in order to improve the optimisation of the process. 

Category 
ultrasound 
technologies 

Food Chain Beverages 

Relevance to Food Micro – Nano systems development 

No direct relevance to food microsystems because of the technology used. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Important aspects in quality control and obtaining of special flavors in wine could be 
monitored and controlled with this technology.  

 
  

http://petrus.upc.es/gss/index.php?len=es&tpl=WINESONIC
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Institution 
Grupo Sistemas Sensores – Universidad 
Politécnica de Catalunia 

Country Spain 

Project 

Development of a novel, low cost, easy to 
use instrument to estimate meat quality 
and composition in live animals based in 
measurements of back fat, loin eye muscle 
area and intramuscular fat (ESCOLA) 

Start End 

2003 2005 

Type Application research   

Web Site http://petrus.upc.es/gss/index.php?len=es&tpl=ESCOLA 

Category 
ultrasound 
technologies 

Food Chain Meat 

Description of the technology used 

Ultrasonic techniques are constantly being used by the food industry, to analyse different 
products or to modify processes or the product itself. In the same way, the application of 
ultrasonic waves in meat technology are also categorised as those which give product 
information (assessment of backfat thickness, intramuscular fat, etc.) and those which are 
integrated within the production process, modifying the product or optimizing the process. 
 
Ultrasound can be used either for evaluation of carcass composition or in living animals. 
Measurements on carcass are more developed and there is a wide range of automated 
systems for carcass classification. Measurements on living animals have enormous potential 
and much research is being carried out in this area. 

Relevance to Food Micro – Nano systems development 

No directly related to food microsystems 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

To establish fair-objective prices at the farm level (live animals).  Classification of carcass and 
live animals corresponding to objective measured parameters. 

  

http://petrus.upc.es/gss/index.php?len=es&tpl=ESCOLA
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Institution 

Sensors and Microsystems Laboratory  
Department of Industrial and Information 
Engineering 
University of Pavia 

Country Italy 

Project 

Innovative Integrated Microelectronic 
Systems and Management Systems to Track 
Food Products 

Start End 

2008 2011 

Type Application research 

Web Site http://ims.unipv.it/SmartLabels/ 

Contacts Piero Malcovati E-mail address piero.malcovati@unipv.it 

Objectives 
The goal of this research activity is the implementation of microelectronic 
systems and management systems for the tracing of food products, through 
the use of low-cost miniaturized devices and tracking/tracing systems. 

Results 

These devices will be able to identify the product, track its path along the 
complete food distribution chain and monitor, by means of a data logger, the 
environmental conditions to which the product is subject over time, in order 
to verify that the preservation prescriptions are respected (for example we 
can foresee a dynamic expiration date, depending on the preservation 
conditions of the product). This information management system could also 
be applied to the tracing of the different raw materials and intermediate 
products in the food production chain, with clear advantages for product 
tracing. The tracing will be supported by a web-based infrastructure that will 
enable the storage and the real-time retrieval of the gathered information in 
order to allow, for example, recall campaigns and alert systems at the end of 
the distribution chain.  

Category - Food Chain general 

Description of the technology used 

 Study low-cost microelectronic devices (microsystems), autonomous from the 
energetic point of view, able to monitor the preservation environmental parameters 
of food products. The quantities that we aim to measure are: temperature, humidity 
and light intensity. The preservation parameters have then to be transmitted upon 
request at short range toward suitable receiving devices. The above mentioned 
microsystems have to include, besides the sensors and the corresponding very low-
power interface circuits, also energy management and conversion circuits, which 
allow the device to be powered by means of electromagnetic radiation during 
transmission, the battery to be eventually recharged and the power consumption of 
the device itself to be monitored in order to guarantee autonomous operation for 
the desired period of time. 

 Study, design and fabrication of a lithium-ion secondary microbattery able to power 
the previously cited monitoring microsystems. This full solid-state microbattery will 
be designed in order to be integrated in the monitoring microsystem, and to be 
recharged by a proper electromagnetic field. The various layers of the battery 
(anode, cathode, electrolyte, current collectors) will be deposited by means of PVD 
techniques, and chiefly RF magnetron sputtering. This technique is very versatile, 
since it allows to deposit both conducting and insulating layers, and it appear to be 

http://ims.unipv.it/SmartLabels/
mailto:piero.malcovati@unipv.it
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best choice also for what concerns the industrialization of processes and the 
products. 

 Set up of guidelines for an improved tracking system management using the 
innovative microelectronic hardware in the food industries. Therefore, more efficient 
methods and management tracking systems will be studied for the entire considered 
food chains. The integration among documentation of tracking and tracing systems 
with labelling, HACCP and quality certification will be studied. 

 
 

Relevance to Food Micro – Nano systems development 

Tracking systems, integrated quality control systems, improved handling of foodstuffs, and 
reduction of wastes due to failures/mistakes in the transport chain.  

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Waste reduction oriented to more profit.  New business opportunities in food logistics. Real 
time data acquisition that allows improvements in transport systems, storage systems, 
controlled environments, could be some applications of the technology as is described in the 
technology use. Nevertheless, there is no specific information of products/devices that will 
be generated in this project 
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Institution 
Consorzio Nazionale di Ricerca per le 
Tecnologie  Optoelectroniche dell´ INP 

Country Italy 

Project 
Development of innovative miniaturized 
devices for control of food 

Start End 

2005 2006 
Type Application research 

Web Site http://www.optel.it/ita/laboratorio/attivita.html 

Contacts  E-mail address  

Objectives 

Implementation and testing of an intelligent optimized electronic microsystem 
for use in the recognition of the quality and uniqueness of the wines, based on 
aroma analysis. To recognize hundreds of volatile chemical species present in 
the flavoring of wine, it is necessary a high “selectivity” and the separation of 
ethanol (interfering chemical species). 

Results 
 Gaschromatographic column 

 Micromembrane array sensor 

Category 
Chemical sensor / 
Passive MEMS 

Food Chain Beverages 

Description of the technology used 

An analytical approach to the recognition of volatile chemical species through: 
upstream, a separation micro-machined column which allows to adsorb the volatile species 
on the stationary phase and to release them with “time release” characteristic. 
Downstream, an array of thin film oxide semiconductor sensors (electronic nose) that 
analyzes and recognizes the species desorbed from time to time from the column.  

Relevance to Food Micro – Nano systems development 

Recognition of volatile compounds in wine.  Detection of flavors/odors in wine.  Possible 
projection to other beverage products. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Quality control in wine production. On line control systems. Avoiding fraud.  

  

http://www.optel.it/ita/laboratorio/attivita.html
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Institution 
Laboratory for MEMS Applications – 
University of Freiburg 

Country Germany 

Project 
Nano- and microtechnology based 
analytical devices for online measurements 
of bioprocesses (NANOBE) 

Start End 

01.04.2009 01.03.2012 
Type Application research 

Web Site http://www.imtek.de/anwendungen/index_en.php 

Contacts Dr. Junichi Miwa E-mail address 
junichi.miwa@imtek.uni-
freiburg.de 

Objectives 

To develop an automated bioprocess measurement system for online 
monitoring of products and culture conditions in bioreactors. The system 
enables rapid analysis of both intracellular and extracellular substrates, 
metabolites, proteins and enzymes from low-volume samples, while 
monitoring gas concentrations and pH inside the bioreactor in real-time. 

Results 
The aim of the project is the development of a compact, versatile and fully-
automated system capable of rapid sample preparation and analysis. 

Category - Food Chain general 

Description of the technology used 

- flow cytometry 
- dielectrophoretic cell sorting 
- microfluidics 
- impedance measurements 

Relevance to Food Micro – Nano systems development 

Potential application 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

The achievements of this project should lead to substantial speed-up and cost reduction of 
bioprocess development in the biotechnology industry, e.g. for the food industry or for drug 
discovery. 

 
  

http://www.imtek.de/anwendungen/index_en.php
mailto:junichi.miwa@imtek.uni-freiburg.de
mailto:junichi.miwa@imtek.uni-freiburg.de
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Institution 
Laboratory for MEMS Applications (IMTEK)– 
University of Freiburg 

Country Germany 

Project 
Automated on-site pathogen analysis for 
food and drinking water (AnALyT ) 

Start End 

- - 
Type Application research 

Web Site http://www.imtek.de/anwendungen/index_en.php 

Contacts Dominique Kosse E-mail address dominique.kosse@hsg-imit.de 

Objectives 
The project aim is to develop a microfluidic device for fast and automated 
pathogen detection in food or drinking water. 

Results 

Two scenarios are planed within the project. First of all a microfluidic device 
for pathogen detection based on polymerase chain reaction (PCR) will be 
develop for food samples. The PCR ready DNA will be provided from an 
external sample preparation suitable for the specific sample (such as meat, 
lemonade). The second application comprises pathogen detection in water 
works. In this case a fully automated device for filtration and concentration of 
bacteria, lysis and DNA-extraction followed by PCR-amplification for on-line 
pathogen detection will be developed. 

Category Microfluidic / Biosensor Food Chain Meat / Beverages 

Description of the technology used 

- microfluidics 
- PCR 

Relevance to Food Micro – Nano systems development 

Rapid pathogen detection.   Theoretical capability to analyze solid samples (like meat).  The 
necessity of making external samples could be a disadvantage. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

 Food security, water security, risk avoidance. 

  

http://www.imtek.de/anwendungen/index_en.php
mailto:dominique.kosse@hsg-imit.de
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Institution MeBioS – Katholieke Universiteit Leuven Country Belgium 

Project Biomimetics  
Start End 

- - 
Type Application research 

Web Site 
http://www.biw.kuleuven.be/biosyst/mebios/biosensors-home/research-
topics/biomimetics.html 

Contacts Josse De Baerdemaeker E-mail address 
josse.debaerdemaeker@biw.kul
euven.be 

Objectives 
To develop an electronic tongue capable to identify chemical substances in 
food samples, as well as, taste characteristics quantification and its relation 
with human responses 

Results 
No well defined results.  The webpage informs that the results are being 
applied for analysis for the Belgian beer industry 

Category Biosensor Food Chain Beverages 

Relevance to Food Micro – Nano systems development 

Quality control and detection of strange substances in beer production 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

 Improved quality and quality control systems. Avoidance of undesirable flavors/odors. 

  

http://www.biw.kuleuven.be/biosyst/mebios/biosensors-home/research-topics/biomimetics.html
http://www.biw.kuleuven.be/biosyst/mebios/biosensors-home/research-topics/biomimetics.html
mailto:josse.debaerdemaeker@biw.kuleuven.be
mailto:josse.debaerdemaeker@biw.kuleuven.be
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Institution Chimera Biotec Country Germany 

Project Lab-on-a-chip by ZWR 
Start End 

- - 
Type Application research 

Web Site http://www.chimera-biotec.de/en/applications/projects/lab_on_a_chip.jsp 

Contacts Dr. Müller Chorus E-mail address  

Objectives 
Protein Analysis in an Optical Microfluidic System 
 

Category Microfluidics Food Chain - 

Description of the technology used 

In collaboration with the UAS Gelsenkirchen, the University of Technology Dortmund and 
headed by the team of Dr. Müller-Chorus at Böhringer Ingelheim microParts, Germany, 
Chimera Biotec developed a trendsetting lab-on-a-chip application designed for fast 
handheld devices. The project, using Chimera Biotec’s DNA-directed immobilization (DDI) 
technology, is sponsored by the Zukunftswettbewerb Ruhrgebiet, Germany. 

In the framework of the project PROTEOMICS a new key technology for the fast and reliable 
multiplex analysis of proteins should be established. For this several innovative technologies 
will be combined: (i) an optical microfluidic system, (ii) a flexible bio-functionalization based 
on the self-assembly power of DNA-directed immobilization of protein-DNA conjugates and 
(iii) a fast and reliable handheld detection system. 

We here work on the design and production of DNA-protein conjugates and the 
establishment of DDI-based applications and their adaptation to microfluidic systems.  

Relevance to Food Micro – Nano systems development 

Potential application due to its core technology based on microfluidic and DNA 
immobilization that could be implemented in the food analysis 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

 Small direct impact/adaptability because of it is not a fully related MNT for food. 

 
 
 
 
 
 
 
 

http://www.chimera-biotec.de/en/applications/projects/lab_on_a_chip.jsp
mailto:Birgit.Mueller-Chorus@microparts.de
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Institution 
The Sensors, Actuators and Microsystems 
Laboratory – Federal Polytechnic School of 
Lausanne 

Country Switzerland 

Project 
A total micro/nano fluidic food and 
processing system (Nanofoodysis) 

Start End 

Not avail. Not avail. 
Type Application research 

Web Site http://samlab.epfl.ch/page-15504-en.html 

Contacts Alexandra Homsy E-mail address alexandra.homsy@epfl.ch 

Results 

Food analysis is a particularly hot topic today and many scientific laboratories 
and food companies dedicate a lot of resources in this topic. Extensive 
analyses are performed from the food production to the final manufactured 
products. It concerns not only quality controls but also research to develop 
new products and better understand the nutrition mechanisms. However, the 
well-known complexity of the food matrices requires a whole analysis 
laboratory to perform expensive and time-consuming assays. 

In this context, the innovative use of microfluidic and MEMS technology is 
particularly attractive, as a microchip can provide quick and accurate results 
requiring small sample amounts. Therefore, a challenging lab-on-chip (LOC) 
device is currently developed in our lab for the complete analysis of food, 
from sample pretreatment to the integrated detection and quantification of 
the food content. 

Category Microfluidics Food Chain general 

Relevance to Food Micro – Nano systems development 

Theoretical capability of complete analysis from sample to data obtaining.  The type of the 
data and the topic in which the proposed device will work is not specified. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

If this device has the reported capability of work from sample pretreatment to data analysis, 
these will allow aspects like low cost analysis, fast data acquisition, and others to be 
implemented on line. 

  

http://samlab.epfl.ch/page-15504-en.html
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Institution 

Microsystems Center Bremen – University 
of Bremen Laboratorio de Propiedades 
Físicas y Tecnologías Avanzadas en 
Agroalimentación – Politécnica de Madrid 

Country 
Germany, 
Spain 

Project 
Spatial temperature profiling by semi-
passive RFID loggers for perishable food 
transportation 

Start End 

Not avail. 12.2007 
Type Application research 

Web Site http://www.sciencedirect.com/science/article/pii/S0168169908001993 

Contacts 
Reiner Jedermann 
Luis Ruiz García 

E-mail address luis.ruiz@upm.es 

Objectives 

To study and identify the most suitable implementation for the monitoring of 
refrigerated transport of perishable goods by means of RFID, in order to 
analyze the transport chain and detect weaknesses. Further goals include 
detecting the amount of local deviations and estimating the minimum number 
of sensors necessary for reliable temperature control inside a truck or 
container. 

Category RFID Food Chain 
Frozen  products chain 
(meat, vegetables and fruits, 
fish, dairy) 

Description of the technology used 

RFID systems are comprised of three main components: the tag or transponder, the reader 
or transceiver that reads and writes data to a transponder, and the computer containing 
database and information management software. 

RFID tags can be active, passive, or semi-passive. Passive and semi-passive RFID send their 
data by reflection or modulation of the electromagnetic field that was emitted by the 
Reader. The typical reading range is between 10 cm and 3 m. The battery of semi-passive 
RFID is only used to power the sensor and recording logic. 

Relevance to Food Micro – Nano systems development 

Waste reduction. Improved transport and logistic systems.  Real time data acquisition.  Data 
storage and management. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

In spite of RFID technology is already well know, and that in this project there were no new 
improvements, the study concluded that RFID Tags to monitor critical aspects among the 
food Chain such as temperature, could be a good option to complement and improve quality 
control systems. 
These aspects imply great savings in time, effort and money in the food chain management, 
such as rapid decisions to approve or discard the delivered foodstuff, improve the logistics 
and transport systems, quick delivery of the food in from the control points and finally the 
assurance of top quality of the food to the final consumers. 

 

http://www.sciencedirect.com/science/article/pii/S0168169908001993
mailto:luis.ruiz@upm.es
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Institution IRTA Country Spain 

Project 
Molecular and Immunochemical based 
Biosensors Development for Pathogen 
Detection 

Start End 

19-04-2008 30-04-2001 
Type Application research 

Web Site 
http://www.irta.cat/es-
es/RIT/Projectes/paginas/ProjectDisplayPage.aspx?UrlCode=874 

Contacts Teresa Aymerich Calvet E-mail address teresa.aymerich@irta.cat 

Objectives 

To develop new portable, fast, sensible, integrated lab-on-a-chip based 
devices, developed to manage with the agro industry microbiology quality 
control necessities.   

To design and develop the specific biological components that will bring the 
bio-detection function of the devices to detect Salmonella and Enterobacter 
sakazakii.   

To guarantee the quality and security of food.  To reduce risks of food toxic-
infection.  To reduce the costs of pathogen detection through developing new 
low-cost equipment.  

Results o - 

Category  Microfluidics Food Chain Meat / fruit and vegetables 

Relevance to Food Micro – Nano systems development 

Quality control systems.  Fast pathogen detection.   

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

Border control systems for food distribution among different countries.  Quality control 
systems within enterprises and control agencies.  Avoidance of massive intoxication (e.g. 
contaminated gherkin with Salmonella in 2010). 

 
 
 
 
 
 
 
 
 
 

http://www.irta.cat/es-es/RIT/Projectes/paginas/ProjectDisplayPage.aspx?UrlCode=874
http://www.irta.cat/es-es/RIT/Projectes/paginas/ProjectDisplayPage.aspx?UrlCode=874
mailto:teresa.aymerich@irta.cat
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Institution 

University of the West of England. 
Unipath Ltd. NTERA Ltd. Prelonic 
technologies GmbH.  University of 
Liverpool. VTT Technical Research 
Centre of Finland. 

Country England 

Project 

Development of a Smart Integrated 
Miniaturized Sensor System for analytical 
challenges in diagnostics, industry and the 
environment 

Start End 

- - 

Type Application research 

Web Site 
http://www.accelopment.com/fileadmin/Accelopment/Factsheets/accelopme
nt_project_factsheet_fp7_SIMS.pdf 

Contacts Dr. Jeanette Müller E-mail address jmueller@accelopment.com 

Objectives 

The SIMS project will create a smart miniaturized sensor system based on 
OFPE (organic, flexible and printed electronics) technologies for application in 
diagnostics, the environment and other areas. It will accomplish this by 
interfacing of multiple core subsystems and by developing solutions to the 
effective heterogeneous integration. 
The subsystems include sensor (cholesterol), power (printed), circuitry 
(organic), display (printed) and data communications (wired). And the 
integration will take two forms: 
Integration of multiple heterogeneous fabrication processes and associated 
materials 
– ink jet printing, screen printing, photolithography and lamination. 
Interfacing or functional integration of these multiple core technologies into a 
next generation miniaturized smart system. 

Category 
Printed electronics / 
chemical sensor 

Food Chain - 

Relevance to Food Micro – Nano systems development 

There is no clearly defined information about how this technology will act in the different 
industry sectors. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

No impact 

 
 
 
 
 
 
 
 
 

http://www.accelopment.com/fileadmin/Accelopment/Factsheets/accelopment_project_factsheet_fp7_SIMS.pdf
http://www.accelopment.com/fileadmin/Accelopment/Factsheets/accelopment_project_factsheet_fp7_SIMS.pdf
mailto:jmueller@accelopment.com
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Institution Fraunhofer IME Country Germany 

Project Wild Yeasts* 
Start End 

  
Type Application research 

Web Site www.ime.fraunhofer.de 

Contacts Cecilia Díaz E-mail address cecilia.diaz@ime.fraunhofer.de 

Objectives 
To develop a polyclonal antibody based portable device for the identification 
of wild yeasts in grape juice (most).   

Results 
A prototype of an antibody based portable device to detect wild yeasts in 
grape juice has been developed. 

Category Microfluidics Food Chain Beverages 

Description of the technology used 

In the first phase of the project, identification and determination of wild yeasts population 
predominantly present in the spontaneous fermentation process of wine were done.   
In the second phase, six polyclonal antibodies specific to the identified wild yeasts were 
developed.  When the antibodies were ready to use, the engineering of a portable device 
prototype was possible.  With this device, identification in situ of the yeasts present at farm 
level will be accomplished.    

Relevance to Food Micro – Nano systems development 

Portable devices to control processes, quality control processes.  Detection of other types of 
microorganisms either beneficial or hazardous. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This device allow to winemakers an easy and fast identification of the main wild yeasts 
population present in grapes and mosts. With this, it is possible to make early decisions and 
corrections in the process of spontaneous fermentation, helping them to save valuable time 
and money in case of fail fermentations.  
This is especially important for wine producers that use spontaneous fermentation as their 
main technique to obtaining high quality wines.   
 

 
*personal communication 
  

http://www.ime.fraunhofer.de/
mailto:cecilia.diaz@ime.fraunhofer.de
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Institution 
University of Applied Sciences FH Aachen 
Nano and Biotechnology Institut 

Country Germany 

Project 
RFID based sensor system for intelligent 
packages 

Start End 

- - 
Type Application Research 

Web Site 
http://www.fh-aachen.de/en/research/inb/inb-arbeitsfelder/rfid-basiertes-
sensorsystem-zur-realisierung-intelligenter-verpackungen-intellipack/ 

Contacts Dr. J. Michael Schöning E-mail address schoening@fh-aachen.de 

Objectives 
To develop a technology demonstrator of the miniaturized, wireless RFID 
hybrid arrangement chip based sensor system that will be able to transmit the 
measurement data and generate the electric supply to the sensor chip. 

Category Active RFID Food Chain 
Beverages (example case) / 
general 

Description of the technology used 

In this project, a sensor system based on chip (hybrid sensor) will be developed.  This device 
will be applied in critical points of the beverages production and it will also be implemented 
in the packages.  The acquisition and transfer of data recorded during the sterilization 
phases of the beverages production will be carried out by means of high frequency RFID.  
The transponder data which are supplied with power via radio frequency is called RFID – tag. 
The H2O2 sensor chip is based on a physic-chemical transducer principle in which the 
difference signal between two different catalytic active temperature transponders (active / 
not active sensor) can be read according to the H2O2 concentration. 
The combination of this special designed H2O2 sensorchip with modern communications 
technology, the effectiveness of the sterilization process can be monitored “on – line” and 
allowing a better detection of failures during the process. 

Relevance to Food Micro – Nano systems development 

Quality control process.  Post production quality controls. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This is an advance in monitoring devices that will allow the implementation of new means of 
quality control processes during and after the production phase.  

 
 
 
 
 
 
 
 

http://www.fh-aachen.de/en/research/inb/inb-arbeitsfelder/rfid-basiertes-sensorsystem-zur-realisierung-intelligenter-verpackungen-intellipack/
http://www.fh-aachen.de/en/research/inb/inb-arbeitsfelder/rfid-basiertes-sensorsystem-zur-realisierung-intelligenter-verpackungen-intellipack/
mailto:schoening@fh-aachen.de


 

 
 

63 

Program European Technological Platform 

Project Food for Life renamed FoodDrinkEurope in 2011 
Start End 

2005  

Web Site www.Fooddrinkeurope.eu 

Contact Silvia Campos E-mail address s.campos@fooddrinkeurope.eu 

Objectives  Innovation in the agri-food sector 

Results 
Since its establishment the ETP Food for Life has forged strong links with 
industry, academia and researchers in order to prioritize the major research 
needs for the EU food and drink industry. 

Category  ETP Food Chain Overall 

Description of the technology used 

 FoodDrinkEurope works within broad parameters under science, nutrition and health 
and environmental sustainability. Facilitate an environment in which all European 
food and drink companies, regardless of size, can become more competitive 

 « Food For Life France » which was impulsed by ANIA and ACTIA is a platform that 
links most of research laboratories as well as french industrial companies (Danone, 
Lesaffre, Pernod-Ricard...) and food distribution groups (FCD, Carrefour) and also 
includes financing organisms (OSEO), technical centers (ACTIA), University clusers 
(AgroParisTech), “pôles de compétivité” (Qualiment, Valorial) and public research 
centers (Afssa, INRA, CNRS, CIRAD, IRSTEA, INSERM, CEA) 

Relevance to Food Micro – Nano systems development 

Network in the food sector that is requested to define more system specification for MST 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Organize and secure what resources might be needed, where they might come from, and 
what other non-research issues will have to be addressed in order to ensure the European 
Research Area for the food sector becomes a reality 
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Program EuroAgri FoodChain 

Project Eureka – Umbrella 
Start End 

2012  

Web Site http://www.euroagrifoodchain.eu/ 

Contact Nastasia Belc E-mail address nastasia.belc@bioresurse.ro 

Objectives 

 Its main objective of EuroAgri-Foodchain is to support the competitiveness 
of agri-food sector in the participating countries through the promotion of 
"market-driven" co-operative Research and Technological Development 
(RTD) projects. 

Results 
EuroAgri-Foodchain being a new umbrella it does not have yet much projects 
disclosed.   

Category   Food Chain  

Description of the technology used 

EuroAgri-Foodchain is an international thematic network within EUREKA.  

Relevance to Food Micro – Nano systems development 

MST companies need to focus on the development of market-driven projects 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Ease the transfer of future supported research projects into technological transfer and/or 
development of industrial prototypes 
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Program European Service Platform 

Project 
ECOTROFOOD - European Trophelia service 
platform for eco-innovation in food 

Start End 

2008  

Web Site http://www.ecotrophelia.eu/ 

Contact Dominique Ladevèze E-mail address 
contact@ecotrophelia.eu 
dladeveze@vaucluse.cci.fr 

Objectives 
Organize European student yearly competition for the creation of innovative 
food products that are included in SIAL or ANUGA calls for innovation 
competition 

Results 

 ECOTROPHELIA Europe 2013, the third edition of the European student 
competition for the creation of innovative food products, will be held 
at the ANUGA Int. Food fair from October 6 to 7 2013 in Cologne, 
Germany. 

 Several award-winning products from previous editions have already 
been brought to market. 

Category  Student competition Food Chain overall 

Description of the technology used 

ECOTROPHELIA EUROPE is a European competition for the creation of eco-innovative food 
products that puts in competition the winning teams of the national ECOTROPHELIA 
competitions of each participating country. This competition aims to encourage SMEs in the 
agri-food sector to invest in innovation and to offer them access to excellent products 
pending development. 
In France, CCI Vaucluse, in partnership with 22 French universities and technical centres, 
have organized TROPHELIA France, the “Student Awards of Food Innovation”, since 2000. 
The goal: to create and develop an innovative food product. To do so, they have the 
possibility to undertake partnerships with local companies specialized in food. 

Relevance to Food Micro – Nano systems development 

European students from scientific and high-tech engineering fields should also participate 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

A unique opportunity to enter the professional world with a practical and educational point 
of view. 
More than 300 food products have been created for this competition and more than 30 have 
been industrialized and marketed in the French distribution channel. 

 
 
 
 
 
 
 

mailto:contact@ecotrophelia.eu
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Program FP6-Innovation 

Project 
ENFFI European Networking for Financing Food 
Innovation 

Start End 

14.12.2005 13.11.2008 

Web Site Food.gate2.finance.com 

Contact José Maria Zabala E-mail address info@zabala.es 

Objectives 
 Identifying analyzing and addressing the food and nutrition sector-specific 

innovation finance issues 

Results 
Set-up a European network involving relevant actors for food innovation 
financing 

Category  Finance Food Chain Overall 

Description of the technology used 

EU financing network 

Relevance to Food Micro – Nano systems development 

Transfer of R&D development in MNT field to the industrial sector might benefit from a 
renewal of such initiative 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Make financially possible the launching of start-ups or of new branches in existing 
companies. This financial effort is of great concern in industries where the added value of 
products 
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5 State of the Projects Carried out in Different Research 
Institutions at Global Level (outside Europe) 

 
In the following charts information about non European projects on MNT for food are 
presented.   
Due to the high amount of institutions and enterprises that work with 
nano/microtechnology applications, and in fact the large amount of technological 
developments that could have application to the food sector, only real developments for 
food industry are listed. 
In order to make the information comparable, the same type of information used for 
European projects is presented in the following tables. 
 

Institution Center for Bio recognition and Biosensors Country Canada 

Project 
Label free high sensitivity detection of 
bacteria by phages using functionalized 
optical microcavities 

Start End 

2008 2011 

Type Applied research   

Web Site http://cbb.mcgill.ca/publications/Site%20CBBBook_EnAll.pdf 

Contacts Yves Alain Peter E-mail address yves-alain.peter@polymtl.ca 

Results 

We are developing novel ultra-sensitive on-chip bacteria sensors based on 
functionalized opticalmicrocavities by phages. The sensitivity is reached 
through a thermo-optical effect that produces a shift in the optical resonance 
of the cavity. Since the cavity has an extremely high quality factor, the 
detection is therefore highly sensitive. In addition the detection does not 
require prior labeling of the analyte, reducing analysis time significantly. 

Category Optical sensor Food Chain general 

Relevance to Food Micro – Nano systems development 

Food safety, quality control process.   

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

There is no significant information that is useful for an analysis for the impact into the food 
chain 

  

http://cbb.mcgill.ca/publications/Site%20CBBBook_EnAll.pdf
mailto:yves-alain.peter@polymtl.ca
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Institution University of Indiana.  Country USA 

Project 
Optical BioMEMS Microfluidic Technologies 
for Hand-Held, Point-of-Care Medical 
Devices 

Start End 

2009 - 
Type Application research 

Web Site http://nanohub.org/resources/7875/download/2009.10.29-Leary-ME.pdf 

Contacts James Leary E-mail address jfleary@purdue.edu 

Results 

 High-Speed BioMEMS Microfluidic Flow Cytometer/Cell Sorter for 
Biomedical Applications. 

 High-Speed, Multistage, BioMEMS Closed-SystemSorting of Multiple Rare 
Cell subpopulations. 

 High-Speed BioMEMS Whole Blood Analysis Device with Disposable PDMS 
Microfluidic Chip Insert.  

 Microfluidic Multichannel Flow Cytometer for On Orbit Cell Counting and 
Analysis Capability. 

 USDA food pathogen detection Portable Microfluidic Image Cytometer for 
Food Pathogen Detection 

Category Microfluidics Food Chain General 

Description of the technology used 

In the case of food pathogen detection, the technological principle used is SPR (Surface 
Plasmon Resonance) 

Special Notes 

Future work mentioned  by the author: 

 Use small targeting peptides as capture ligands. 

 Assess the sensitivity of the device. 

 Design software that allow for greater automation of the assay. 

 Use a technique like microarray spotting to make a smaller array of capture biomolecules, 
(go from 1 cm X 1cm total grid size to 1mm X 1 mm). 

•    New biomedical application area – detection of microbes in nose/throat 

Relevance to Food Micro – Nano systems development 

Small relevance to the food chain.  Only one mentioned application to the food industry in 
order to determine food born pathogens, which utilizes SPR technology. 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

No impact 

 

http://nanohub.org/resources/7875/download/2009.10.29-Leary-ME.pdf
mailto:jfleary@purdue.edu
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Institution 
Center for Advanced Microelectronics and 
Biomolecular Research – University of Idaho 

Country USA 

Project 
Nano Technology Electronic Biosensors for 
Food Safety 

Start End 

2005 2007 

Type Applied research   

Web Site http://www.worldfoodscience.org/cms/?pid=1004080&printable=1 

Contacts Gary K. Maki E-mail address gmaki@cambr.uidaho.edu 

Objectives 

A promising new nano technology sensor has been demonstrated in the last 6 
months based on nano electronic detectors which promise high sensitivity, 
low-cost, and portable diagnostics to improve detection of Staphylococcus 
aureus. 

Results 

The system consists of the detector composed of both micro and nano 
electronic devices. Staph. Aureus 16S rRNA and Toxin B are used as target 
molecules in the nucleic acid and protein detection models. A unique signal 
transduction system is used in the target capturing process and generation of 
signal molecules which are captured and detected on the sensing surface. The 
presence of signal molecules on the sensing surface will change electronic 
properties of nano-transistor and generate a detectable electronic signal. The 
nano-electronic interface with micro-electronics translates low level analog 
signals to digital signals which are input to an on-chip microprocessor. The 
microprocessor provides the embedded intelligence for the final user and 
provides communication ports with numerous devices including cell phones, 
the Internet, satellites or other computers. Such a system, being portable, has 
attractive features for animal point of contact health care.  

Category Biosensor Food Chain Meat 

Description of the technology used 

See results 

Relevance to Food Micro – Nano systems development 

Food safety.  Detection of harmful pathogens in food. 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

As other previously reported projects, this one will develop a device capable of bringing the 
lab closer to the industry.  This could allow a rapid and agile detection of pathoges in food 
end products or raw materials.  The interface with other common technologies (like cellular 
phones) could provide an easy to use platform and cheaper costs. 

http://www.worldfoodscience.org/cms/?pid=1004080&printable=1
mailto:gmaki@cambr.uidaho.edu
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Institution 
Department of Biotechnology – University 
of Punjabi 

Country India 

Project 
Fiber Optic Biosensor for the Detection of 
Cd in Milk 

Start End 

2008 2010 

Type Application research   

Web Site http://www.omicsonline.org/2155-6210/2155-6210-1-102.php?aid=507 

Contacts Dr. Neelam Verma E-mail address verma.neelam2@gmail.com 

Objectives 
To develop a disposable optical biosensor for the detection of cadmium in 
milk. 

Results 

A good correlation was found between absorption and the concentration of 
cadmium in the samples, a linear relation was found between 0.1µgCd/l to 
10µgCd/l. Concentration of Cd in the milk sample was found to be 8.1µg/l as 
calculated from the graph.   
 
Increase in concentration of Cd resulted in the inhibition of urease activity and 
thereby decrease in production of ammonium ions, decrease in absorption at 
555 nm. Though linear relation was found between 0.1µgCd/l to 10µgCd/l, 
convincing results have been shown even at high concentration i.e. 1.0mg/l, 
showed more than 90% inhibition.    
 
In spiked sample Cd was detected to be 13.32µg/l for 14.05µg/l hence 
reliability of biosensor is found to be as high as 94.8%. Biocomponent was 
found to be stable for more than 90 days when stored at 4°C in 10% glycerol. 

Category 
Biosensor / Optic  
sensor 

Food Chain Dairy products 

Relevance to Food Micro – Nano systems development 

Food safety and quality control of raw materials for the dairy industry 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This could have a good impact within the whole dairy industry, detecting contaminated raw 
materials, bringing more confidence to the producers (industry) and the consumer in their 
products. 
Nevertheless it is no reported the possibility of this device to be installed in line that is one 
of the most important potentials of MNT for food applications.    

  

http://www.omicsonline.org/2155-6210/2155-6210-1-102.php?aid=507
mailto:verma.neelam2@gmail.com
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Institution Agricultural Research Service – USDA Country USA 

Project 

Multispectral line-scan imaging system for 
simultaneous fluorescence and reflectance 
measurements of apples: multitask apple 
inspection system 

Start End 

Not available 2008 

Type Application research   

Web Site 
http://www.ars.usda.gov/research/publications/Publications.htm?seq_no_11
5=221536 

Contacts Moon Kim E-mail address moon.kim@ars.usda.gov  

Results 

We recently developed a line-scan imaging system, capable of simultaneously 
acquiring a combination of multispectral reflectance and fluorescence from 
fast moving objects. The system can potentially provide multitask inspections 
for quality and safety attributes of apples due to its dynamic selectivity in 
multispectral bands, each with independent spectral bandwidth in 
fluorescence and reflectance domain. The system, mounted on a commercial 
apple-sorting machine, was evaluated to determine the image pixel (spatial) 
resolution for apple imaging at a sorting line speed of 3 to 4 apples per 
second. The resultant images show that the spatial resolution is comparable to 
our previous studies and is adequate for image-based online inspection of 
defects and fecal contamination on apples. This online multitask inspection 
approach may also provide an economically viable means for other food 
processing industries to adapt their operations to meet the dynamic 
inspection and sorting needs. The multitasking apple inspection system and 
methodologies presented in this investigation are useful to food scientists, 
engineers, regulatory government agencies (FSIS and FDA), and food 
processing industries. 
 

Category Other Food Chain Fruit and vegetables 

Description of the technology used 

The system can potentially provide multitask inspections for quality and safety attributes of 
apples due to its dynamic selectivity in multispectral bands, each with independent spectral 
bandwidth in fluorescence and reflectance domain. The system, mounted on a commercial 
apple-sorting machine, was evaluated to determine the image pixel (spatial) resolution for 
apple imaging at a sorting line speed of 3 to 4 apples per second. Apples loaded on the 
sorting machine were spaced approximately 15 cm apart. With these parameters, the 
resultant images showed approximately 40 horizontal lines per apple (2 mm horizontal pixel 
resolution). In the transverse, vertical direction, with 1002 pixels available, the resolution of 
the system can be, depending on the binning, as small as approximately 0.2 mm. The 
combined spatial resolution is compatible to our previous studies and is adequate for image-
based online inspection of defects and fecal contamination on apples. 
 
 
 
 

http://www.ars.usda.gov/research/publications/Publications.htm?seq_no_115=221536
http://www.ars.usda.gov/research/publications/Publications.htm?seq_no_115=221536
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Relevance to Food Micro – Nano systems development 

Not real MNT application for food 

Full MNT for food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Important device in quality process improvement.  The speed and accuracy are the most 
important aspects. 
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Institution Namitec Country Brazil 

Project 
Instrumented Sphere for Monitoring Fruit 
Transportation 

Start End 

Not available 2011 
Type Applied research 

Web Site http://namitec.cti.gov.br/ 

Contacts Prof. Carlos Eduardo Pereira 

Objectives 

The main subject of this work relies in the development of a device that is able 
to monitor and quantify the primary causes of impacts and compressions 
suffered by fruit during the harvest, post harvest and transportation 
processes. Other parameters such as temperature, luminosity, pressure and 
humidity are also obtained.  
The specific subjects are the development and analysis of hardware platforms 
for data acquisition, conditioning, processing and communication; study of 
power consumption of the proposed system; data analysis and techniques to 
minimize errors and cooperative self calibrations applied to LR-WPAN (low 
rate wireless personal area networks); Local monitoring system integration 
with Internet for online long term data analysis. 

Results 

For the development of new instrumented spheres, a radio frequency 
transceiver is being studied to be used in wireless sensor networks. The SoC 
(system-on-a-chip) MC13224 is employed. The actual development stage is 
the PCB layouting. The mechanical drawings and finite element analysis of the 
new instrumented sphere is done. A patent of the device is under analysis. The 
dynamic behavior of a ring type load cell is under evaluation and the results 
will be used to contribute in the development of force sensing instruments. 
Figure A1-11.1 shows a picture of a prototype of the Instrumented Sphere. 

Category Physical sensor Food Chain Fruit and vegetables 

Relevance to Food Micro – Nano systems development 

Quality control in the fabrics and in the transportation chain 

Full MNT for food project? Yes X No  

Impact/Adaptability into the Food Chain 

This device is based on physical sensors at the most.  An interesting approach is proposed in 
which the sensors are embedded in a device that looks like an apple.  This approach could 
make the device real applicable into the food industry and the related transportation 
systems/industry.  Costs, efficiency, and number of devices per quantity of apples are issues 
that should be resolved in order to bring this technology to the market. 

 
 
 
 
 

http://namitec.cti.gov.br/
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Institution Adria Développement Country France 

Project 
ANR-05-PNRA-0014   ID-TAG : Traçabilité de 
la chaîne du froid et durée de vie des 
aliments frais 

Start End 

01.01.2006 31.12.2007 
Type 

Programme National de Recherches en 
Alimentation et Nutrition humaine 2005 

Web Site www.traceo.com/en/compagnies/cryolog.html 

Objectives 
 ID - tag 

 Cold chain management tool for fresh and ultra-fresh products 

Results 

 Marketing study including the needs of the cold chain industrial companies 

 Business analysis provided by Ecole Centrale de Paris 

 Time integration and other algorithm developed by Adria-Institution to link 
the ID-tag with safe microbiological models 

 First demonstrator (2 prototypes) developed by CEA-Leti (integrated 
temperature sensor, a calculation unit with its memory chip and a RF chip) 

Description of the technology used 

RFID 

Relevance to Food Micro – Nano systems development 

Innovation to adapt the solution to other food sectors and to provide a full traceability  tool 

Full MNT in food project? Yes  No X 

Impact/Adaptability into the Food Chain 

Commercial solutions are now proposed by the company Traceo to the cold chain industrial 
sector. Other products and application (medical, agriculture) were then developed.  
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6 Review of Scientific Papers Related to MST for Food Applications 

 

Participant 
Institutions 

Universidad Autónoma de Barcelona 
Countries Spain 

Year of 
Publication 

2011 

Authors Briza Perez Lopez, Arben Merkoçi 

Title Nanomaterials Based Biosensors for Food Analysis Applications 

Web 
http://www.sciencedirect.com/science/article
/pii/S0924224411000690 

Project - 

Abstract 

The development of novel sensors and biosensors with interest for food industry is 
one of the key fields for the nowadays nanobiotechnology and nanomaterial science. 
The functionalized nanomaterials are used as catalytic tools, immobilization platforms 
or as optical or electroactive labels to improve the bio-sensing performance 
exhibiting higher sensitivity, stability, and selectivity. Nanomaterials, such as carbon 
nanotubes, metal nanoparticles, nanowires, nanocomposite and nanostructurated 
materials are playing an increasing role in the design of sensing and biosensing 
systems with interest for applications in food analysis. Furthermore, these 
nanobiosystems are also bringing advantages in terms of the design of novel food 
detection strategies. 

Conclusions 

 Nanobiosensors technologies fit very well to user-friendly and in-field application 
devices. These are based on various biosensing transduction modes (i.e. 
electrochemical such as amperometric etc. or optical such as surface plasmon 
resonance etc.) and assays principles (immunoassays, enzymatic inhibition etc.). 

 

 Several scientific and technological obstacles must be overcome before the 
nanobiosensors’ benefits can be effectively used in contaminants detection in 
real food systems. Especially for biosensors based on nanomaterials there is a lot 
of concern related to the toxicity of these materials. 

 
 

 The developed nanomaterials based biosensors have shown to be excellent tools 
for lab-process but due to reproducibility problems as well as interferences their 
application in real samples is still limited. The identification of major 
disadvantages would depend on the application. 

Category - Type Research Review 
Real MST application 
for food 

No 

Food Chain no 

 
  

http://www.sciencedirect.com/science/article/pii/S0924224411000690
http://www.sciencedirect.com/science/article/pii/S0924224411000690
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Participant 
Institutions 

Department of Food Science and Technology 
– Sejong University 

Countries South Korea 

Year of 
Publication 

2011 

Authors Pradeep Puligundla, Junho Jung, Sanghoon Ko  

Title Carbon Dioxide Sensors for Intelligent Food Packaging Applications 

Web 
http://www.sciencedirect.com/science/articl
e/pii/S0956713511004610 

Project - 

Abstract 

Recently, the demand for safe and high quality foods, as well as changes in 
consumer preferences have led to the development of innovative and novel 
approaches in food packaging technology. One such development is the smart or 
intelligent food packaging technology. Intelligent packaging has enabled to 
monitor and communicate information about food quality. This technology also 
helps to trace a product’s history through the critical points in the food supply 
chain. In general, occurrence of elevated CO2 gas level is the prime indicator of 
food spoilage in packed foods and also its maintenance at optimal levels is 
essential to avoid spoilage in foods packed under modified-atmosphere packaging 
(MAP) conditions. Hence, a CO2 sensor incorporated into food package can 
efficiently monitor product quality until it reaches the consumer. Although much 
progress has been made so far in the development of sensors monitoring CO2, 
most of them are not versatile for food packaging applications and suffers from 
limitations such as high equipment cost, bulkiness, and energy input requirement, 
including safety concerns. Therefore, the development of efficient CO2 sensors 
that can intelligently monitors the gas concentration changes inside a food 
package and specific to food packaging applications is essential. In the present 
review, progress on the development of different types of CO2 sensors such as 
optical sensors, polymer opal films, polymer hydrogels, etc., which can be readily 
applicable to food packaging applications, is discussed. 

Conclusions 

It can be concluded that the optical carbon dioxide gas sensors are suitable for 
food package indicator applications. Especially, dry optical sensors containing pH-
sensitive dye indicators are better suited for CO2 monitoring and/or as spoilage 
indicators in food packaging application. However, issues such as humidity 
interference, lifetime, cost, safety, and proton generation during other oxidative 
reactions have to take into consideration before realizing the complete potential 
of pH-based sensors. Water-based, CO2 indicator inks can be used potentially in 
food package applications. Although they are relatively less sensitive toward CO2 
than their solvent-based counterparts, posses more stable shelf life and quick 
response/recovery time. On the other hand, photonic crystal sensors are 
promising due to low cost, long lifetime, suitability to wide variety of analytes, and 
effective indication with quick response time. However, there is still more 
research efforts are necessary for the development of food application-specific 
sensors. 

Category - Type Review research 
Real MST application 
for food 

No 

Food Chain Meat / feash / fruit and beverages 

 
  

http://www.sciencedirect.com/science/article/pii/S0956713511004610
http://www.sciencedirect.com/science/article/pii/S0956713511004610
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Participant 
Institutions 

Key Laboratory of Regenerative Biology, South China 
Institute for Stem Cell Biology and Regenerative 
Medicine, Guangzhou Institutes of Biomedicine and 
Health, Chinese Academy of Sciences 

Countries China 

Year of 
Publication 

2011 

Authors Junhua Chen, Zhiyuan Fang, Jie Liu, Lingwen Zeng 

Title 
A Simple and Rapid Biosensor for Ochratoxin A Based on a Structure – Switching 
Signaling Aptamer 

Web 
http://www.sciencedirect.com/science/article/pii/S095
6713511005214 

Project - 

Abstract 

A fast and reliable sensing platform has been developed for the detection of 
mycotoxin ochratoxin A (OTA) based on a target-induced structure-switching 
signaling aptamer. In the absence of target, a fluorescein-labeled OTA aptamer 
hybridizes to a complementary DNA strand containing a quencher moiety, bringing 
the fluorophore and the quencher into close proximity for highly efficient 
fluorescence quenching. Upon OTA addition, a conformational change in the 
aptamer releases the quencher-containing DNA strand, generating a strong 
concentration-dependent fluorescent signal. Using this technique, the entire 
detection and analysis process of OTA can be completed within 1 min. Under 
optimized assay conditions, a wide linear detection range (from 1 to 100 ng/mL) 
was achieved with a detection limit down to 0.8 ng/mL. Additionally, the proposed 
assay system exhibited high selectivity for OTA against other mycotoxins (aflatoxin 
B1 and zearalenone) and limited interference from the structural analog ochratoxin 
B. The biosensor was also applied to a non-contaminated corn material spiked with 
a dilution series of OTA, obtaining recoveries from 83% to 106%. Utilization of the 
proposed biosensor for quantitative determination of mycotoxins in food samples 
may provide significant improvements in quality control of food safety through a 
simple, rapid, and sensitive testing system for agricultural products monitoring. 

Conclusions 

A simple and rapid sensing platform was developed for the highly sensitive and 
selective detection of OTA based on a target-induced structure-switching signaling 
aptamer. This approach exploited the OTA-induced conformational change of DNA 
aptamer duplex to ligand–aptamer complex, which resulted in the release of the 
hybridized quencher-tagged DNA strand from the fluorescein-labeled OTA aptamer, 
generating substantially increased fluorescence intensity. Typically, the experiment 
needs only 1 minute to complete. Under optimized conditions, this aptasensor 
showed a wide linear range from 1 to 100 ng/mL of OTA with a detection limit of 
0.8 ng/mL, demonstrating excellent performance in comparison with analogous 
aptasensors based on colorimetric and electrochemical signals. At the same time, 
the complication of interfering mycotoxins in the sample showed negligible effects 
on the detection results of the sensor, illustrating the high selectivity of the sensing 
system. Furthermore, the aptasensor can be applied to the quantitative 
determination of OTA in real samples with satisfactory recoveries ranging from 83% 
to 106%. As these proof-of-concept experiments show, the aptameric sensing 
scheme could enable the detection of many molecules for which an aptamer is 
identified by SELEX. Due to its simple design, easy operation, fast response, low 
cost, and high sensitivity and selectivity, the proposed strategy allows for the 
integration into portable systems and makes it possible for on-site mycotoxin 
screening applications. 

Category Biosensor Type 
Application 
research 

Real MST application for 
food 

Yes 

http://www.sciencedirect.com/science/article/pii/S0956713511005214
http://www.sciencedirect.com/science/article/pii/S0956713511005214
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Food Chain Meat / fruit and vegetables / beverages (like wine specially)  

Participant 
Institutions 

Departamento de Química Analítica, Facultad de 
CC. Químicas, Universidad Complutense de Madrid 
Applied Molecular Receptors group (AMRg), IQAC-
CSIC, CIBER de Bioingeniería, Biomateriales y 
Nanomedicina 

Countries Spain 

Year of 
Publication 

2012 

Authors 
F. Conzuelo, M. Gamella, S. Campuzano, D. Pinacho, J. Reviejo, M.P. Marco, J.M 
Pingarrón 

Title 
Disposable and Integrated Amperometric Immunosensor for Direct Determination 
of Sulfonamide Antibiotics in Milk 

Web 
http://www.sciencedirect.com/science/article/pii/
S095656631200214X 

Project - 

Abstract 

The preparation and performance of a disposable amperometric 78mmunosensors, 
based on the use of a selective capture antibody and screen-printed carbon 
electrodes (SPCEs), for the specific detection and quantification of sulfonamide 
residues in milk is reported. The antibody was covalently immobilized onto a 4-
aminobenzoic acid (4-ABA) film grafted on the disposable electrode, and a direct 
competitive immunoassay using a tracer with horseradish peroxidase (HRP) for the 
enzymatic labeling was performed. The amperometric response measured at −0.2 V 
vs the silver pseudo-reference electrode of the SPCE upon the addition of H2O2 in 
the presence of hydroquinone (HQ) as mediator was used as transduction signal. 
The developed methodology showed very low limits of detection (in the low ppb 
level) for 6 sulfonamide antibiotics tested in untreated milk samples, and a good 
selectivity against other families of antibiotics residues frequently detected in milk 
and dairy products. These features, together with the short analysis time (30 min), 
the simplicity, and easy automation and miniaturization of the required 
instrumentation make the developed methodology a promising alternative in the 
development of devices for on-site analysis. 

Conclusions 

This work describes the first disposable and integrated amperometric 
78mmunosensors for the specific and sensitive detection of sulfonamide antibiotics 
in milk samples. The 78 mmunosensors preparation involves the covalent 
immobilization of a specific capture antibody on a 4-ABA modified SPCE and a direct 
competitive format. 

The described results demonstrate the broad specificity of this immunosensors and 
its ability to detect and quantify low levels of sulfonamide antibiotic residues 
reliably, specifically and rapidly in all kind of milk samples without any complex pre-
treatment (just a dilution with the assay buffer). The LODs achieved, lower than 
1 ng mL−1, are two orders of magnitude lower than the maximum total 
sulfonamides level allowed. 

The great exhibited performance, together with the use of disposable mass-
produced sensors, makes the developed immunosensing platform an interesting, 
useful and affordable alternative to classical assays for the detection of sulfonamide 
antibiotics. Moreover, the simplicity, and easy automation and miniaturization of 
the required instrumentation pave the way to the development of an alternative 
screening assay, usable by untrained personnel, for routinely food safety, inspection 
control or alarm situations on remote sites, such as field and dairies. 

Category Biosensor Type Application Research 
Real MST 
application for 

Yes 

http://www.sciencedirect.com/science/article/pii/S095656631200214X
http://www.sciencedirect.com/science/article/pii/S095656631200214X
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food 

Food Chain Dairy products 
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Participant 
Institutions 

Molecular Food Microbiology Laboratory, 
Department of Food Science, Purdue 
University 
School of Aeronautics & Astronautics, 
Purdue University 
United States Department of Agriculture, 
Agricultural Research Service 

Countries USA 

Year of Publication 2009 

Authors A. Valadez, C. Lana, Shu-I Tu, M. Morgan, A. Bhunia 

Title Evanescent Wave Fiber Optic Biosensor for Salmonella Detection in Food 

Web - Project - 

Abstract 

Salmonella enterica is a major food-borne pathogen of world-wide concern. 
Sensitive and rapid detection methods to assess product safety before retail 
distribution are highly desirable. Since Salmonella is most commonly associated 
with poultry products, an evanescent wave fiber-optic assay was developed to 
detect Salmonella in shell egg and chicken breast and data were compared with a 
time-resolved fluorescence (TRF) assay. Anti-Salmonella polyclonal antibody was 
immobilized onto the surface of an optical fiber using biotin-avidin interactions to 
capture Salmonella. Alexa Fluor 647-conjugated antibody (Mab 2F-11) was used as 
the reporter. Detection occurred when an evanescent wave from a laser (635 nm) 
excited the Alexa Fluor and the fluorescence was measured by a 
laserspectrofluorometer at 710 nm. The biosensor was specific for Salmonella and 
the limit of detection was established to be 103 cfu/mL in pure culture and 104 
cfu/mL with egg and chicken breast samples when spiked with 102 cfu/mL after 2–
6 h of enrichment. The results indicate that the performance of the fiber-optic 
sensor is comparable to TRF, and can be completed in less than 8 h, providing an 
alternative to the current detection methods. 

Conclusions 

The experimental results presented in this study will help to better define the 
reaction profiles of anti-S. enteritidis Pab and anti-S. enteritidis Mab 2F-11 for use 
in various 80mmunosensors and biosensor applications. All phage types of S. 
enteritidis tested showed positive reactions in ELISA, fiber-optic and IMB-TRF. 
The data presented in this report suggest that the fiber-optic system is suitable for 
detection of S. enteritidis from food samples. Previous studies using the fiber-optic 
sensor have either tested with one food sample or no food samples at all, and 
those did not validate the results using another contemporary tool. Other 
biosensors have shown some success with antibody binding to whole bacteria but 
higher concentrations and/or longer incubation times were needed to show 
positive results. 
The assay presented in this study is completed within an 8 h-work day and the 
results were validated using another popular, sensitive, detection system, TRF. 
Attempts to increase the sensitivity below 104 cfu/mL in food were unsuccessful 
and could have been due to non-specific binding, which may require improved 
blocking reagents. Overall, the fiber-optic assay was able to detect S. enteritidis 
from an initial inoculation of ~102 cfu/mL just within 2-6 h of enrichment in egg or 
chicken and was validated with the IMB-TRF system that required the equivalent 
enrichment times and bacterial concentrations. 

Category Optical sensor Type Application research 
Real MST 
application for food 

Yes 
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Year of Publication 2007 

Authors Madhukar Varsheny, Yanbin Li, Balaji Srinivasan, Steve Tung 

Title 
A label-free, microfluidics and interdigitated array microelectrode-based 
impedance biosensor in combination with nanoparticles immunoseparation for 
detection of Escherichia coli o157:h7 in food samples 

Web 
http://www.sciencedirect.com/science/article/pii/S
0925400507003887 

Project - 

Abstract 

A microfluidic flow cell with embedded gold interdigitated array microelectrode 
(IDAM) was developed and integrated with magnetic nanoparticle-antibody 
conjugates (MNAC) into an impedance biosensor to rapidly detect pathogenic 
bacteria in ground beef samples. The flow cell consisting of a detection 
microchamber and inlet and outlet microchannels was fabricated by bonding an 
IDAM chip to a poly(dimethylsiloxane) (PDMS) microchannel. The detection 
microchamber with a dimension of 6 mm × 0.5 mm × 0.02 mm and a volume of 
60 nL was used to collect bacterial cells in the active layer above the 
microelectrode for sensitive impedance change. MNAC were prepared by 
conjugating streptavidin-coated magnetic nanoparticles with biotin-labeled 
polyclonal goat anti-E. coli antibodies and were used in the separation and 
concentration of target bacteria. The cells of E. coli O157:H7 inoculated in a food 
sample were first captured by the MNAC, separated, and concentrated by 
applying a magnetic field, washed, and then suspended in mannitol solution and 
finally injected through the microfluidic flow cell for impedance measurement. 
This impedance biosensor was able to detect as low as 1.6 × 102 and 1.2 × 103 cells 
of E. coli O157:H7 cells present in pure culture and ground beef sample, 
respectively. The total detection time from sampling to measurement was 35 min. 
Equivalent circuit analysis indicated that the bulk medium resistance, double layer 
capacitance, and dielectric capacitance were responsible for the impedance 
change due to the presence of E. coli O157:H7 cells on the surface of IDAM. 
Sample pre-enrichment, secondary antibodies on the microelectrode surface, and 
redox probes were not required in this impedance biosensor. 

Conclusions 

The present study showed a novel label-free impedance biosensor for the direct 
impedance measurement of bacterial cells without using radox probe or 
antibodies on the surface of electrodes. The microfluidic flow cell with embedded 
IDAM was used to collect bacterial cells in the active layer of electrodes to 
minimize the effect of particulates in the bulk solution for sensitive impedance 
measurement. The label-free impedance biosensor was able to detect as low as 
1.6 × 102 and 1.2 × 103 cells of E. coli O157:H7 in pure culture and ground beef 
samples, respectively, in just 35 min. MNAC were used for specific separation and 
effective concentration of target bacteria from food samples, and at the same 
time they provided the specificity of this impedance biosensor. This biosensing 
method may be easily adapted for detection of other species of bacterial 
pathogens by immobilizing different specific primary antibodies on the surface of 
MNAC. 

Category Biosensor Type Application research 
Real MST application for 
food 

Yes 

Food Chain Meat (example case) / potentially other chains like fruit and vegetables, fish 

http://www.sciencedirect.com/science/article/pii/S0925400507003887
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2008 

Authors Xuan Weng, Chan Hee Chon,  Hai Jiang,  Dongqing Li 

Title 
Rapid detection of formaldehyde concentration in food on a polydimethylsiloxane 
(PDMS) microfluidic chip 

Web 
http://www.sciencedirect.com/science/article/pii/
S030881460801248X 

Project - 

Abstract 

A rapid and simple technique was developed for detecting formaldehyde with very 
small amount of sample by using heated PDMS (polydimethylsiloxane) microfluidic 
chip, which has four reaction reservoirs and one substrate reservoir. The mixture of 
the sample and the substrate in the reaction reservoirs was illuminated by 410 nm 
violet light and the absorption rate was detected to calculate formaldehyde content 
in food sample. Formaldehyde in eight different food samples of 2 μl volume was 
determined within one minute. The main advantages of this method are rapid, small 
sample size, high selectivity, low-cost and multi-sample detection. 

Conclusions 

An on-chip microfluidic formaldehyde detection method was demonstrated. The chip 
has four reaction reservoirs to store and test four different samples simultaneously. It 
was demonstrated that sub micro liter food samples were detectable and the 
detection could be completed in one minute. The accuracy is comparable to the 
existing techniques using conventional bulky instruments. This method is simple, 
inexpensive, and rapid, requires only small sample volume, can achieve relatively 
higher sensitivity, and could lead to a potential solution for future hand-held food 
safety devices. 

Category Microfluidics Type Application research 
Real MST application 
for food 

Yes 

Food Chain More fundamental research is needed 
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2009 

Authors Chun Zhai, Wei Qiang, Jin Sheng, Jianping Lei, Huangxian Ju 

Title 
Pretreatment-free fast ultraviolet detection of melamine in milk products with a 
disposable microfluidic device.  

Web 
http://www.sciencedirect.com/science/article/
pii/S0021967309017877 

Project - 

Abstract 

A new method for sensitive and fast screening of melamine (MEL) in milk products 
was developed with a low-cost disposable microfluidic device coupled with 
ultraviolet (UV) detection. This method avoided the need of sample pretreatment 
prior to the separation process, thus was simple and green. Due to the advantages 
of the device and fracture sampling technique, milk sample could be directly 
sampled through the fracture to achieve baseline separation from amino acids, and 
proteins in the sample did not interfere with the detection. Using 20 mM phosphate 
running buffer (pH 9.0), a sampling time of 3 s at +180 V and a separation voltage of 
+1800 V (240 V/cm), this method could detect MEL in milk within 75 s. At the 
detection wavelength of 202 nm, the linear range for MEL was from 1.0 to 
100 μg mL−1 with a detection limit of 0.23 μg mL−1 (S/N = 3). The novel protocol had 
been successfully used to screen MEL in milk samples with recovery more than 82%. 
The environmentally friendly methodology for pretreatment-free sensitive 
screening of MEL provided promising applications in monitoring the quality of 
different foods. 

Conclusions 

A fast and low-cost approach was developed for the screening of MEL using a 
disposable microfluidic device with UV detection. The proposed strategy could 
exclude the interference of microparticles, macromolecules and sugars in the milk 
suspension, thus avoid large amount of toxic solvents used for the troublesome and 
time-consuming pretreatments. The ultrasonically formed sampling fracture 
showed a uniform and smooth surface for producing a very narrow sample plug to 
achieve highly efficient separation and good sampling and separation 
reproducibility. The environmentally friendly method showed a relatively high 
sensitivity, acceptable recovery and satisfactory accuracy for milk samples. It could 
be used in both a professional laboratory and the market for fast, green and 
convenient in situ monitoring of the quality of different foods. 

Category Microfluidics Type 
Application 
research 

Real MST 
application for 
food 

Yes 

Food Chain Dairy products 
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Authors M. Hervás, M. López, A. Escarpa 

Title 
Electrochemical microfluidic chips coupled to magnetic bead-based ELISA to control 
allowable levels of zearalenone in baby foods using simplified calibration 

Web 
http://pubs.rsc.org/en/content/articlepdf/2009
/an/b911839j 

Project - 

Abstract 

A novel analytical strategy that couples enzyme-linked immunosorbent assay (ELISA) 
and electrochemical microfluidic chips to determine the mycotoxin zearalenone 
(ZEA) in baby foods is presented. The analytical cycles for an ultra-fast analysis of 
the sample and its sequential fast and simplified calibration were performed in 
about 200 s plus to ELISA protocol. This route avoided the typical four-parameter 
logistic curve fit which is a highly time-consuming and laborious procedure. 
An extremely low concentration level of ZEA (less than 1 ppb) was detected with 
reliability. This level is 20 times lower than the strictest tolerable limit (20 ppb) for 
baby foods, making the microfluidic approach the newly anticipated analytical 
security tool for the future. The reliability of the proposal was demonstrated by 
accuracy evaluations using a certified reference material and by demonstrating its 
suitability during the control of the regulatory limits of ZEA in baby foods. In 
addition, the microfluidic approach allowed sensitivity and the incubation enzymatic 
reaction to be manipulated in situ. 

Conclusions 

Anticipation surrounds microfluidic chips as useful new tools to reliably control 
extremely low levels of ZEA below legislation in baby food products. This platform 
allows ZEA to quickly be detected in real samples of special concern using simplified 
calibration in under 200 s with accuracy. Additionally, microfluidic chips allow 
external ELISA to be directly coupled, making it an attractive option as a new tool 
for food safety because of their speed, extremely low sample volume requirements, 
calibration simplicity, and their versatility to be manipulated, avoiding complex 
integration approaches but benefiting from the inherent benefits of miniaturization. 
In consequence, the future design and fabrication of a multichannel chip for 
multiplexed analysis of mycotoxins is under construction in our minds. 

Category Microfluidics Type 
Application 
research 

Real MST 
application for food 

Yes 

Food chain Fruit and vegetables 
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Title Application of segmented flow for quality control of food using microfluidic tools 

Web 
http://onlinelibrary.wiley.com/doi/10.1002/pssa.
200983315/full 

Project - 

Abstract 

The integration of segmented flow into the development of a new rapid detection 
method for food-borne pathogens is presented. The workflow is subdivided into 
different steps. The selective part is to catch contaminants from the food matrix. 
Afterward, the fluorescently labeled target cells converted from the cell suspension 
into droplets (nl-scale). For this, microfluidic tools like glass or polydimethylsiloxane 
(PDMS) chips are necessary. It is the main step to determine the amount of 
contaminants (target cells) fluorescently inside one droplet. Therefore the number 
of target cells was detected by means of a microscope or by generating one droplet 
with one fluorescent target cell spectroscopically based on a yes- or no-decision. For 
a competitive platform, PDMS as a cost-effective chip-module was integrated into 
an automatic microscopic detection system. For quality control during routine 
analysis a commercial spectroscopic detection system was used to measure the 
fluorescence signal. Based on these efforts a prototype design for spectroscopic 
detection was developed. 

Conclusions 

The combination of droplet generation and monitoring from aqueous solution in 
microfluidic tools as an integrated element for rapid detection of food-borne 
pathogens was presented. The generation of new PDMS chips with an appropriate 
master was established. In comparison to glass chips these chips can be produced 
rapidly in about 4  h. The development of a novel joining and connection technology 
prevented droplet discontinuities in the PTFE capillary from the chip channel. This 
led to a successful size reproducibility of droplet generation over 4  h. However, the 
leakage problem during the reversible sealing process between the PDMS and the 
cover slip has not been completely resolved until now. The main goal in the future is 
to use the achieved experiences in the fluidics and detection of these PDMS chips to 
transfer the results to other polymer-based materials which can be used as 
disposables. Further investigations based on the technique of segmented flow 
indicated that with a microscope as well as a commercial spectrophotometer the 
detection of one fluorescent capsule per droplet is feasible. By means of a 
microscope with special labeling and staining techniques of the target cell (E. coli 
K12), it was shown that in comparison to the MTMC, the MTC was stable. But many 
factors during the BMS and droplet generation can influence the electrostatical 
binding between the antibody functionalized particles and the target cells. 
Especially the optimization of the concentration ratio for the generation of the 
MTMC and MTC to maximize the bonding occurrence between the antibody 
functionalized particles and the target cells is one of the main goals in the future. 
Supplementary tests with specific and cost-effective peptides and aptamers instead 
of monoclonal antibodies will show the binding efficiency with the target cells and is 
one further subject of research. Based on the results with a commercial 
spectrophotometer the installation of a prototype design was forced. Tests to 
determine the fluorescence sensitivity of different fluorochromes indicates that 
with special light pulsing techniques a LED can be used as light source in place of a 

http://onlinelibrary.wiley.com/doi/10.1002/pssa.200983315/full
http://onlinelibrary.wiley.com/doi/10.1002/pssa.200983315/full
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laser. The results for the fluorescence intensity do not compare favorably to those 
of a commercial spectrophotometer. Therefore further efforts are necessary to 
reach this aim in the nearest future. 

Category Microfluidics Type 
Application 
research 

Real MST application 
for food 

Yes 

Food Chain General 
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Nicolaï, J. Lammertyn 

Title Microfluidic analytical systems for food analysis 

Web 
http://www.sciencedirect.com/science/article/pii/
S0924224411000902 

Project - 

Abstract 

Assuring the safety and quality of food is vital in today’s world-wide integrated food 
supply chain. In this context, microfluidics is a technology that allows constructing 
small, fast and cheap microfluidic analytical systems. Microfluidic analytical systems 
are mainly used in biomedical applications. In this review, we survey some of the 
applications of microfluidic technology with respect to the development of high 
performance analytical devices for food analysis. We discuss the main challenges 
related to microfluidic applications and current trends towards building multi-
purpose microfluidic platforms that integrate multiple unit operations for real food 
sample analysis. 

Conclusions 

On-chip microfluidic systems have an enormous potential to improve the 
performance of analytical devices meeting the demands for decreasing detection 
limits, reduced price and faster and easier measurement in routine analysis. 
Microfluidics technology also provides high throughput and large-scale analysis via 
integration of multiple steps, multiplexing and parallelization of analyses in a single 
device. Even though microfluidics based devices have a huge market potential, 
there are currently almost no multi-purpose microfluidics platform available for 
food analysis. Apart from a few publications on separation based on-chip (MCE) 
analysis, microfluidic analytical devices are not yet popular in food analysis. One of 
the reasons is the complexity of food sample matrices, requiring complicated 
pretreatment steps. Moreover, problems associated with miniaturization are 
application specific and solving them demands input from diverse research fields. 
Thus, developments in other fields such as microfabrication, materials science and 
biosensing are critical to achieve further breakthroughs. Successful integration of all 
operational components particularly, the choice of the appropriate liquid pumping 
mechanism and detection concept is critical in microfluidic device development. A 
recent exploited advantage of microfabrication technology allows the construction 
of sophisticated designs and complex microstructures for different applications. In 
this respect, disposable microfluidic analytical devices, fabricated from low cost 
materials such as polymer and paper are promising for food analysis in developing 
worlds. 

It has been recognized that the final limit to miniaturization of analytical devices 
depends on detector and sample processing. Nanomaterials are used to increase 
the sensitivity of assays through novel detector designs, but also contribute 
significantly to the development of on-chip sample pretreatment methods. The 
selectivity and sensitivity of bioassays for food analysis would reduce the number of 
sample processing steps required in conventional devices and make the assay 
convenient for microfluidic device implementation. Computer simulation is also a 
useful tool in the process of designing microfluidic analytical devices. Besides 

http://www.sciencedirect.com/science/article/pii/S0924224411000902
http://www.sciencedirect.com/science/article/pii/S0924224411000902
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helping to understand the transport phenomena at the microscale level, it can also 
be used to optimize design parameters so that the cost and time to develop a 
device is reduced. Advances in microfabrication technology to fabricate 
sophisticated design structures, the discovery of novel bioreceptors used for 
complex sample matrices, the development of nanomaterial-based bioamplification 
and sensitive detectors plus an in-depth exploitation of the inherent potential of 
microfluidics will open opportunities for realization of microfluidic-based food 
analysis devices in the near future. 

Category Microfluidics Type Review Analysis 
Real MST application for 
food 

No 

Food Chain - 

 
  



 

 
 

89 

Participant 
Institutions 

Department of Chemical Engineering, University of 
Washington 
Center for Food Safety and Applied Nutrition, U.S. Food 
and Drug Administration 

Countries USA 

Year of 
Publication 

2011 
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Title 
Tetrodotoxin Detection by a Surface Plasmon Resonance Sensor in Pufferfish 
Matrices and Urine 

Web http://www.hindawi.com/journals/js/2011/601704/ Project - 

Abstract 

Tetrodotoxin (TTX) poisoning is most commonly associated with consumption of 
pufferfish. TTX is a low molecular weight (~319  Da) neurotoxin that selectively 
blocks voltage-sensitive Na+-gated ion channels. The standard method accepted 
worldwide for monitoring TTX toxicity in food matrices is the mouse bioassay. Ethical 
concerns from live animal testing, low sample throughput, and analytical 
inaccuracies have led to the need for an alternative method. We have previously 
established that surface plasmon resonance (SPR) sensors can quantify TTX in 
aqueous buffer samples by an antibody-based inhibition assay. In this paper, we 
report the extension of the assay for the detection of TTX in both clinical- and food-
relevant matrices. The assay was optimized for application to three relevant complex 
matrices: pufferfish liver extract, pufferfish muscle extract, and human urine. Matrix 
effects are discussed and calibration curves are presented. Naturally contaminated 
pufferfish liver and muscle extracts were analyzed by the SPR method, and the data 
is compared to liquid-chromatography electrospray-ionization multiple reactions 
monitoring mass spectrometry (LC/ESI/MRM/MS) data. Ten samples, including three 
from a poisoning incident, two control monkfish samples, and five toxic pufferfish 
samples, were analyzed using this method, and the data is compared to 
LC/ESI/MRM/MS analysis of the samples. 

Conclusions 

The optimized assay was successfully used to detect TTX in naturally contaminated 
samples of pufferfish liver and pufferfish muscle. The data corresponded well with 
the concentration of TTX in the samples determined by LC/ESI/MRM/MS, 
demonstrating the ability of the TTX inhibition assay by SPR sensor to detect and 
quantify TTX in real samples. The detection of TTX in the complex matrices of human 
urine, pufferfish liver extract, and pufferfish muscle extract required optimization of 
the running buffer. The optimized buffer conditions for these complex media were 
determined to be 100  mM sodium acetate buffer at pH 4.5 with 50  mM NaCl and 
200  μg/mL BSA. Changing the pH of the assay from 7.4 to 4.5 caused the overall 
antibody response to be lowered from ~7.5 nm to ~1.6 nm of SPR wavelength shift 
for 2  μg/mL anti-TTX.  The calibration curves for pufferfish liver extract and 
pufferfish muscle extract corresponded well with the calibration curves for detection 
in buffer. However, the calibration curve for urine normalized to antibody response 
in buffer had a ~25% higher maximum response than the calibration curve in buffer. 
If the calibration curve for detection in urine was normalized to the antibody 
response in 10% urine then the calibration curve corresponds well with that for 
detection in buffer. Control experiments show that there in no significant nonspecific 
response from any of the complex media using the optimized assay buffer, and the 
pH of the 10% urine sample is the same as the buffer. Thus, the higher antibody 
response was caused by the urine matrix, resulting in the shifted calibration curve for 
data normalized to a reference antibody in buffer. The optimized inhibition 
immunoassay for detection of TTX in complex matrices using an SPR sensor 
correlated well with analysis by LC/ESI/MRM/MS. The developed method provides a 

http://www.hindawi.com/journals/js/2011/601704/
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robust and regenerable assay for the sensitive and quantitative detection of TTX in 
complex matrices. 

Category Biosensor Type Application research 
Real MST 
application for 
food 

Yes 

Food Chain Fish 
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RFID smart tag for traceability and cold chain monitoring of foods: Demonstration in 
an intercontinental fresh fish logistic chain 

Web http://www.sciencedirect.com/science/article/pii/S0260877409000661 

Abstract 

The main objective of this work was the validation of a RFID smart tag developed for 
real-time traceability and cold chain monitoring for food applications. This RFID 
based system consists of a smart tag and a commercial reader/writer. The smart 
tag, attached on the product to be tracked integrates light, temperature and 
humidity sensors, a microcontroller, a memory chip, low power electronics and an 
antenna for RFID communications. These sensor logged data can be stored in the 
memory together with traceability data. A commercial reader/writer was used for 
reading and writing data on the smart tag, with a wireless reading distance of 10cm, 
in real-time at any time of the food chain. The results concerning a demonstration 
of the system along an intercontinental fresh fish logistic chain are reported here. 
These results proved that this system presents important advantages regarding 
conventional traceability tools and currently used temperature data loggers such as 
more memory, reusability, no human participation, no tag visibility needed for 
reading, possibility of reading many tags at the same time and more resistance to 
humidity and environmental conditions. 

Conclusions 

A RFID smart tag including temperature and relative humidity sensing capabilities 
was developed for food traceability and cold chain monitoring purposes. The system 
was demonstrated and validated along an intercontinental fresh fish logistic chain. 
The smart tag developed in this work presents important advantages regarding 
these conventional tools. The main one is that this is an automated system that 
integrates online traceability data and chill chain conditions monitoring. Moreover, 
a key aspect of this RFID system is the fact that the data can be read-out at any time 
of the logistic chain without opening the polystyrene boxes containing the fish and 
the tags. Many tags can be read at the same time as they pass through a reader in a 
fully automated way. Furthermore, the tag price in high added value products, as 
the case presented here, is affordable since there would be only one tag per box. 
These developed RFID tags can also measure and resist temperatures below 0 °C, so 
they can be very useful to monitor frozen foods logistic chains. The integration of a 
humidity sensor makes the system especially sensitive to changes in the storage 
conditions. 
In summary, the innovative system validated in this work: 

 allowed tracing if the expected temperature range were maintained on the 
way from the producer to the consumer, 

 provided real-time traceability information of the product to the different 
fish/food distribution chain links, 

 allows getting a better safety and quality control along the complete 
fish/food logistic chain. 

Therefore, the RFID smart tag developed can help to improve the competitiveness 
of the fish/food companies, improve their logistic management, and also to 
reinforce the confidence of the consumers in the fish/food logistic chain. 
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Category Active RFID Type 
Application 
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Real MST application for 
food 
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Title 
Authentication of Coffee by means of PCR – RFLP analysis and lab on a chip capillary 
electroforesis 

Web http://pubs.acs.org/doi/pdfplus/10.1021/jf061164n 

Abstract 

Coffee is one of the most important world food commodities, commercial trade 
consisting almost entirely of Arabica and Robusta varieties. The former is considered 
to be of superior quality and thus attracts a premium price. Methods to differentiate 
these coffee species could prove to be beneficial for the detection of either 
deliberate or accidental adulteration. This study describes a molecular genetics 
approach to differentiate Arabica and Robusta coffee beans. This employs a 
Polymerase Chain Reaction-Restriction Fragment Length Polymorphism to monitor a 
single nucleotide polymorphism within the chloroplastic genome. Samples were 
analyzed with a lab-on-a-chip capillary electrophoresis system. Coffee powder 
mixtures were analyzed with this technique, displaying a 5% limit of detection. The 
plastid copy number was found to be relatively constant across a wide range of bean 
samples, suggesting that this methodology can also be employed for the 
quantification of any adulteration of Arabica with Robusta beans. 

Conclusions 

In the present study, we describe a PCR-RFLP method, which in combination with the 
Agilent 2100 Bioanalyzer lab-on-a chip capillary electrophoresis that can be used to 
quantitatively detect adulteration in green coffee beans. The chloroplastic target 
used, the trnL(UAA)-trnF(GAA) intergenic spacer region, was found to be 
discriminatory for all of the Arabica and Robusta varieties used in this study. 
However, the ability of this target to discriminate all commercial coffee varieties 
would need to be further validated using as many cultivars as possible. The use of a 
chloroplastic target has obvious advantages in terms of copy number, which is likely 
to make detection more sensitive, compared to nuclear targets. One potential 
problem with the use of chloroplastic targets is the possibility that copy number may 
vary. For instance, previous studies using leaf tissue have shown that plastid copy 
number can vary due to stage of development (24), size of the cell (25), and 
senescence or season (28). However, there is no information on variability, if any, in 
plastid copy number in seed (bean) tissues. The results presented here, using a real-
time PCR method, would suggest that plastid copy number seems stable in coffee 
bean tissue and that chloroplastic targets may be suitable for quantitative analysis of 
coffee admixtures. However, although the beans used in this study originated from a 
variety of geographical regions, further studies are required to confirm that plastid 
copy number remains relatively constant across a wider range of varieties and is not 
influenced significantly by environmental or method of cultivation in the supply 
chain. 
This methodology, as with similar previous study on fish species (29, 30), is very easy 
to use, and analysis using the LabChip is straightforward and relatively quick, 
approximately 60 min per 12 samples after the restriction digest step. This would 
mean that this methodology may be suitable for the routine analysis of coffee 

http://pubs.acs.org/doi/pdfplus/10.1021/jf061164n
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samples. A similar approach could be employed for the analysis of roasted beans and 
even ground coffee providing that DNA suitable for PCR-RFLP can be extracted from 
these commodities. There is a strong possibility that processing of the bean, either 
through roasting or other treatments such as decaffeination, will result in the 
degradation of the DNA. A previous study (31) has shown that DNA suitable for PCR 
analysis can be extracted from beans subjected to various levels of roasting and from 
commercial coffee powder. 

Category Microfluidics Type 
Application 
Research 

Real MST application 
for food 

Yes 

Food Chain Fruit and Vegetables 
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Publication 
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Authors 
G. Suárez, Y.  Jin, J. Auerswald, S. Berchtold, H. Knapp,J. Diserens, Y. Leterrier, 
J.Anders E. Manson and G. Voirina 

Title Lab-on-a-chip for multiplexed biosensing of residual antibiotics in milk 

Web http://pubs.rsc.org/en/content/articlepdf/2009/lc/b819688e 

Abstract 

A multiplexed immunoassay-based antibiotic sensing device integrated in a lab-on-
a-chip format is described. The approach is multidisciplinary and involves the 
convergent development of a multiantibiotic competitive immunoassay based on 
sensitive wavelength interrogated optical sensor (WIOS) technology and a polymer-
based self-contained microfluidic cartridge. Immunoassay solutions are pressure-
driven through external and concerted actuation of a single syringe pump and 
multiposition valve. Moreover, the use of a novel photosensitive material in a ‘one 
step’ fabrication process allowed the rapid fabrication of microfluidic components 
and interconnection port simultaneously. Pre-filled microfluidic cartridges were 
used as binary response rapid tests for the simultaneous detection of three 
antibiotic families – sulfonamides, fluoroquinolones and tetracyclines – in raw milk. 
For test interpretation, any signal lower than the threshold value obtained for the 
corresponding Maximum Residue Limit (MRL) concentration (100 mg L_1) was 
considered negative for a given antibiotic. The reliability of the multiplexed 
detection system was assessed by way of a validation test carried out on a series of 
six blind milk samples. A test accuracy of 95% was calculated from this experiment. 
The whole immunoassay procedure is fast (less than 10 minutes) and easy to handle 
(automated actuation). 

Conclusions 

A fully automated lab-on-a-chip system for the simultaneous detection of multiple 
antibiotics in raw milk has been developed.  
The design and fabrication of a polymer-based microfluidic cartridge using a 
combination of micromachining and UV micromolding with an acrylated HBP make 
the test cheap, fast and easy to perform. The disposable and passive self-contained 
microfluidic cartridge is externally actuated via a simple fluidic setup involving a 
single pump/valve concerted operation. Solution mixing between reservoirs is 
prevented by air plugs that are deviated to loading waste during the assay, resulting 
in continuous liquid delivery on the sensor chip. The multiplexed automated 
immunoassay approach was successfully validated through the analysis of six blind 
milk samples containing sulfonamides, fluoroquinolones and tetracyclines. The test 
accuracy reached 95% for multiplexed measurements. The present a lab-on-a-chip-
based detection system that is currently being implemented to b-lactam antibiotics 
opens a wide spectrum of applications in the fields of food analysis, environment 
monitoring and medical diagnosis. 

Category 
Optical sensor / 
microfluidics 

Type 
Application 
research 

Real MST application 
for food 

Yes 

Food Chain Dairy products 
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Publication 

2006 

Authors M. Taniwaki, T. Hanada, N. Sakurai 

Title Device for acoustic measurement of food texture using a piezoelectric sensor 

Web http://www.sciencedirect.com/science/article/pii/S0963996906000676 

Abstract 

We have developed a device that enables direct measurement of food texture. The 
device inserts a probe into a food sample and detects the vibration caused by the 
sample’s fracture. A piezoelectric sensor was used to detect that vibration. The 
frequency response of the piezoelectric sensor was measured. Results showed that 
the sensor covered the full audio frequency range up to 20 kHz. The device probe 
was designed so that its resonance was not in the signal detection band. An octave 
multi-filter was used to analyze the obtained signals. Preliminary data were 
obtained and used to quantify the sample texture. Quantification of food texture 
was possible by using the device together with the analytical tool. We also discuss 
the application of the device to investigation of physical and structural aspects of 
food. 

Conclusions 

The device should be useful for studying food texture. For full understanding of food 
texture, Tesch, Normand, and Peleg (1996) stated that there must be an 
understanding of how mechanical failure occurs as well as of the resulting sound 
waves that occur with this failure. Furthermore, few researchers have studied 
relationships between the physical, sensory and structural components of crisp 
products (Duizer, 2001). Our device should also contribute to solving such problems 
by investigating physical and the structural components of crisp food. In relation to 
food structure, microscopic studies can be performed using our device. Using the 
probe speed and the data sampling rate, we can calculate the probe’s spatial 
resolution. That resolution was calculated as 0.28 μm with a 22-mm s−1 probe 
speed and 80 kHz sampling rate. Typical sizes of a plant cell and a cell wall are 
respectively about 100 and 1 μm. Therefore, it might be possible to detect 
vibrations or sounds produced by the fracture of each cell and to measure the cell-
wall strength, which should be responsible for food texture. 

Category Physical sensor Type 
Application 
Research 

Real MST application for 
food 

Yes 

Food Chain General application 
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Authors Gossett A. Campbell, J. Uknalis, Shu-I Tu, Raj Mutharasan 

Title 
Detect of Escherichia coli O157:H7 in ground beef samples using piezoelectric 
excited millimeter-sized cantilever (PEMC) sensors 

Web http://www.sciencedirect.com/science/article/pii/S0956566306002673 

Abstract 

Piezoelectric-excited millimeter-sized cantilever (PEMC) sensors consisting of a 
piezoelectric and a borosilicate glass layer with a sensing area of 4 mm2 were 
fabricated. An antibody specific to Escherichia coli (anti-E. coli) O157:H7 was 
immobilized on PEMC sensors, and exposed to samples containing E. coli O157:H7 
(EC) prepared in various matrices: (1) broth, broth plus raw ground beef, and broth 
plus sterile ground beef without inoculation of E. coli O157:H7 served as controls, 
(2) 100 mL of broth inoculated with 25 EC cells, (3) 100 mL of broth containing 25 g 
of raw ground beef and (4) 100 mL of broth with 25 g of sterile ground beef 
inoculated with 25 EC cells. The total resonant frequency change obtained for the 
broth plus EC samples were 16 ± 2 Hz (n = 2), 30 Hz (n = 1), and 54 ± 2 Hz (n = 2) 
corresponding to 2, 4, and 6 h growth at 37 °C, respectively. The response to the 
broth plus 25 g of sterile ground beef plus EC cells were 21 ± 2 Hz (n = 2), 37 Hz 
(n = 1), and 70 ± 2 Hz (n = 2) corresponding to 2, 4, and 6 h, respectively. In all cases, 
the three different control samples yielded a frequency change of 0 ± 2 Hz (n = 6). 
The E. coli O157:H7 concentration in each broth and beef samples was determined 
by both plating and by pathogen modeling program. The results indicate that the 
PEMC sensor detects E. coli O157:H7 reliably at 50–100 cells/mL with a 3 mL 
sample. 

Conclusions 

We have shown that the PEMC sensor functionalized with anti-E. coli O157:H7 can 
detect the pathogen in beef samples under flow conditions in real time. The most 
significant result is that the method does not require any sample preparation, and 
that the sensor is able to sense about 50–100 cells/mL of meat particle containing 
broths. The sensor is highly selective, and its response is reliable even when one 
hundred thousand non-EC cells per mL are present. The attachment kinetics of E. 
coli O157:H7 to the sensor surface was characterized using the Langmuir model. The 
results showed a decrease in the characteristic binding rate constant at increased E. 
coli O157:H7 concentration in broth and raw beef samples, while the rate constant 
increased in sterilized beef. 

Category 
Physical 
sensor 

Type 
Application 
research 

Real MST application for 
food 

Yes 

Food Chain Meat (example case) / Fruit and Vegetables 
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Title 
Piezoelectric Sensor for Determination of Genetically Modified Soybean Roundup 
Ready® in Samples not Amplified by PCR 

Web http://www.mdpi.com/1424-8220/7/8/1462 

Abstract 

The chemically modified piezoelectrodes were utilized to develop relatively cheap 
and easy to use biosensor for determination of genetically modified Roundup Ready 
soybean (RR soybean). The biosensor relies on the immobilization onto gold 
piezoelectrodes of the 21-mer single stranded oligonucleotide (probes) related to 5-
enolpyruvylshikimate-3-phosphate synthase (EPSPS) gene, which is an active  
component of an insert integrated into RR soybean genome. The hybridization 
reaction between the probe and the target complementary sequence in solution was 
monitored. The system was optimized using synthetic oligonucleotides, which were 
applied for EPSPS gene detection in DNA samples extracted from animal feed 
containing 30% RR soybean amplified by the PCR and nonamplified by PCR. The 
detection limit for genomic DNA was in the range of 4.7·105 numbers of genom 
copies contained EPSPS gene in the QCM cell. The properties such as sensitivity and 
selectivity of piezoelectric senor presented here indicated that it could be applied for 
the direct determination of genetically modified RR soybean in the samples non-
amplified by PCR. 

Conclusions 

The proposed piezoelectric sensor was able to detect genetically modified soybean 
Roundup Ready® in genomic DNA samples non-amplified by PCR. The detection limit 
was in the range of 4.7 × 105 numbers of genom copies with EPSPS gene in the QCM 
cell with 200 ml of investigated samples. The sensor was very specific. The samples of 
genomic DNA extracted from soybeans free from genetic modification generated 
negligible signal. Reproducibility of the hybridization process was 20 %.  
The selectivity of the sensor was confirmed by hybridization to the probe immobilized 
on piezoelectrode of complementary (EPSPS) or non-complementary (Adh) DNA  
fragments amplified by PCR. The presence of non-complementary product of PCR 
(Adh) slightly decreased the signal generated by EPSPS gene, but did not abolish it. 
The advantages of the piezoelectric sensing methods in comparison to classical 
methods applied for the determination of genetically modified organisms are: 
relatively low cost, simplicity of use, and avoidance of costly and laborious labeling of 
DNA samples and their amplification by PCR. 

Category Physical sensor Type 
Application 
research 

Real MST application for 
food 

Yes 

Food Chain  Fruit and Vegetable 
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Title 
Flexible tag microlab development: Gas sensors integration in RFID flexible tags for 
food logistic 

Web http://www.sciencedirect.com/science/article/pii/S0925400507004509 

Abstract 

The enabling technologies for the development of a flexible tag microlab for food 
monitoring during the logistic chain will be presented. The realisation of the system 
includes the integration of physical and chemical sensors with Radio Frequency 
Identification (RFID) communication capabilities. The first ISO 15693 compliant 
semi-active tag prototype, including low power control electronics, RFID antenna, 
commercial sensors, memory and a thin film battery, is shown together with the 
development of novel ultra-low power hotplates required for this application and 
the process, based on the use of anisotropic conductive adhesive (ACA) flip chip 
technology, for gas sensors integration onto flexible substrates. 

Conclusions 

Flexible substrate technology and assembly of components, in particular of the new 
ULPHP specifically developed for MOX sensor integration using ACAs flip chip 
technology, have been accomplished with the aim of developing a FTM inlay for 
food logistic control. The first prototype of the ISO 15693 compliant semi-active tag, 
including low power control electronics, RFID antenna, commercial sensors, 
memory and a thin film battery, has been presented. Ultra-low power consumption 
MOX sensors hot plates have been developed to fulfill the the requirements of the 
RFID flexible tag application. Finally, the assembly of the ULPHP on flexible 
substrates using ACAs flip chip technology has also been proved. Considering that 
the HP is the mechanically critical structural component of the gas sensors, these 
achievements will allow the integration of chemical sensors in the RFID tag that 
represents the major innovation of this FTM realization. 

Category 
Printed electronics 
/ RFID 

Type 
Application 
research 

Real MST application for 
food 

Yes 

Food Chain General application 
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Title 
Hydrophilic interaction liquid chromatography/mass spectrometry for 
determination of domoic acid in Adriatic shellfish 

Web 
http://onlinelibrary.wiley.com/doi/10.1002/rcm.
2021/full 

Project BIOTOXMARIN 

Abstract 

This paper describes a new method for sensitive, specific and direct determination 
of domoic acid (DA), the causative toxin of amnesic shellfish poisoning (ASP) 
syndrome, in shellfish. It is based on combination of hydrophilic interaction liquid 
chromatography with mass spectrometry (HILIC/MS). The high percentage of 
organic modifier in the mobile phase and the omission of ion-pairing reagents, both 
favoured in HILIC, result in enhanced detection limits with MS detection. The new 
method was set up either on an ionspray ion trap MS instrument operating in MS 
and MS/MS scanning acquisition modes, or on a turboionspray triple-quadrupole 
MS system operating in selected ion monitoring (SIM) and multiple reaction 
monitoring (MRM) acquisition modes. Positive and negative ion experiments were 
performed. MRM experiments are recommended for screening contaminated 
shellfish tissue and for quantitative analyses due to highest sensitivity and 
selectivity. The minimum detection levels for the toxin in tissue were found to be 63 
and 190  ng/g in positive and negative MRM experiments, respectively, which are 
well below the regulatory limit for DA in tissue (20  µg/g). Application to shellfish 
samples collected in the Adriatic Sea (Italy) in the period 2000–2004 demonstrated 
for the first time in Italy the presence of DA as a new toxin that has entered the 
Adriatic Mytilus galloprovincialis toxin profile 

Conclusions 

A HILIC/MS method has been developed which allows for the rapid unambiguous 
identification and quantitation of domoic acid (DA) in shellfish samples. The method 
generally does not require any sample cleanup. 

The new method was successfully established using either an ion trap instrument 
operating in MS and MS/MS scanning acquisition modes, or a triple-quadrupole 
system operating in SIM and MRM acquisition modes. Positive and negative ion 
experiments could be used. MRM experiments are recommended for screening 
contaminated shellfish tissue and for quantitative analyses due to highest sensitivity 
and selectivity. Evaluation of matrix effect showed that positive ion mode suffers 
from some ion suppression effect, and thus matrix-matched standards should be 
used for accurate quantitation. The matrix interference in negative ion mode 
appeared to be negligible, suggesting that quantitation of DA in crude extracts is 
reliable even when pure calibration standard solutions at similar concentrations are 
used. 

The present results show that the HILIC/MS technique is suitable for the combined 
analysis of DA and PSP toxins in a single 35  min chromatographic run, using 
gradient elution. Isocratic elution allows detection of DA in 10  min. 

http://onlinelibrary.wiley.com/doi/10.1002/rcm.2021/full
http://onlinelibrary.wiley.com/doi/10.1002/rcm.2021/full
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Furthermore, the method is suitable for screening DA in shellfish tissues at trace 
levels, well below the regulatory limit. Application to Adriatic shellfish samples has 
demonstrated for the first time the presence of DA as a new toxin that has entered 
the Adriatic Mytilus galloprovincialis toxin profile. Such results clearly demonstrate 
that there are DA-producing species in the Adriatic sea. Although concentrations of 
DA in the analyzed samples were far below the current regulatory level, careful 
monitoring of this toxin in Italian shellfish is strongly recommended. 

Category Biosensor Type Basic research 
Real MST application 
for food 

NO 

Food Chain Fish 
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Title 
Detection of Escherichia coli and Salmonella typhimurium Using Interdigitated 
Microelectrode Capacitive Immunosensors: The Importance of Transducer Geometry  

Web http://pubs.acs.org/doi/abs/10.1021/ac800643k Project BUGCHECK 

Abstract 

This paper presents an immunosensing system to detect Escherichia coli and 
Salmonella based on electrochemical impedance spectroscopy at interdigitated 
electrode structures. Our results show the importance of good electrode design in 
the final detection limit. Four different structures have been fabricated and 
functionalized. Biotinylated polyclonal antibodies have been immobilized on 
neutravidin-coated chips, and BSA has been used to avoid nonspecific adsorption. 
The immunosensor may be said to be capacitive since it is that part of the impedance 
used to monitor the presence of bacteria in phosphate buffer solution samples. 
Detection limits around 104−105 cells mL−1 have been reached using chips featuring 
interdigitated structures of less than 10 μm wide and 1.5 mm long. In both cases, the 
detection limits of the corresponding ELISA assays, using the same antibodies, was 1 
order of magnitude higher (105−106 cells mL−1). The analysis time, including sensor 
preparation was less than 5 h. 

Conclusions 

We have reported the development and fabrication of a capacitive biosensor for the 
fast and reliable detection of bacteria in abuffer free from electroactive species.  A 
series of different interdigitated gold structures were produced photolitographically.  
These were then functionalized following a protocol optimized for biotinylated anti-E. 
coli antibodies. 

The results confirm that the design of the transducers plays an important role in the 
detection, and the best results were obtained using electrodes displaying 
interdigitated features comparable in size to the target analyte.  The chips were 
functionalized by anchoring biotinylated Pab to a netravidin-coated surface.  
Nonspecific adsorption of unwanted bacteria was avoided with a BSA blocking step.  
No significant cross-reactivity has been found against other antibodies or against 
Staphylococcus either. 

The method presented here enables the detection after exposing the immunosensors 
to bacterial samples for 40 min. the detection limits are ~1 order of magnitude better 
than those reported for ELISA. However, it is important to bear in mind that the 
above results were obtained in PBS solutions, which, compared to real samples and 
even culture media, provide a very favorable environment for the detection.  Work is 
in progress to measure in such complex media, but preliminary results in culture 
medium showed that, in spite of the use of BSA as antiblocking agent, fouling of 
electrodes occurs, which hinders the detection. 

It is likely that real samples will present similar problems related to the presence of 
other proteins and organic matter and that the detection limit will be affected.  Thus, 
we advocate the incorporation of sample pretreatment steps that eliminate or 
reduce matrix effects.  One attractive alternative is the use of functionalized 
magnetic particles.  The latter can be used to trap bacteria from the original sample 

http://pubs.acs.org/doi/abs/10.1021/ac800643k
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matrix, be extracted using a magnet, and concentrated in a small volume of clean 
solution.  Then they can be put in contact with the immunosensors and continue with 
the detection as usual.  Based on our observations presented here, it is expected that 
magnetic particles bring further advantages.  In addition to ridging the detection of 
matrix effects, they may also amplify the detection signal because of the bigger size 
of the particle – bacteria conglomerate. 

Another important issue to resolve is the regeneration of the electrodes.  At present 
it is not possible to use the same transducer more than once.  This is serious because 
it makes the detection method rather expensive.  There are three possible routes to 
make the electrodes suitable for multiple uses.  The first involves the removal of the 
protein layers from the electrode without damaging the gold.  The second route 
involves regenerating the antibodies using a nondestructive method such as the 
glycine solutions reported elsewhere.  The last approach is about devising a system 
that does not require the functionalization of the electrodes 

Category Biosensor Type 
Application 
research 

Real MST application for 
food 

Yes 

Food Chain Meat 
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Institutions 
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Title 
Simulation of surface-modified porous silicon photonic crystals for biosensing 
applications 

Web 
http://www.sciencedirect.com/science/article/
pii/S1569441011000770 

Project POSITIVE 

Abstract 

In this work realistic biosensing structures based on the integration of porous silicon 
photonic crystals with polymer coating technology are presented. Microcavities and 
rugate filters are chosen as the photonic crystal configuration. The deposition of a 
polymer layer on the pore walls of these structures is proposed to improve the 
selectivity and sensitivity of the sensing function. A complete effective refractive 
index model including the polymer layer, the target and external effects like silicon 
oxidation has been developed in order to accurately simulate the structures. It is 
expected that the proposed structures could be used as low cost, highly integrated 
and highly sensitive biological sensors. 

Conclusions 

New Psi structures for biosensing based on the addition of a polymer layer to the 
pore walls are proposed. The simulations show that if the polymer is very thin (a 
few nm) the response of the system is not affected by this layer. However, silicon 
oxidation has to be controlled carefully so that it does not drastically worsen the 
sensor response. Structures can be constructed in a form of a microcavity or a 
rugate filter. The first has higher Q factors, but with the second slightly larger red-
shifts can be obtained.  

Category Microfluidics Type 
Application 
research 

Real MST application for 
food 

NO 
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Pastor 

Title Birefringent porous silicon membranes for optical sensing 

Web 

http://www.opticsinfobase.org/view_articl
e.cfm?gotourl=http%3A%2F%2Fwww.optic
sinfobase.org%2FDirectPDFAccess%2F2D2F
6E83-E45E-90B1-
CA5C9A10A87EE23A_225709.pdf%3Fda%3
D1%26id%3D225709%26seq%3D0%26mob
ile%3Dno&org= 

Project POSITIVE 

Abstract 

In this work anisotropic porous silicon is investigated as a material for optical 
sensing. Birefringence and sensitivity of the anisotropic porous silicon membranes 
are thoroughly studied in the framework of Bruggeman model which is extended to 
incorporate the influence of environment effects, such as silicon oxidation. The 
membranes were also characterized optically demonstrating sensitivity as high as 
1245 nm/RIU at 1500 nm. This experimental value only agrees with the theory when 
it takes into consideration the effect of silicon oxidation. Furthermore we 
demonstrate that oxidized porous silicon membranes have optical parameters with 
long term stability. Finally, we developed a new model to determine the 
contribution of the main depolarization sources to the overall depolarization 
process, and how it influences the measured spectra and the resolution of 
birefringence measurements. 

Conclusions 

The modeling, fabrication and characterization of Psi membranes made from (110) 
silicon was reported. Based on the Bruggeman model the theoretical birefringence 
and sensitivity was obtained as a function of the porosity and wavelength, with both 
values have a maximum shown for porosities of 0.55. The impact that the oxidation 
of pore walls has on birefringence and sensitivity was also studied theoretically. 
Thereafter a set of Psi samples with different pore sizes and thicknesses were 
fabricated and characterized. Experimentally determined values of birefringence 
were obtained for samples filled with air, ethanol and isopropanol, obtaining a 
sensitivity of 1247 nm/RIU at 1500 nm. This experimental value were found to be in 
good agreement with the value obtained theoretically by using the model described 
in section 2 when the effect of silicon oxidation is taken into account. The final part 
of the work identifies the effect of depolarization for difference between the 
theoretical spectra and those measured. A statistical model was demonstrated that 
takes into account the main depolarization sources such as the spectrometer 
bandwidth, the surface thickness variation and the scattering. With this model it 
was possible to obtain the standard deviations of the variables that are used to 
model each of the depolarization sources, as well as the standar deviation of the 
birefringence measured value. 

Category 
Passive 
MEMS 

Type 
Application 
research 

Real MST application for 
food 

No 
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Publication 
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Authors M. Łoś, L. Biohm, E. Spillner, T. Grunwald, J. Albers, R. Hintsche, G. Węgrzyn 

Title Rapid detection of viruses using electrical biochips and anti-virion sera  

Web 
http://onlinelibrary.wiley.com/doi/10.1111/j.147
2-765X.2005.01706.x/full 

Project eBiosense 

Abstract 

Rapid detection and quantification of viruses is crucial in clinical practice, veterinary 
medicine, agriculture, basic research as well as in biotechnological factories. 
However, although various techniques were described and are currently used, the 
development of more rapid, more sensitive and quantitative methods seems to be 
still important. 

Here a method is described for rapid detection of viruses (using bacteriophages as 
model viruses), based on electrical biochip array technology with the use of 
antibodies against capsid proteins. 

Using the procedure developed in this work, we were able to detect 2 × 104 virions 
on the chip. The whole assay procedure takes ca. 50 min and the assay is 
quantitative. 

This procedure may be useful in various approaches, including detection of 
bacteriophage contamination in bioreactors and possibly detection of toxin gene-
bearing phages or other viruses in food samples. 

Conclusions 

The procedure of detection and quantification of viruses by means of electrical 
biochip technology, described in this report, is sensitive (c. 104– 105 virions on a chip 
can be detected, which corresponds to c. 107–108 viruses per 1 ml of the sample) 
and rapid (50 min). Therefore, we hope it may be useful in various aspects of 
virological studies, both basic and applied. 
In this report, we discussed in detail only possibilities of using the method in 
detection and quantification of bacteriophages (as these viruses were used as 
models here), but we assume that it should work also with other viruses. Thus, we 
speculate that the method may potentially be applied in clinical practice, veterinary 
medicine, agriculture, biotechnology as well as in basic research. Nevertheless, even 
considering only bacteriophages, we assume that this method might be employed 
particularly in detection of bacteriophages bearing genes coding for toxins that 
cause serious medical problems. In fact, many bacterial toxins, including those 
produced by Vibrio, enteropathogenic (Shiga toxin-producing) Escherichia coli, 
Corynebacterium and Clostridium botulinum, are encoded in genomes of 
bacteriophages (Brussow et al. 2004). It is worth noting that in our experiments we 
used bacteriophage λ as a model, and a large number of carriers of toxin genes 
belong to lambdoid bacteriophages (Herold et al. 2004). 

Category Biosensor Type 
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research 

Real MST application 
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NO 
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Publication 

 

Authors 
P. de Rossi, M. Reverberi, A. Ricelli, A. Fabbri, D. Caputo, G. de Cesare, R. Scipinotti, 
C. Fanelli 

Title Early detection of ochratoxigenic fungi in wine grapes and of ochratoxin A in wine 

Web 
http://www.springerlink.com/content/055j1
kw625422850/fulltext.pdf 

Project OTASENS 

Abstract 

The main objective of this work was to develop a protocol for the detection and 
quantification of ochratoxin A (OTA) to be used directly in food commodities, where 
sensitivity and robustness are critical factors. In this study, the contamination of 
wine grapes (var. Merlot) by OTA producer Aspergillus carbonarius was detected by 
PCR on asymptomatic grape berries. Four varieties of Vitis vinifera harvested 
directly from the field were used in the PCR based assay. In the experiments, A. 
carbonarius was used to develop the PCR method, and Aspergillus niger strain 7096 
and other species isolated from grapes were also used to test the specificity of the 
method presented below. The multiplex PCR reaction was tested on fungal DNA by 
amplifying two target genes in order to differentiate with an higher degree of 
effectiveness potentially ochratoxigenic black Aspergilli from other fungal 
contaminants. These PCR-based assays showed high sensitivity and effectiveness in 
detecting A. carbonarius from grape DNA. The same grape berries in which A. 
carbonarius DNA was revealed at an early timepoint showed the visible presence of 
black rot after appropriate incubation, confirming the results obtained by the 
molecular methods developed here. Furthermore, OTA detection on Merlot wine 
was performed with a novel device based on the use of an amorphous silica 
photosensor. This technique, using very simplified and rapid extraction procedures, 
allowed the detection and quantification of OTA from wine contaminated at 2 ppb. 
These methods allow rapid and early detection of the presence of the pathogen and 
of the toxin within a working day. 

Conclusions 

The molecular detection technique developed in this work represents a contribution 
to the early detection of fungalcontamination in important food matrices such as 
grape berries. Concerning OTA quantification, we have presented and characterized 
an alternative system to detect and quantify this compound based on the 
measurement of the photocurrentinduced in an a-Si:H p-i-n photodiode by the 
fluorescence of the mycotoxin excited by UV radiation at 254 nm. The 
photodetector response exhibits satisfactory linearity in the concentration range 
assayed. The performance of this system is comparable with that of commercial 
equipment, and is therefore a good candidate method for rapid and on-site OTA 
determination in food samples. The increased awareness of the potential risk to 
consumer health due to OTA exposure through wine consumption requires each 
country to carry out systematic measurements of OTA levels in wines offered for 
sale in the domestic market and for trade. 
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Title 
Food quality control by combining light propagation models with multiple vis/NIR 
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Web 

http://www.insidefood.eu/INSIDEFOOD
_WEB/UK/.%5CWord%5CNieuws_Public
ations%5CWP6_KUL_NIR%20News_Mar
ch%202011_Nghia.pdf 

Project INSIDEFOOD 

Abstract 

In the past decades, food quality has been a hot topic all over the world. The 
objective dimension of food quality can be well defined by the chemical and 
physical characteristics of the product, corresponding directly to its composition and 
microstructure. Examples of physical properties include sponginess of bread, 
crispness or crunchiness of crackers, firmness of fruit, tenderness of meat etc. Food 
processing can also affect the microstructure and composition. For example, 
structures or components can be added, changed or destroyed. Consumer demands 
for enhanced nutritional quality (composition), sensory quality (texture, internal 
defects) and safety (absence of foreign materials), are continuously driving the food 
industry to optimize their products and processes. Therefore, measuring these 
objective quality parameters might give more insight into their products and 
processes and consequently help ensure the quality of our food. 

Conclusions 

The final objective of our research is to develop innovative photonic sensors for 
accurate and non-destructive characterization and monitoring of biological tissues. 
To reach this goal, spatially resolved spectroscopic measurements are combined 
with light propagation models designed for biological tissues. In this study, this 
approach was successfully applied for the optical characterization of model foods. In 
the next step, optical properties obtained will be related to the actual composition 
and microstructure of the foods. 

Category Other  Type 
Application 
research 

Real MST application 
for food 
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Web 
http://www.mdpi.com/1424-
8220/11/5/4840 

Project 

Hybrid Electronic 
Tongue for the 
Characterization and 
Quantification of 
Grape Variety in Red 
Wines 

Abstract 

This work presents a multiparametric system capable of characterizing and 
classifying white wines according to the grape variety and geographical origin. 
Besides, it quantifies specific parameters of interest for quality control in wine. The 
system, known as a hybrid electronic tongue, consists of an array of electrochemical 
microsensors—six ISFET based sensors, a conductivity sensor, a redox potential 
sensor and two amperometric electrodes, a gold micro-electrode and a 
microelectrode for sensing electrochemical oxygen demand—and a minia-turized 
optofluidic system. The test sample set comprised eighteen Catalan monovarietal 
white wines from 4 different grape varieties, 2 Croatian monovarietal white wines 
and 7 bi- and trivarietal mixtures prepared from Catalan varieties. Different 
chemometric tools were used to characterize (i.e. PCA), classify (i.e., Soft 
Independent Modeling Class Analogy) and quantify (i.e., Partial-Least Squares) some 
para-meters of interest. The results demonstrate the usefulness of the multisensor 
system for analysis of wine. 

Conclusions 

This work demonstrates the feasibility of using the proposed hybrid electronic 
tongue to analyze monovarietal white wines and their bi- and trivarietal mixtures. 
The high complexity of the wine matrix makes particularly interesting the 
combination of electrochemical and optical variables in order to obtain the 
maximum sample information. Then, this obtained data is treated with powerful 
chemometric tool to extract useful chemical information.  
Qualitative results using PCA technique confirm that this system is capable of 
distinguishing the samples according to the grape origin and even to the 
geographical origin. Using the SIMCA classification technique, the ability of the 
system to differentiate between the monovarietal samples and their mixtures has 
been demonstrated with a probability of 75%. In addition, the application of the PLS 
technique to the collected data, permits one to quantify some chemical and optical 
parameters with relative errors smaller than 10% in general, obtaining especially 
good results for the prediction of VAD, pH, magnesium and tonality. Even though 
the electrochemical variables seem to be more significant for these analyses, the 
optical ones cannot be undervalued because they are essential for some 
applications, like the correct differentiation of the Catalan wine set and the 
quantification of optical parameters.  
In conclusion, good results are obtained both for discrimination and quantification 

http://www.mdpi.com/1424-8220/11/5/4840
http://www.mdpi.com/1424-8220/11/5/4840
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methodologies that confirm the viability of the multisensor system. Ongoing 
experiments are focused on processing a higher number of samples, from different 
varieties, vintage years and origin to improve the reliability of the system. 
Moreover, an important effort will be performed to analyze qualitatively bi- and 
trivarietal samples and even to quantify the proportion of each grape variety 
presents in the wine mixture. Besides the integration of sensors in the same 
substrate in order to obtain a compact system that could be applied to flow 
measurements will permit more automated and feasible analysis. 
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Chemical 
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for food 

YES 

Food Chain Beverages  
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Hybrid electronic tongue for the characterization and quantification of grape variety 
in red wines 
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http://www.sciencedirect.com/science/
article/pii/S0925400511001316 

Project 

Hybrid Electronic 
Tongue for the 
Characterization and 
Quantification of Grape 
Variety in Red Wines 

Abstract 

A multisensor system combined with multivariate analysis was applied to the 
characterization of redwines and to the quantification of the grapevariety 
percentage. The proposed system, known as hybridelectronictongue, consists of a 
colorimetric optofluidic system and an array of electrochemical sensors. Three 
monovarietal redwines were studied: Pinot Noir, Merlot and Cabernet Sauvignon. 
Homemade mixtures were elaborated from these wines according to a Simplex 
experimental design with 60 samples. The data obtained were treated using 
advanced chemometric tools like Principal Component Analysis (PCA) and Soft 
Independent Modeling Class Analogy (SIMCA) for the classification of the wine 
mixtures and Partial Least Squares (PLS) regression for the quantification of the 
grapevariety composition. The results have shown a good classification of the 
grapevarieties and the identification of the mixtures with Pinot Noir up to 75%. 
Besides, using the PLS regression, the system has demonstrated a high potential for 
quantifying the percentage of each grapevariety. 

Conclusions 

The results obtained in this study show the potential of the hybridelectronictongue 
to characterize and quantify the different grapevarieties in redwines. The inclusion 
in the model of optical variables from an integrated system, together with 
electrochemical ones, allows us to discriminate among the samples not only by the 
chemical composition but also by the color. The three grapevarieties studied are the 
best known worldwide for their origin and the wine made with them, especially 
Cabernet Sauvignon and Merlot (both from Bordeaux). 
The characterization results show that the system is capable of distinguishing the 
wine mixtures according to the major component using the PCA technique. Besides, 
the power of separation of the optical variables makes it possible to discriminate 
the mixtures even according to the percentage of Pinot Noir. Other classification 
technique used in this study has been SIMCA analysis, which is able to quantify and 
objectify the formation of groups of samples. Therefore, the obtained SIMCA 
models confirm the good separation of the 100% Merlot samples and specially, the 
100% Pinot Noir samples from the binary and ternary samples, with a probability of 
90%. 
The quantification of the grapevariety with this ET provides an uncertainty between 
5.6 and 11.9%, which is lower than the required for mono-, bi- and trivarietal 
differentiation, which is 15%. This accuracy is at least better than the only described 
in Ref. [21] between 11 and 32%. Moreover, good predictions for the three 
determinations, with highly significant correlations in the test set of samples, are 
obtained. 

http://www.sciencedirect.com/science/article/pii/S0925400511001316
http://www.sciencedirect.com/science/article/pii/S0925400511001316
http://www.sciencedirect.com/science/article/pii/S0925400511001316#bib0105
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In comparison with the related works presented in the Introduction section [21], 
[22], [23] and [24], this work presents a most extended study, not only for the 
different detector modalities (potentiometric, conductimetric, amperometric and 
colorimetric), but also for the representative mixture design of the wine blends and 
the number of different chemometric techniques for obtaining the characterization 
and quantification models. Besides, this is the first time in which a prediction curve 
with seven levels of percentage of grapevariety is reported. It is also important to 
mention that, unlike the classical techniques, the optofluidic system and the 
electrochemical microsensors can be integrated in the same platform thus providing 
portable and rapid equipment for in-field measurements. 
In conclusion, the good results obtained suggested that the proposed 
hybridelectronictongue could be used by the wine industry for the characterization 
and quantification of redwinevarieties or their mixtures. Further experiments will be 
addressed to improve its reliability by extending the models to commercial samples 
and other winevarieties. 
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Title 
Hybrid electronic tongue based on optical and electrochemical microsensors for 
quality control of wine  

Web 
http://pubs.rsc.org/en/content/articlep
df/2010/an/c0an00004c 

Project 

Hybrid Electronic 
Tongue for the 
Characterization and 
Quantification of Grape 
Variety in Red Wines 

Abstract 

A multiparametric system able to classify red and white wines according to the 
grape varieties and for analysing some specific parameters is presented. The 
system, known as hybrid electronic tongue, consists of an array of electrochemical 
microsensors and a colorimetric optofluidic system. The array of electrochemical 
sensors is composed of six ISFETs based sensors, a conductivity sensor, a redox 
potential sensor and two amperometric electrodes, an Au microelectrode and a 
microelectrode for sensing electrochemical oxygen demand. The optofluidic system 
is entirely fabricated in polymer technology and comprises a hollow structure, air 
mirrors, microlenses and self-alignment structures. The data obtained from these 
sensors has been treated with multivariate advanced tools; Principal Component 
Analysis (PCA), for the patterning recognition and classification of wine samples, and 
Partial-Least Squares (PLS) regression, for quantification of several chemical and 
optical parameters of interest in wine quality. The results have demonstrated the 
utility of this system for distinguishing the samples according to the grape variety 
and year vintage and for quantifying several sample parameters of interest in wine 
quality control. 

Conclusions 

This work demonstrates the feasibility of the proposed hybrid electronic tongue to 
analyze both white and red wine. The inclusion in the model of optical variables 
provided by the optofluidic system, together with electrochemical ones, supposes 
an improvement that allows us to characterize and discriminate among the samples 
not only according to the chemical composition but also to the color. The qualitative 
results confirm that this system is capable of distinguishing the samples according to 
the grape origin and even to the year vintage. In addition, the application of the PLS 
technique to the collected data, permits to quantify some chemical and optical 
parameters for both white and red wines, although the number of samples used is 
reduced. The relative errors obtained are smaller than 10%. 
In conclusion, the good results obtained both for discrimination and quantification 
methodologies confirm the viability of the multisensory system. Besides, the 
optofluidic system and the electrochemical microsensors can be integrated in the 
same platform thus providing portable, rapid and feasible equipment for in-field 
measurements. This advance and the analysis of more sample sets will be further 
addressed. 
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Title Smart RFID Label for monitoring the preservation conditions of food 

Web 
http://ieeexplore.ieee.org/stamp/stam
p.jsp?tp=&arnumber=5117967 

Project 

Innovative Integrated 
Microelectronic 
Systems and 
Management Systems 
to Track Food Products 

Abstract 

This paper presents an integrated smart label for tracing food information and 
monitoring its preservation conditions. The system includes humidity, temperature, 
and light intensity sensors with the respective interface circuits, an A/D converter, 
and a 13.56-MHz RFID transponder for transmitting and receiving data, as well as 
for gathering from an external reader the energy for recharging the on-board 
microbattery and powering the transmitter. The proposed systems, designed in a 
0.18-µm CMOS technology, achieves in simulation the required performance, in 
terms of functionality, accuracy, and power consumption. 

Conclusions 

The proposed smart RFID label has been designed using a 0.18-µm CMOS 
technology. The different blocks, as well as their interactions, have been simulated 
at transistor-level. All of the blocks achieve the required specifications, both in 
terms of performance and power consumption, demonstrating the feasibility of a 
smart RFID label for monitoring the preservation conditions of food. 
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Authors Birlouez-Aragon I, Morales F, Fogliano V, Pain JP. 

Title 
The health and technological implications of a better control of neoformed 
contaminants by the food industry. 

Web Pathol Biol (Paris). 2010 Jun;58(3):232 Project - 

Abstract 

The recent discovery of the presence of variable amounts of the carcinogenic 
compound acrylamide in a wide range of severely heat-treated food products, such as 
fried potatoes, biscuits, bread and coffee or malt, as a result of the heat process, has 
induced an important research in the area of the Maillard reaction in food. The 
interaction between a specific food composition and the heat process applied results 
in the development of complex oxidation and glycation reactions, which give rise to a 
mixture of flavoured compounds and possible neoformed contaminants (NFC). 
Recommendations by the European Commission aim at monitoring the content of 
major NFC, such as acrylamide and furan, in a list of food products commercialized in 
Europe. On the other hand, the Commission for European Normalization (CEN) has 
created recently a new workgroup (WG13) responsible for normalization of analytical 
method for NFC assessment. The European collective research ICARE was carried out 
to identify the possible health consequences of the ingestion of heat-treated 
products, characterize the reaction kinetics leading to NFC and evaluate some 
mitigation procedures proposed by the CIAA toolbox, and finally develop a simple, 
rapid and non destructive control method based on fluorescence acquisition on the 
crushed food products and chemometric analysis of the spectral information. This 
paper summarizes the objectives and essential results obtained in the scope of the 
project, highlighting the need for evaluating the distribution of NFC in food products 
commercialized in Europe, as well as the impact of the food formula/recipe and 
process on Maillard derived NFC food levels.  

Conclusions 

The potential of the Fluoralys sensor regarding its ability to control food 
contamination with NFC is presented. A decrease in NFC concentration of heat 
processed food should allow significantly limiting the exposure of populations to NFC 
and consequently the potential related health risk. 
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Title 
Development of an electrochemical biosensor for the detection of aflatoxin M1 in 
milk. 

Web Sensors (Basel). 2010;10(10):9439-48. Project - 

Abstract 

We have developed an electrochemical immunosensor for the detection of ultratrace 
amounts of aflatoxin M(1) (AFM(1)) in food products. The sensor was based on a 
competitive immunoassay using horseradish peroxidase (HRP) as a tag. Magnetic 
nanoparticles coated with antibody (anti-AFM(1)) were used to separate the bound 
and unbound fractions. The samples containing AFM(1) were incubated with a fixed 
amount of antibody and tracer [AFM(1) linked to HRP (conjugate)] until the system 
reached equilibrium. Competition occurs between the antigen (AFM(1)) and the 
conjugate for the antibody. Then, the mixture was deposited on the surface of 
screen-printed carbon electrodes, and the mediator [5-methylphenazinium methyl 
sulphate (MPMS)] was added. The enzymatic response was measured 
amperometrically. A standard range (0, 0.005, 0.01, 0.025, 0.05, 0.1, 0.25, 0.3, 0.4 and 
0.5 ppb) of AFM(1)-contaminated milk from the ELISA kit was used to obtain a 
standard curve for AFM(1). To test the detection sensitivity of our sensor, samples of 
commercial milk were supplemented at 0.01, 0.025, 0.05 or 0.1 ppb with AFM(1).  

Conclusions 
The immunosensor has a low detection limit (0.01 ppb), which is under the 
recommended level of AFM(1) [0.05 μg L-1 (ppb)], and has good reproducibility. 
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Title Non-destructive optical monitoring of grape maturation by proximal sensing. 

Web Sensors (Basel). 2010;10(11):10040-68 Project - 

Abstract 

A new, commercial, fluorescence-based optical sensor for plant constituent 
assessment was recently introduced. This sensor, called the Multiplex(®) (FORCE-A, 
Orsay, France), was used to monitor grape maturation by specifically monitoring 
anthocyanin accumulation. We derived the empirical anthocyanin content calibration 
curves for Champagne red grape cultivars, and we also propose a general model for 
the influence of the proportion of red berries, skin anthocyanin content and berry 
size on Multiplex(®) indices. The Multiplex(®) was used on both berry samples in the 
laboratory and on intact clusters in the vineyard. We found that the inverted and log-
transformed far-red fluorescence signal called the FERARI index, although sensitive to 
sample size and distance, is potentially the most widely applicable.  

Conclusions 

 The more robust indices, based on chlorophyll fluorescence excitation ratios, 
showed three ranges of dependence on anthocyanin content. We found that up 
to 0.16 mg cm(-2), equivalent to approximately 0.6 mg g(-1), all indices increase 
with accumulation of skin anthocyanin content.  

 Excitation ratio-based indices decrease with anthocyanin accumulation beyond 
0.27 mg cm(-2). We showed that the Multiplex(®) can be advantageously used in 
vineyards on intact clusters for the non-destructive assessment of anthocyanin 
content of vine blocks and can now be tested on other fruits and vegetables 
based on the same model. 

Category 
Optical sensor 
Fluorescence 

Type Applied research 
Real MST application 
for food 

Yes 

Food Chain grape fruit – maturation 
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Participant 
Institutions 

IEMN, UMR CNRS 8520, DOAE, Université de 
Valenciennes, 59313 Valenciennes Cedex 09, 
France. gnassar@univ-valenciennes.fr  

Countries France 

Year of 
Publication 

2006 

Authors 
Nassar G, Sabra MN, Lefebvre F, Toubal M, Nongaillard B, Noel Y. 
 

Title 
Design of low-frequency ultrasonic sensors for the analysis of the draining stage of 
cheese production. 

Web Ultrasonics. 2006 Dec 22;44 Suppl 1:e1045-50.  Project - 

Abstract 

This work presents a new ultrasonic system with a transmission mode in the 100-200 
kHz frequency range. The system, composed of ultrasonic point sources, is used to 
monitor the mechanical properties of cheese during the early phases of production. 
First, our specialized sensor system is presented, and then the results obtained with 
the system model are compared to the results of actual experiments using the system 
to monitor the evolution of the medium during draining.  

Conclusions 

The results of a rheological compliance test and shock pulse ultrasonic amplitude 
measurements agree and correspond quite accurately to the mechanical properties 
of the evolving physical state of the medium.  
This method could be used in the future to study the effect on the final cheese quality 
of the process parameters that interfere with cheese grain consolidation during the 
draining process. 

Category 
Ultrasonic 
sensor 

Type Applied research 
Real MST application 
for food 

Yes 

Food Chain Dairy sector - cheese 
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Participant 
Institutions 

INRA UR83 Recherches Avicoles, Institut 
National de la Recherche Agronomique, 
Nouzilly, France. 

Countries France 

Year of 
Publication 

2011 

Authors Sibut V, Hennequet-Antier C, Le Bihan-Duval E, Marthey S, Duclos MJ, Berri C. 

Title 
Identification of differentially expressed genes in chickens differing in muscle 
glycogen content and meat quality. 

Web BMC Genomics. 2011 Feb 16;12:112. Project - 

Abstract 

The processing ability of poultry meat is highly related to its ultimate pH, the latter 
being mainly determined by the amount of glycogen in the muscle at death. The 
genetic determinism of glycogen and related meat quality traits has been established 
in the chicken but the molecular mechanisms involved in variations in these traits 
remain to be fully described. In this study, Chicken Genome Arrays (20 K) were used 
to compare muscle gene expression profiles of chickens from Fat (F) and Lean (L) lines 
that exhibited high and low muscle glycogen content, respectively, and of individuals 
exhibiting extremely high (G+) or low (G-) muscle glycogen content originating from 
the F2 cross between the Fat and Lean lines. Real-time RT-PCR was subsequently 
performed to validate the differential expression of genes either selected from the 
microarray analysis or whose function in regulating glycogen metabolism was well 
known. 

Conclusions 

This study is the first stage in the understanding of molecular mechanisms underlying 
variations in poultry meat quality. Large scale analyses are now required to validate 
the role of the genes identified and ultimately to find molecular markers that can be 
used for selection or to optimize rearing practices. 

Category Real Time PCR Type 
Fundamental 
research 

Real MST application 
for food 

Yes 

Food Chain Meat – poultry – Genetic determination of glycogen 
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Participant 
Institutions 

UR370 QuaPA, Laboratoire Typicité 
Aromatique et Authentification, Institut 
National de la Recherche Agronomique, F-
63122 Saint-Genès-Champanelle, France. 

Countries France 

Year of 
Publication 

2008 

Authors Ratel J, Berge P, Berdague JL, Cardinal M, Engel E. 

Title 
Mass spectrometry based sensor strategies for the authentication of oysters 
according to geographical origin. 

Web J Agric Food Chem. 2008 Jan 23;56(2):321-7.  Project - 

Abstract 

This study was undertaken to investigate the relevance of using the pyrolysis-MS (Py-
MS) technique to discriminate the production area of oysters harvested over two 
years and to assess from the data of the second year of harvest the potential of an 
alternative MS-based technique, the solid phase microextraction-MS (SPME-MS), to 
perform this discrimination. Oysters were harvested in various areas of France, and 
models of discrimination according to harvest season were built from Py-MS 
fingerprints and from virtual SPME-MS fingerprints obtained by summing the mass 
spectra generated by the SPME-GC-MS system. The treatment of the Py-MS data by a 
21-12-3 artificial neural networks led to a correct classification of only 89.2% of the 
oyster samples according to shoreline. The misclassifications thus did not allow use of 
the Py-MS technique as a relevant tool for authentication of oyster origin. The 
assessment of the potential of the virtual SPME-MS fingerprints to discriminate the 
production area of oysters was undertaken on a part of the sample set. The virtual 
SPME-MS data were pretreated according to two methods, filtering of raw data (FRD) 
and comprehensive combinatory standard correction (CCSC), a recently developed 
chemometric method used for the correction of instrumental signal drifts in MS 
systems.  

Conclusions 

The results obtained with the virtual SPME-MS fingerprints are promising because 
this technique, when the data were pretreated by the CCSC method, led to a 
successful discrimination of the oyster samples not only according to shoreline but 
also according to production region.  
This study confirms that an efficient correction method (CCSC) of instrumental drifts 
can considerably increase the discriminative information contained in the volatile 
fraction of food products. 

Category 
Solid Phase 
Micro Extraction 

Type Applied research 
Real MST application 
for food 

Yes 

Food Chain Fish – sea food – Oysters  
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Participant 
Institutions 

Université de Valenciennes 
Countries France 

Year of 
Publication 

2004 

Authors Gharbi T., Valles Villareal N., Bendoula R., Pagani S., Lakard S., Wacogne B., Herlem G. 

Title Microsystèmes et nanométrologie optique pour l'agroalimentaire 

Web http://hal.archives-ouvertes.fr/hal-00093607/ Project - 

Abstract Innover dans les industries agroalimentaires, France (2004)  

Conclusions Optical MST technologies reviewed for metrology application in the food sector 

Category Optical sensors Type Review 
Real MST application 
for food 

Yes 

Food Chain overall 

 
  

http://hal.archives-ouvertes.fr/hal-00093607/
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7 Bibliometric Study of Scientific Papers Related to MST for Food 
Applications 

 
Publication review 
 

 Methodology 

The study covers publication on smart systems and microsystems during the time period 
2003-2012. Only trends are given for year 2012 since the database was not complete at the 
time of the study. Databases are searched through using SCOPUS.  
 

o Query 1 : journal titles « food » + keywords « microystems » 
o Query 2 : journal titles « microsystems » + keywords « foods » 
o Query 3 : very specific keywords  

A manual refining was used to sort out only the relevant papers. The final noise is much less 
than 10 %. The final number of items is 3013 papers covering a time period between 2003 
and 2012 (the year 2012 was half documented at the time the study has been done). 
 

 Main trends 

o The slow increase of publication covering the crossed topic, unlike independant 
research on “microsystems” and “food sector” shows the weak interaction 
between the 2 sectors. The worldwide yearly publication level has reached 455 
articles in 2011 (the 2012 level was not known at the time the study has been 
done). 

o United States and China are the 2 major countries, followed by 5 European 
countries (Italy, Spain, Germany, United Kingdom and France). Europe is the 
leading continent with 45% of the publications. 

o The main players are academics among them the 2 leaders are the Spanish CSIC 
and the University of Hangzhou in China. 

o In Europe, Spain and Italy are very active both reaching a publication level close to 
300. Projects are openly disclosed and lead to publications mainly on unprocessed 
products (fruits and vegetables). The Spanish CSIC contributes for 97 papers and 
the Italian CNR for 70 papers.  

o In France, there are several institutes who collaborate on the subject (CNRS, INRA, 
CEA, etc... and projects are quite difficult to identify and are spread among all type 
of food products including meat, dairy, beverages, fish, cereals, processed food,... 

o in The Netherlands, research is mainly concentrated in Wageningen University  
o No significant trends can be seen from dedicated segmentation through type of 

food products nor technologies. The most important type of products is Fruits and 
Vegetables . E-nose is the most used technique to analyze Quality of Fruits and 
Vegetables.  
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 Illustration of collaborative work within the research network of the project partners 
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Remark: Fraunhofer as applied research organization is – due to industry projects and their secrecy 

agreements – only able to publish mainly from public funded prjects, which are in general only one third of the 
total research revenue 
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IP landscape 
 

 Methodology 

The study covers patents on microsystems not necessarily focused on food but at least citing 
food application during the time period 2000-2012. Only trends are given for years 2011 and 
2012 since the databases were not complete at the time of the study. Database is ORBIT. 
 

o Approach 1 - Patent classification: CIB codes + ECLA codes  : Codes were not 
specific enough to find relevant patents  

o Approach 2 - Keywords issued from publication study – specific/general 
microsystems and specific/general Food : 1872 patents were manually refined to 
1598 relevant ones 

o Approach 3 - Food sector major players (Mars, Coca-cola,...) : no relevant patents 
could be added 

The study does not comprehensively cover patents specifying food and large systems 
involving elements (IR source, spectrometer...) potentially miniaturizable. For instance, a 
French spin-off from CNRS, Spectralys who attend some of our meetings, does not appear in 
this study. Microsystems patents not specifying food related keywords in their full text were 
not included. For instance, Alpha MOS has only 3 patents citing food application but more 
than 20 publications on the subject (they advertise themselves through publications).  
 

 Main trends 

As shown in the publication analysis, we notice the lack of interaction between the food 
sector and the high-tech industry. 75% of the patents are not specifically food dedicated and 
only mention « food » as one of the potential applications.  
 

o The yearly growth (mean value is 175 patents per year) is slower than for 
publications confirming the lack of innovation in this crossed area.  

o US is the leading priority country although comparable to Asia when country of 
extension is concerned. Europe is less active than in publications (only 22% against 
45%)  

o Usually, the academic/industrial distribution is 20/80. Here, the strong academic 
againt industry activity ratio of 37% confirms that the crossed-domain is still at the 
R&D stage . 

o The main industrial players Philips, Samsung, Honeywell have patents on 
microsensors dedicated to broad applications (health, environment, food....). No 
major player of the food sector appears in the top ranking. They patent mostly on 
composition, processes, dispensing machine,... They may sometimes cite 
commercial electronic systems (macro or micro) but they don’t patent on 
microsystems dedicated to their sector.  

o The main industrial player, Philips had a stronger activity in 2006-2007 but has not 
patented much these last years. Becton Dickinson and Honeweyll did not patent 
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recently. A sparse activity is seen for Siemens and CEA . The new players are Asian 
academics . 

o No significant trends can be seen from dedicated segmentation through type of 
food products nor technologies. The most patented type of food is processed 
food. Electrical techniques are the most cited techniques to analyze food safety.  
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8 Report of the Interviews and Questionnaires  

 
During the desk research, all the contacts found within the project webpages were asked to 
fill a questionnaire prepared by the FMS project team.  The objective of this questionnaire 
was to have a more detailed view from the researchers on the current activities and the 
future planned actions.  
 
Additionally, some interviews were done with key players identified during the desk 
research.  The objective of the interviews was the same than of the questionnaires but an 
additional objective was to establish a contact with possible partners for future projects.   
  
At the moment of this draft of the Deliverable 2.1, we have received six answers to the 
questionnaire and two interviews were done. More questionaires and interviews will follow. 
In the following charts, a summary of the answers to the questionnaires is presented. These 
tables are just a schematic representation of the answers obtained until the moment.  In 
order to avoid misunderstandings it is strong recommended that a detailed review of the 
filled questionnaires should be done when necessary. 
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1 Expertise Biosensors Printed 
Electronics 

Chemical 
Sensors 

Passive 
MEMS 

Microfluidics Active 
MEMS 

Optical 
Sensors 

Physical 
Sensors 

Micro-
fabrication 

Other 

U Milano          x 

INL          x 

U Johanes Kepler     x   x   

HSG-IMIT     x      

Fraunhofer ISIT x    x    x x 

Inst. of Advanced 
Chemistry  

x         x 

2 Network and exchange 
of information 

Trade Fair Conference
s 

Internet Workshops Courses Asso-
ciations 

    

U Milano  x         

INL  x         

U Johanes Kepler x x x        

HSG-IMIT x x x        

Fraunhofer ISIT x x         

 Inst. of Advanced 
Chemistry  

x x x  x x     

3 Application of MST and 
Food 

Meat Fish Dairy Beverages Fruits and 
Vegetables 

     

U Milano   x        

INL  x         

U Johanes Kepler   x x       

HSG-IMIT x x x x x      

Fraunhofer ISIT x  x x       

Inst. of Advanced 
Chemistry  

  x  x      
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4 Linkage of MST and 
Food for future 
projects 

  
  
  

U Milano Real time PCR / Quantitative molecular detection of pathogens 

INL Portable platforms for sensing food quality and safety parameters 

U Johanes Kepler Physical fluid sensors for quality controls and fermentation control in fluid products 

HSG-IMIT Lab on a chip for: in line and at line controls, bacterial/antibiotics detection, nutrigenomics 

Fraunhofer ISIT Biosensors / small analytical microsystems for quality control, toxin analysis, analysis of bacterial or pharmaceutical 
contamination 

Inst. of Advanced 
Chemistry  

Detection of contaminants and residues.  Lab on chips for quality control.  Microbiological sensors, detection of bacteria and 
viruses 

5 Important 
requirements of the 
MST 

Reliability Cost Reusability Biodegradability Robust Automation
/ 
Easy to use 

Speed Biocompatibility Portability 

U Milano       x   

INL x    x x    

U Johanes Kepler x       x  

HSG-IMIT x x   x x   x 

Fraunhofer ISIT x x   x x    

Inst. of Advanced 
Chemistry  

x    x x x   

6 Obstacles for the MST 
application 

High Costs Lack of Reliability Lack of 
Standardization 

Lack of Acceptance Difficulty of 
Usage 

Legislation 

U Milano x x     

INL  x x    

U Johanes Kepler x      

HSG-IMIT   x  x  

Fraunhofer ISIT x    x  



 

 
 

139 

Inst. of Advanced 
Chemistry  

x x    x 

7 Promising MST 
applications for the 
next 10 years 

 

U Milano Molecular biology methods 

INL magneto resistive sensors 

lateral flow tests for multitoxins detection 

U Johanes Kepler Physical fluid sensors  

HSG-IMIT Analysis at the point of need in line or at line 

Fraunhofer ISIT Sensors, biosensors and analytical microsystems 

Inst. of Advanced 
Chemistry  

Screening of pesticides, antibiotics. Process control.  Detection of allergens.  Detection of falsification 

8 
Support needed to 
implement the MST 

Funding for 
industry 

Lobbying Diffusion Market 
orientation 

Networking Funding 
for 
Research 

    

U Milano x          

INL  x   x      

U Johanes Kepler     x      

HSG-IMIT   x  x      

Fraunhofer ISIT     x x     

Inst. of Advanced 
Chemistry  

 x   x      

9 Future collaboration/ 
research projects 

          

U Milano Molecular biology for food borne pathogen detection 

INL Detection methods of toxins in freshwater and marine environments 

U Johanes Kepler Physical sensors, infrared absorption sensors, microfluidic components and systems 

HSG-IMIT Microfluidics applications 
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Fraunhofer ISIT Biosensors / small analytical microsystems for quality control, toxin analysis, analysis of bacterial or pharmaceutical 
contamination 

Inst. of Advanced 
Chemistry  

Molecular diagnostics.  Selective antibodies.  Hybrid biomaterials 

10 
Initiatives and Events 

Information 
Campaign 

Training 
days 

Information 
days for the 
industry 

Expert 
Workshop 

      

U Milano x   x       

INL x x  x       

U Johanes Kepler x   x       

HSG-IMIT x x x x       

Fraunhofer ISIT   x x       

Inst. of Advanced 
Chemistry  

x x x x       
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In the following charts a summary of the interviews is presented.  These tables are a schematic representation of the answers obtained until the 
moment.   
 
 
1 Expertise Biosensors Printed 

Electronics 
Chemical 
Sensors 

Passive 
MEMS 

Microfluidics Active 
MEMS 

Optical 
Sensors 

Physical 
Sensors 

Microfabrication Other 

SINTEF     x x x x   

VTT  x   x     x 

Foundation Bruno 
Kessler 

x  x  x    x x 

CSEM x  x    x    

IMEC      x   x  

2 Network and 
exchange of 
information 

Trade Fair Conferences Internet Workshops Platforms Educa-
tion 

    

SINTEF           

VTT           

Foundation Bruno 
Kessler 

 x  x       

CSEM x x x        

IMEC   x  x x     

3 Application of MST 
and Food 

Meat Fish Dairy Beverages Fruits and 
Vegetables 

     

SINTEF x x         

VTT Important for the food industry in general      

Foundation Bruno 
Kessler 

x x x x x      

CSEM x  x x x      

IMEC x x   x      
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4 Linkage of MST 
and Food for 
future projects 

 

SINTEF Reduction of wastes and more efficient systems 

VTT Environment analysis with micro and nano technology sensors 

Assuring quality in the food industry 

Foundation Bruno 
Kessler 

RFID integrated with sensing capabilities 

Smart packaging 

Portable readers of smart barcodes with sensing capabilities 

Pervasive MST for distributed monitoring of chemical parameters 

CSEM biosensors for toxin detection 

gas sensors integrated in packages 

wireless sensor network  

IMEC Hyperspectral cameras 

Optical fiber biosensors 

Millimeter wave sensors 

5 Context MST & 
Food should be 
addressed in 
future projects 

Pervasive 
MST for 
distributed 
monitoring 
of chemical 
parameters 

Transport Storage Supermarket Consumer Agriculture Food 
safety 

Packaging Food 
Processing 

SINTEF x  x   x    

VTT x  x  x  x x  

Foundation Bruno 
Kessler 

 x x x x    X 

CSEM  x X x x    x 

IMEC  x x x x x   x 
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6 Important 
requirements of 
the MST 

Reliability Cost Reusability Bio-
degradability 

Robust Automation 
/ Easy-to-use 

Speed Biocompatibility Portability 

SINTEF  x     x   

VTT  x        

Foundation Bruno 
Kessler 

x x x x      

CSEM  x   x x    

IMEC x x    x x  x 

7 Benefits for the 
consumer 

Quality Traceability Product 
composition 

      

SINTEF          

VTT          

Foundation Bruno 
Kessler 

x x x       

CSEM x         

IMEC x  x       

8 Benefits for the EU 
regulations 

Standardiza
tion 

Assessment Safety and 
Security 

Enforcement 
of regulations 

     

SINTEF          

VTT          

Foundation Bruno 
Kessler 

x x x       

CSEM   x       

IMEC    x      

9 Obstacles for the 
MST application 

High costs Lack of 
reliability 

Lack of 
standard-
ization 

Lack of 
acceptance 

Difficulty 
of usage 

    

SINTEF    x x     
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VTT x         

Foundation Bruno 
Kessler 

x x x x      

CSEM x x   x     

IMEC x  x x      

10 Promising MST 
applications for 
the next 10 years 

  
  
 
  

SINTEF Illumination systems for detecting different patterns 

VTT   

Foundation Bruno 
Kessler 

Portable systems and devices for tracing quality and status of the products in retailers 

MST solutions for smart packages 

CSEM Sensors for: packaging, milking machines, water security, networks in agriculture 

IMEC Non-invasive measurement technology to assess parameters of food products 

11 Support needed to 
implement the 
MST 

Funding for 
industry 

Lobbying Diffusion Market 
orientation 

Networking           

SINTEF                     

VTT                     

Foundation Bruno 
Kessler 

   x x      

CSEM x x x        

IMEC  x x  x      

12 Future 
collaboration/ 
research projects 

  
  
  
  

SINTEF    
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VTT   
  

Foundation Bruno 
Kessler 

Flexible sensors, smart tags (RFID), MST for microsensors 

CSEM Optical/electrochemical detection, microfluidics, wireless networks 

IMEC Microelectronics, microsystems, optics, high frequency systems 

13 Initiatives and 
Events 

Information 
Campaign 

Training 
days 

Information 
days for the 
industry 

Expert 
Workshop 

  
  
  

SINTEF            

VTT            

Foundation Bruno 
Kessler 

x x x x  

CSEM   x x  

IMEC x x x x  
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9 Relevant Actors in the MST Topic at European Level 

 
The results about the European enterprises and research institutions that work in 
micro/nano electronics for food applications or close related areas (e.g. health 
applications) are presented in the following tables.   
Information about the main technology used by these institutions as well as main 
products and application for the food industry is presented when was available in 
the official webpages. 
There are some institutions that do not have real applications for the food industry 
but they present good experience and previous work in sensing devices from 
micro/nano electronics. The list is subdivided into companies and research institutes. 
 
Companies 
 

Enterprise DiagnoSwiss Country Switzerland 

Website http://www.diagnoswiss.com Contact info@diagnoswiss.com 

Main 
Products 

ImmuDrop 
ImmuDrop™ is a drop-size immunoassay device for running bead-based 
ELISA with standard immunology reagents. The instrument works with 
ImmuDrop™ Chip harboring 16 biosensors for parallel tests, typically: 6 
standards and 10 samples. The desktop-sized ImmuDrop™ is designed for 
minimal manual operation to generate immediate detection with 
instantaneous display of the results thanks to easy-to-use ImmuDrop™ 
Software. Given immunoassays are processed by series, with tests 
performed in record times, and with the flexibility for running most of the 
available ELISA or affinity assays. 

Main 
Technology 
used 

ELISA technique 

Food 
applications 

Food quality control at laboratory level 

Food Chain Meat 

 
 

Enterprise BST Biosensor technology Country Germany 

Website http://www.bst-biosensor.de Contact info@bst-biosensor.de  

Main Products 

Glucose and lactate biosensor based analyzers 
Basic thick film sensors 
The standard dimensions of BST sensors are 25.4 mm length x 7 mm 
width x 0.635 mm thickness. The standard substrate is aluminium oxide 
ceramic. Adaptation of both dimension and substrate material is possible 
upon customer request 
Modular flow-cells for general application 
The modular flow-cell is designed for thick-film sensors based on 2- or 3-

http://www.diagnoswiss.com/
http://www.bst-biosensor.de/
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electrode structures. The UNF ¼”-28 fluid connector provides a perfect 
interface to other components for fluid handling like pumps and valves. 
The modular concept allows combining up to 4 single cells in series. 

Main 
Technology 
used 

Multi-Way Biosensor Technology 

Food 
applications 

Not decribed on the webpage 

 
 

Enterprise Silicon Biosystems Country Italy 

Website 
http://www.siliconbiosystems.c
om 

Contact 
info@siliconbiosystems.co
m 

Main Products 

DEPArray™  
It is a cell microarray implementing Silicon Biosystems’ patented 
technology for individual cell manipulation and detection. 
The base of DEPArray™ is a microelectronic active silicon substrate 
embedding control circuitry for addressing each individual 
dielectrophoretic (DEP) cage. The unprecedented flexibility and selectivity 
afforded by this device represent a breakthrough in biological research 
and analysis. 

Main 
Technology 
used 

Silicon Biosystems’ core technology is based on the ability of an electric 
field to exert forces on neutral but olarizable particles, such as cells, 
suspended in a liquid. According to this particular electrokinetic principle, 
which is called dielectrophoresis (DEP), a neutral particle, when subject to 
non-uniform electric fields, experiences a net force directed towards 
locations with increasing (positive dielectrophoresis –pDEP) or decreasing 
(negative dielectrophoresis –nDEP) field intensities. More specifically, a 
particle can be subject to pDEP or nDEP according to the (frequency-
dependent) electrical properties of the particle and its suspending 
medium, the particle dimension and the gradient of the electric field. In 
our approach, the electric field is generated by a silicon chip directly 
interfaced to a microchamber containing living or non-living particles in 
liquid suspension. The microchamber is confined between the chip 
surface and a conductive transparent lid spaced tens of microns apart. 
The chip surface implements a two dimensional array of microlocations, 
each consisting of a surface electrode, embedded sensors and logic. The 
electrodes induce suitable closed nDEP cages in the spatial region above 
selected microsites, within which single particles may be trapped and 
levitated individually. 

Food 
applications 

Detection of microorganism 

Food Chain General application 

 
 
 
 
 

http://www/
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Enterprise Eppendorf Array Technologies Country Germany 

Website http://www.eppendorf.com Contact 
+32 (0)81 72 56 13 
kunze.p@eppendorf.de 
Dr. Peter Kunze 

Main Products 

DualChip GMO Kit 
The DualChip GMO microarray kit is a multiplex screening tool for EU-
authorized and non-authorized GMOs successfully validated in 
collaboration with the Joint Research Centre (JRC) of the European Union.  
The simultaneous detection of multiple GMO-specific elements, plant-
species markers and control elements offers a time-sensitive and robust 
solution for GMO screening in food, feed and seeds. Optimized 
components assure best results and the incorporated software tool 
provides concise result reports with a few simple clicks. 

Main 
Technology 
used 

Microarray technology 

Food 
applications 

DualChip GMO, is a device intended for detecting GMO organisms in food 
and feed.  The device is able to recognize altered DNA sequences in 
foodstuff and eventually could be utilized in the complete food chain, from 
raw materials to end products. 

Food Chain Meat/fruit and vegetables/dairy products 

 
 

Enterprise 
BioMérieux 
Industry 

Country France 

Website 
http://www.biome
rieux-industry.com 

Contact 

http://www.biomerieux-
industry.com/servlet/srt/bio/industry
-
microbiology/dynPage?node=industr
y_contact 

Main 
Products 

 Accuprobe 

 Vidas Immunoassay 

 Vidas Next Day 

 VidasUP 

Main 
Technology 
used 

Antibodies for detecting pathogens based in immunoarray biochips 

Food 
applications 

Qualty control and detection of pathogens in meat, dairy productos, 
beverages. 

Food Chain Meat/dairy products/beverages 

 
 
 
 
 
 

mailto:kunze.p@eppendorf.de
http://www/
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Enterprise Technobiochip Country Italy 

Website www.technobiochip.com Contact Via webpage 

Main 
Products 

uLibra 

 Picobalance 

 Electronicnose 

Main 
Technology  

Electronic Nose Tecnology 
Immuno-Sensors 
DNA Sensors 

Food 
applications 

Biosensors and chemical sensors for food industry 

Food Chain General application 

 
 

Enterprise BVT Technologies Country Czech Republic 

Website http://www.bvt.cz/ Contact info@bvt.cz 

Main 
Products 

 Sensors 

 Biosensors 

 Electrochemical tools 

 Pumps 

 Electrochemical detectors 

Main 
Technology 
used 

Sensors, Biosensors 

Food 
applications 

Sensors and biosensors for quality control systems 

 
 

Enterprise Dolomite Country  

Website 
http://www.dolomite-
microfluidics.com 

Contact 
info@dolomite-
microfluidics.com 

Main 
Products 

Microfluidic products 

Food 
applications 

Some of the products could be incorporated in processes within food and 
beverage industries as well agriculture, as it said in the product webpage. 

Food Chain Beverages 

 
  

http://www.technobiochip/
http://www/
http://www/
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Enterprise Microfluidic Chip Shop Country Germany 

Website 
http://www.microfluidic-
chipshop.com 

Contact 
info@microfluidic-
ChipShop.com 

Main 
Products 

 Fluidic platforms 

 Diagnostic platforms 

 Fluidic interfaces 

Main 
Technology 
used 

Development and the fabrication of micro components in polymers, 
ceramics, silicon, glass, and metals as well as of hybrid systems. Their 
services comprise tailor-made microfluidic systems as well as standard 
catalogue products. 

Food 
applications 

Some devices could be incorporated into food analysis systems and quality 
control systems 

Food Chain General application 

 
 

Enterprise Gaiker Country Spain 

Website www.gaiker.es Contact 
http://www.gaiker.e
s 

Main 
Products 

 Bio recognition molecules 

 Bio detection systems 

 In Vitro Tests 

 Genetics 

Main 
Technology 
used 

Biosensors 

Food 
applications 

Bio recognition systems to food borne pathogens 

Food Chain Meat 

 
  

mailto:info@microfluidic-ChipShop.com
mailto:info@microfluidic-ChipShop.com
http://www.gaiker/
http://www/
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Enterprise Lion IX Country The Netherlands 

Website www.lionixbv.nl Contact info@lionixbv.nl 

Main 
Products 

 Integrated optics 

 Microfluidics 

 Optofluidics 

 MEMS and Micromachining 

Main 
Technology 
used 

 Processing of fused silica and borosilicate glasses as well as silicon 
substrates  

 Forming of fluidic channels by wet and Deep RIE etching, as well as 
powder blasting  

 Closing of channels by direct wafer bonding and anodic bonding   

 Integration of sensing- and actuation electrodes  

 Surface functionalisation  

 Fluidic interfacing  

 Turn-key microfluidic systems 

Food 
applications 

Food analysis, diagnostics 

Food Chain General application 

 
 

Enterprise Tekniker Country Spain 

Website 
http://www.tekniker.es/es/oferta-
tecnologica/sensors/ 

Contact czuazo@tekniker.es 

Main 
Products 

NIR sensor for detecting proteins and fats in dairy fluids. We have 
developed an on-line device for controlling the quality of dairy fluids, 
based the absorbance of the fluid in the infrared range (780 – 1100 nm) of 
the light spectrum. 
 
NIR sensor for monitoring different stages of wine fermentation. We have 
developed an on-line device for monitoring the different stages of 
fermentation of wine, based the absorbance of the fluid in the infrared 
range (780 – 1100 nm) of the light spectrum. 

Main 
Technology 
used 

NIR sensor 

Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain Fish/general applications 

 

http://www/
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Enterprise SensorSense Country The Netherlands 

Website http://www.sensor-sense.nl/ Contact 
info@sensor-
sense.nl 

Main 
Products 

Laser based sensors for gas detection 

Main 
Technology 
used 

Sensor Sense develops and manufactures trace gas detectors based on 
optical techniques. 

Food 
applications 

Application for detecting gases in agricultural products, especially in post – 
harvesting situations and production of specific gases from pathogens. 

Food Chain Beverages/Meat 

 
 

Enterprise Alpha MOS Country France 

Website 
http://www.alpha-
mos.com 

Contact 
http://www.alpha-
mos.com/information/request.php 

Main 
Products 

 Electronic Tongue 

 Electronic Nose 

 Electronic Eye 

Main 
Technology 
used 

These odor analyzers consist of three main parts: a sampling system, a 
detection system, a data acquisition and processing system. 

Alpha MOS has developed various models of odor analyzers that can 
include various sampling modes: manual sampling, autosampler, On-line 
sampling; and different detection technologies: Gas sensors (Metal Oxide 
Sensors or MOS), Ultra Fast Gas Chromatography, Fingerprint Mass 
Spectrometry, Soft Ionized Mass Spectrometry. 

Food 
applications 

Most of its products are intended to be adopted in food quality control 
laboratories and/or on-line systems in food industry 

Food Chain General e.g. meat, beverages 

 
 

Enterprise IDBiotech Country France 

Website www.idbiotech.com Contact info@idbiotech.fr 

Main Products 
Kits are available for authentication of raw materials and processed 
products of animal origin. The activity is ISO 9001:2008 certified.  

Main 
Technology 
used 

 ELISA immunoassays types  
 IDR (Radial immunodiffusion) 

Food e.g. determination of the alkaline phosphatase 
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applications 
Food Chain Dairy (milk and cheese) – processed food – beverage  
 

Enterprise Cryolog Country France 

Website www.traceo.com/en/compagnies/cryolog.html Contact  
Main 
Products 

 Wireless temperature safety traceability 

Main 
Technology 
used 

Integrated temperature sensor including on-chip post-treatment able to 
integrate 

Food 
applications 

 Food safety 

Food Chain  Cold chain 
  



 

 
 

154 

Research Institutes 
 

Institute 
Rikilt Institut – Wageningen 
University 

Country The Netherlands 

Website http://www.rikilt.wur.nl  Contact 
tel:0031 317 480256 
info.rikilt@wur.nl 

Main Products Basic research in the food safety sector  

Main 
Technology  

Different technological developments in areas such as biosensors, 
pathogens identification, fraud avoidance, etc. 

Food 
applications 

The main objective of this research institute is to deliver technological 
solutions to be implemented in the food industry and food security 
agencies.  This institute works in different research projects to improve 
the characteristics of the existent biosensors, in different technological 
topics.  

Food Chain Fruit and vegetables/Meat 

 

Institute 
National Center for Sensor 
Research 

Country Ireland 

Website http://www.ncsr.ie/index.php Contact 
Prof. Dermot Diamond 
dermot.diamond@dcu.i
e 

Main Products 

 Fundamental materials science 

 Environment (monitoring) technologies 

 Nanomedicine 

Main 
Technology  

 Molecular deposition and immobilisation, and associated surface 
characterisation and imaging. 

 Low power approaches to liquid transport on surfaces or within 
microchannels; e.g.photo/electro- control of surface polarity/charge 
switching, or use of soft polymer biomimetic (artificial muscle) 
pumps and valves incorporating effective charge carrying entities 
like CNTs. 

 Materials for energy scavenging and storage leading to energy self-
sufficient platforms. 

 Bead or micelle/colloid based systems for sampling, molecular 
transport, surface recognition, controlled delivery. 

 Switchable systems (photochemical and electrochemical) that 
display very significant (reversible) changes in properties under 
external control, including surface binding, polarity, charge, 
permeability, porosity, colour etc. 

 Nanostructured and nanomaterials such as conducting polymers 
and composites for sensing applications. 

Food Chain General applications 

http://www.rikilt.wur.nl/
mailto:info.rikilt@wur
mailto:malcolm.smyth@dcu.ie
mailto:malcolm.smyth@dcu.ie
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Institute 
MeBioS Institute – Katholieke Universiteit 
Leuven 

Country The Netherlands 

Website 
http://www.biw.kuleuven.be/biosyst/mebi
os 

Contact 
info@kuleuven.
be 

Main 
Products 

Biosensors : 

 Peanut allergen detection: on chip bioassay development 

 Innovative SPR biosensor for monitoring fertility in dairy cattle 

 3D Nanostructured optical fibers for highly-sensitive SPR 
biosensors 

 Light scattering for non-destructive quality inspection of foods 

 Development of an in-line sensor for determining the quality of the 
egg-product 

Main 
Technology  

SPR – based biosensors 

Food 
applications 

Food in general 

 

Institute 
Department of Electrical Engineering and 
Electronics – University of Liverpool 

Country England 

Website 

http://tulip.liv.ac.uk/pls/new_portal/tulww
wmerge.mergepage?p_template=rae_rg_bo
se&p_tulipproc=raerg&p_params=%3Fp_fun
c%3DSDEE%26p_param%3D61729%26p_te
mplate%3Drae_rg_bose 

Contact 
Tel:  +44 
(0)151 794 
4539 

Main 
Products 

The group operates in the new Wolfson and BioMEMS laboratories, which 
are located in 800 sqm of mainly class-100 clean room environment. The 
laboratories host micro- and nano-manufacturing facilities, test and 
operation equipment for microfluidics (lab-on-chip) and sensors, 
biomedical, organic and silicon devices and circuits.  
 
The group focuses on the design, fabrication, testing, measurement, 
analysis and modelling of micro/nano structures and devices that integrate 
silicon and related materials, polymers and biomolecules.  

Main 
Technology 
used 

A significant activity on electrical and optical materials characterisation 
underpins the device related work.  Design and modelling is conducted 
using Silvaco, Cadence and Coventor tools. Some highlights of the 
capabilities include, spectro-ellipsometry, atomic force microscopy and 
nanofabrication, laser ablation micro/nano-fabrication and a pilot line for 
the production of polymer thin film transistors. 

Food 
applications 

No food application was mentioned, but the techniques could be 
dedicated to food 
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Institute Instituto Ikerlan Country Spain 

Website http://www.ikerlan.es Contact per@ikerlan.es 

Main 
Products 

Different research activities in a wide reange of technologies.  Of special 
interest for this document are the activities related to microtechnologies 
for in vivo diagnostics.  Ikerlan already works in the Labonfoil project which 
was reported in the deliverable D1.2. 
Additionally, Ikerlan is working on the Patsens project.  The main objective 
is to develop new portable, small, fast, lab-on-a-chip based devices for 
pathogen detection in the food industry.  This device will be utilized on 
line, without the support of laboratory facilities, to check the more 
potential points of biological contamination. 

Main 
Technology  

microfluidics 

Food 
applications 

One project partially oriented to food safety control 

Food Chain Meat 

 
 

Institute TTZ Bremerhaven Country Germay 

Website http://www.ttz-bremerhaven.de Contact 
info@ttz-
bremerhaven.de 

Main 
Products 

Research institute that produce basic research information and application 
technologies as well.  TTZ Bremerhaven has been involved in several 
projects oriented to develop (bio) sensors for different foodstuff, the 
project Chill-On had a component to develop and validate cost-effective 
bio sensing technologies for instance.  
They have been also developed microchips for detecting virus particles for 
water quality control 

Main 
Technology  

biosensors 

Food 
applications 

 Assurance of the correct temperature conditions in chilled and frozen 

food. 

 Detection of microorganisms with biosensors in the chilled and frozen 

food chain. 

 Determining the presence of hazardous substances such Mecoprop and 

Bisphenol in foodstuff. 

Food Chain Dairy products 

 
  

http://www/
http://www/
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Institute 
IMM-CNR  
Institute of Microelectronics and 
Microsystems 

Country Italy 

Website http://www.le.imm.cnr.it Contact 
Siciliano Pietro 
pietro.siciliano
le.imm.cnr.it 

Main 
Products 

Microelectronics, sensors and microsystems 

Main 
Technology  

No specific information available 

Food 
applications 

Some related projects to food: 

 Surface plasmon resonance imaging of DNA based biosensors for 

potential application in food analysis. 

 Analysis of vapours and foods by means of an electronic nose 

based on a sol-gel metal oxide sensors array. 

There are no results or details of neither these projects in the webpage. 

 
 
 
 
 
 

Institute 
Institute of Applied Physics Nello 
Carrara 

Country Italy 

Website http://www.ifac.cnr.it Contact 
055-522.6491 
(Technical Scientific 
Secretariat) 

Main 
Products 

Sensors 

Main 
Technology  

Successful applications in different fields, ranging from the development of 
fiber-optic and micro-optical sensors for quality and safety monitoring in 
the agri-food sector (FIRB MIUR, FIRB BIOSENS, EC NoE NEMO Projects) to 
the development of microchips based on nanotechnologies for bio-
photonics (EC Projects CLINICIP and CAREMAN) and to the development of 
LIDAR sensors for the monitoring of the environment and the cultural 
heritage (ESA projects, FIRB SAIA, technology transfer actions). 

Food 
applications 

Not specified – agri-food sector 

Food Chain Meat/general applications 

 
  

http://www/
http://www/
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Institute 
National Center for Scientific Research 
“Demokritos” 

Country Greece 

Website http://imel.demokritos.gr/ Contact 

Prof. Dimitris 
Tsoukalas 
D.Tsoukalas@imel.d
emokritos.gr 

Main 
Products 

 Basic and applied research in microelectronics: 
o Development of micromachining processes for the realization 

of novel chemical and mechanical sensors. 
o Development of low power silicon sensors based on new 

materials and new processes.  
o Design, fabrication and testing of microsystems using silicon 

sensors. 
o Realization of sensors for specific industrial applications with 

emphasis on medical, food and automotive fields. 

 Bio-Microsystems 
o Development of bioanalytical lab-on-a-chip devices based on 

monolithic optoelectronic transducers (bioactivated 
optocouplers).  

o Development of monolithically integrated interferometric 
biochips for label-free biosensing  

o Development of white light interferometric setup for label 
frees monitoring of biomolecular reactions. 

o Develop highly sensitive and/or label free assays suitable for 
point of care applications 

o Develop microfluidic channels integrated on transducer silicon 
chips 

o Use soft lithography, Deep Plasma Etching, and plasma assisted 
bonding to fabricate PDMS, PMMA (and other organic polymer) 
based microfluidic devices  

o Fabricate capillary electrophoresis, and chromatography 
devices  

o Develop open microfluidics using electrowetting actuation 
o Develop novel plasma based micro array technologies. 

Main 
Technology  

See above 

Food 
applications 

Not specified 

 
  

http://imel/
mailto:D.Tsoukalas@imel
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Institute VCBT Institute Country Belgium 

Website www.vcbt.be Contact Ann Schenk 

Main 
Products 

Research in different topics within the food technology.  Lab-on-a-chip 
devices for taste analyses 

Main 
Technology  

Optical sensors, electronic tongue 

Food 
applications 

Quantification of the taste components such as sugar, acids and nutritional 
components especially ascorbic acid. 

Food Chain General application 

 
 

Institute 
Institute of Molecular Biology and 
Genetics – National Academy of 
Science of Ukraine 

Country Ukraine 

Website http://www.imbg.org.ua Contact 
Phone: +380 44 526 
11 69 

Main 
Products 

 structural and functional genomics; 
 proteomics and protein engineering; 
 molecular and cell biotechnologies; 
 bioinformatics and computational modeling and design. 

Main 
Technology  

biosensors 

Food 
applications 

Development and creation of electrochemical biosensors for 
biotechnological processes and foodstuff control 

Food Chain General application 

 
 
 
 
 
  

http://www.vcbt/
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Institute 
Institute of Animal Reproduction and 
Food Research – Department of 
Biosensors 

Country Poland 

Website http://www.pan.olsztyn.pl/en Contact tel. +48 89 523 46 86 

Main 
Products 

Research activities in: 
Sensors and biosensors working based on redox active monolayers: 

 gold electrodes modified with self – assembled monolayer created 
with porphyrine complexes with transition metals cations – 
destined for fabrication of genosensors 

 gold electrodes modified with self – assembled monolayer created 
with ligands chating the transition metal cations destined for 
oriented immobilization of His-taged proteins 

 genosensors created based on ssDNA strand  functionalized with 
redox active compounds destined for detection of viruses 

Sensors and biosensors working based on ion-channel mimetic mode: 
 gold electrodes modified with self – assembled monolayer created 

with calixarenes destined for determination of neurotransmiters in 
human plasma 

 gold electrodes modified with self – assembled monolayer 
incorporated juvenile hormone binding protein for screening of its 
interactions with hormones or their analogs 

 immunosensors for detection of Prunus Necrotic Ringspot viruses 
in plant extracts 

 immunosensors for detection of Avian Influenza virus H5N1 

Main 
Technology  

biosensors 

Food 
applications 

Detection technologies and devices for a wide range of food products and 
farm animals.   

Food Chain General application 
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Institute 
Groups of Sensors and Biosensors, 
Department of Chemistry, Universitat 
Autonoma de Barcelona 

Country Spain 

Website 
http://dept-
quimica.uab.cat/angles/eng_recerca/3
06_projectes.asp 

Contact d.quimica@uab.es 

Main 
Products 

Sensor & Biosensor characterization and analytical applications. 
  
Characterisation of integrated analytical systems; Potentiometric sensors, 
amperometric sensors, ISFET, optical sensors, biosensors, immunosensors 
and genosensors. Application in biomedical, environmental and industrial 
needs. Development of integrated chemical sensors and biosensors in 
automated analysis microsystems. Automated analysers construction and 
bioinstrumentation and biomimetic development. 

Main 
Technology 
used 

See above 

Food 
applications 

Not mentioned, but possible 

 

Institute 
Applied Molecular Receptors Group – 
Institute of Advanced Chemistry of 
Catalonia - CSIC 

Country Spain 

Website http://www.iiqab.csic.es Contact 
Prof. Pilar Marco 
pilar.marco@cid.csic.
es 

Main 
Products 

Investigation on novel micro and nano (bio)technological approaches to 
improve the efficiency of the diagnostic tools, particularly in the food 
safety and clinical fields. 
Combination of bioreceptors and micro (nano) materials to develop a new 
generation of analytical devices in which an optical or electrical signal can 
be recorded as a consequence of a specific biorecognition event. 
Development of bioreceptors with tailored properties such as affinity and 
selectivity versus the target analyte. 

Main 
Technology  

biosensors 

Food 
applications 

Investigation on tailor made specific receptors and the development of 
novel diagnostic methods and devices aims to give answers to the 
problems derived from the use of veterinary drugs and pesticides. 
Residues of these chemicals in food commodities constitute a risk for the 
publich health. To ensure high level of protection of human health and 
consumer’s interests, more efficient analytical methods need to be 
developed to ensure that food arriving to the consumer is in ompliance 
with the regulations. On the other hand, foodborne pathogens are 
contemplated as an important risk for the population. Thus, in this context, 
this research line has identified particular problems for which alternative 
diagnostic tools should be developed. 

Food Chain Dairy products / fruit and vegetables / fish 

http://dept/
mailto:d.quimica@uab
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Institute 
Institute for Information Security – 
CSIC 

Country Spain 

Website http://www.ifa.csic.es/ Contact 
Javier Gutierréz 
javiergutierrez@ifa.c
etef.csic.es 

Main 
Products 

Study, design and construction of different types of sensor prototypes 
(resistive, mass and optic fiber), for environment, food and security 
applications, including the study and improvement of detection 
mechanisms and pattern recognition.    

Main 
Technology  

Physical sensors 

Food 
applications 

Food security systems.  Recognition of volatile compounds in the beverage 
industry. 

Food Chain Beverage / general application 

 
 

Institute 
Department of Electronic and 
Electrical Engineering – University of 
Bath 

Country England 

Website http://www.bath.ac.uk Contact 
Dr. Pedro Estrela 
 P.Estrela@bath.ac.u
k 

Main 
Products 

Development of label-free electrical biosensors and chemical sensors for a 
wide range of applications such as medical diagnostics and environmental 
monitoring. A particular interest is adapting conventional solid state 
devices such as field-effect transistors for use as biosensors in aqueous 
environments. 

Main 
Technology  

See above 

Food 
applications 

Beverages / general application 

Food Chain Beverages / general application 

 
 

Institute 
Biotechnology Center – University of 
Cranfield 

Country England 

Website 
http://www.cranfield.ac.uk/health/res
earchareas/foodquality/index.html 

Contact 
Professor Leon Terry 
l.a.terry@cranfield.a
c.uk  

Main 
Products 

 Toxin and pollutant detection such as algal blooms and 
cyanobacterial toxins in seafood and water 

 Mycotoxins in food 
 Contaminants in water and food such as pesticides, herbicides, 

phenolic compounds, metal ions, hormone mimics, antibiotic 

http://www/
http://www/
mailto:P.Estrela@bath.ac.uk
mailto:P.Estrela@bath.ac.uk
http://www.cranfield.ac.uk/health/abouttheschool/people/page8147.html
mailto:l.a.terry@cranfield.ac.uk
mailto:l.a.terry@cranfield.ac.uk
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residues and drugs 

Main 
Technology 
used 

The work involves the use of natural (eg, antibody, enzymes) or artificial 
sensing surfaces (based on molecular modelling and combinatorial 
chemistry, or MIP technology) and their implementation in assays and 
sensors for the concentration and analysis of substances of environmental 
and biological significance.  Micro- and nano-sensor arrays are being 
constructed for novel and highly sensitive sensor platform systems. 

Food 
applications 

Biosensors for detecting contaminants and toxins in food 

 
 

Institute 
Institute for Microelectronics and 
Microsensors 

Country Austria 

Website http://www.ime.jku.at/ Contact 

Univ. Prof. Dr. 
Bernhard Jakoby 
bernhard.jakoby@jk
u.at 

Main 
Products 

Basic and applied research in the following topics: 

 Sensors and sensor systems 

 Micro systems 

 Fluidic sensors and microfluidics 

 Millimeterwave and Ultra Wide Band technology 

Main 
Technology  

See above 

Food 
applications 

Not mentioned, but possible 

 

Institute 
Laboratory for MEMS Application 
(IMTEK) – University of Freiburg 

Country Germany 

Website 
http://www.imtek.de/anwendungen/i
ndex_en.php 

Contact 
Dr. Felix von Stetten 
felix.von.stetten@hs
g-imit.de 

Main 
Products 

Lab on a chip devices 

Main 
Technology  

Microfluidics 
PCR reaction 

Food 
applications 

Some projects that are not completely related to food applications but 
have a good potential.   

Food Chain General application 

 
  

http://www.ime.jku.at/
http://www/
mailto:felix.von.stetten@hsg
mailto:felix.von.stetten@hsg
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Institute HSG-IMIT Country Germay 

Website http://www.hsg-imit.de Contact 

Ing. Dieter 
Mintenbeck 
dieter.mintenbeck@
hsg-imit.de 

Main 
Products 

Microfluidic devices 
Lab on a chip devices 

Main 
Technology  

See above 

Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain Meat/beverages 

 
 

Institute 
Stoke Institute of the University of 
Limerick 

Country Ireland 

Website http://www.stokes.ie/ Contact 
stokesresearch@ul.i
e 

Main 
Products 

PCR based microfluidic devices to detect cancer 

Main 
Technology  

See above 

Food 
applications 

Not mentioned, but possible 

 
 

Institute 
Institute of Bioengineering of 
Catalonia 

Country Spain 

Website 
http://www.ibecbarcelona.eu/nanobi
oengineering 

Contact 

Prof. Dr. Samitier, 
Josep 
jsamitier
ibecbarcelona.eu 

Main 
Products 

Microfluidics and lab-on-chip devices. 
Biosensor functionalization and anion impedance sensors. 
Electrochemical biosensors. 
Nanotechnology applied to the study of bio/non-bio interfaces. 
Study of single biomolecule interactions. 

Main 
Technology  

See above 

Food 
applications 

Food safety, control process, quality management devices. 

Food Chain General application 

 
 

javascript:linkTo_UnCryptMailto('ocknvq,fkgvgt0okpvgpdgemBjui/kokv0fg');
javascript:linkTo_UnCryptMailto('ocknvq,fkgvgt0okpvgpdgemBjui/kokv0fg');
http://www/
http://www/
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Institute 
CSEM Centre Suisse d' 
Electronique et de 
Microtechnique 

Country Switzerland  

Website http://www.csem.ch Contact - 

Main 
Products 

The Biosensing group expertise can be found in instrumentation for 
biosensors like WIOS, development of surface chemistry for sensor surface 
functionalization (specific and non-specific binding), development of 
sensing layer based on nanoporous layers (colorimetry gas sensing, 
enzyme based sensing layer), application in the field of health ( wound care 
management), security (automation of immunoassay measurement for 
luggage inspection), food (detection of antibiotics in milk) and gas sensing 
(CO2, O2) 

Main 
Technology  

Optical MEMS, BioMEMS, PowerMEMS, RF-MEMS 

Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain Agriculture, dairy products 

 
 

Institute Acreo Country Sweden  

Website http://www.acreo.se Contact 

Christian Vieider 
christian.vieider@acreo.se 
Jan Andersson 
jan.andersson@acreo.se 

Main Products Research activities in microsystems technology and nanoelectronics. 

Main 
Technology  

Bio- and chemical sensors 

Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain General application 

 

Institute IMEC  Country Belgium 

Website http://www2.imec.be Contact 
Ruud Vullers 
ruud.vullers@imec-nl.nl 

Main Products 

IMEC is an institute for innovation in micro-electronics, microsystems and 
nanotechnology. It is a very international oriented organisation that 
serves many large, medium and small sized companies and offers state-
of-the-art facilities. Application domains include better healthcare, smart 
electronics, sustainable energy, and safer transport. 

Main 
Technology 
used 

Optical Fiber Biosensors, and Millimetre Wave Sensors for Freezing and 
Drying Processes 

mailto:christian.vieider@acreo.se
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Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain General application 

 
 

Institute IMSAS – University of Bremen Country 
German
y 

Website http://www.imsas.uni-bremen.de Contact 

buero@
www.im
sas.uni-
bremen.
de 

Main Products 
Basic and applied research and research in Microfluidic systems and flow 
sensors, sensor networks for logistics and sensor Integration. 

Main 
Technology  

Photolithography 
Thermal Processing 
Oxidation  
Diffusion  
Annealing 
 Deposition 
Chemical Low Pressure 
Low Pressure Chemical Vapor Deposition (LPCVD)  
Pressure Enhanced Chemical Vapor Deposition (PECVD)  
Sputtering  
 Etching  
Wet Etching  
reactive Ion Etching (RIE)  
Deep Reactive Ion Etching (DRIE)/Advanced Silicon Etching (ASE))  
Electroplating 
Wafer Bonding  
Silicon Direct Bonding (SDB)  
Anodic Bonding  
Eutectic Bonding  
Solder Bonding  
Chemical Mechanical Polishing (CMP) (CMP)  

Food 
applications 

One project related to food chain logistics 

Food Chain Freeze products chain 

 

Institute University of Technology Delft Country 
The 
Netherland
s 

Website 

http://3me.tudelft.nl/en/about-the-
faculty/departments/precision-and-
microsystems-engineering-pme/micro-and-
nano-engineering-mne 

Contact 
m.e.m.guff
enstudelft.
nl 

Main Products 
Different research projects on MEMS, nano and microdevices and a wide 
range of sensors for different technological applications. 

http://www/
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Main 
Technology  

Not specified - very large scale integrated (VLSI) micro-systems 

Food 
applications 

Not mentioned on the webpage, but in principle possible 

Food Chain Meat/fruit and vegetables 

 

 
Institute 

Instituto de Microelectrónica de 
Barcelona 

Country Spain 

Website http://www.imb-cnm.csic.es Contact 
luis.fonseca@imb-
cnm.csic.es 

Main Products 

 Integrated circuits and systems 

 Micro/nano technologies 

 Power systems and devices 

 Micro/nano biosystems 

 Nano fabrication and functional properties of nanostructures 

 Chemical and biochemical detection transducers 
Special note: As part of the Instituto de Mcroelectrónica de Barcelona, 
the institute for “Silicon Technologies for Sensing” works in several 
projects.  Two of them are related to meat and agroindustry application 
respectively. 

Main 
Technology  

Potentiometric sensors based on Field Effect Transistors (ISFET) are 
fabricated in the Clean Room facilities of the IMB-CNM. These devices are 
based on low cost NMOS compatible CMOS technology with a gate 
formed by various dielectric materials (Si3N4, Ta2O5, ZrO2, …) for pH 
sensing. 
ISFETs are encapsulated by means of a semi automatic procedure with 
photocurable polymers compatible with standard photolithographic 
processes and thus compatible with standard microelectronic 
technology. These polymers show an excellent adhesion to the silylated 
silicon oxide surface resulting in lifetime of encapsulated ISFETs of 1 year. 
ISFETs for ionic sensing contain a polymeric membrane based on 
photocurable polyurethane polymers, similar to that used for 
encapsulation.  Use of these materials reduces significantly the time 
required for sensors encapsulation and membrane deposition, as well as 
the amount of manual work required for it, items that are important for 
sensor mass production. 
Photocurable polyurethane membrane compositions are compatible with 
various plasticizers and ionophores traditionally used in ion selective 
membrane formulations. ISFET based sensors selective to cations (H+, K+, 
Na+, NH4+, Ca2+) as well as anions (Cl-, CO32-) have been fabricated.   
Given that the technology of ISFETS is already standardized and ready for 
commercialization, these devices have been addressed to different 
applications such as environmental monitoring, clinical analysis and 
control of industrial processes, mainly in the food industry. 
Application of ISFET based sensors to such areas offers valuable 
advantages compared with ISEs or glass electrodes due to its robustness 
and small size –mainly when the sensors require to be packaged in small 
probes or in microsystems for in-situ or on-line measurements. 

Food The main institute and their subsidieries are working in several projects 

http://www/
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applications directly related or with potential applications for food industry, analysis 
and safety. 

Food Chain Meat/general applications 

 
 

Institute 

Department of Microelectronics of 
the Faculty of Electrical Engineering 
and Communication of the Brno 
University of Technology 

Country Czech Republic 

Website http://www.umel.feec.vutbr.cz/en/ Contact 
jedlicka@feec.vutbr.
cz 

Main Products 
Basic and applied research in the field of microsensors and 
nanotechnology 

Main 
Technology  

Research is focused on exploitation of nanotechnology in sensorics and 
development of sensors of various characteristics. Nanoparticles, 
nanostructured and operable electrodes for electrochemical sensors and 
biosensors are used in the development of microsensors for detection of 
gases. The diagnostics and analysis of materials for human medicine are 
studied as well. That is why quantum dots and supermagnetic 
nanoparticles are included in our research. 

Food 
applications 

Not mentioned on the webpage, but in principle possible 

 
 

Institute 
Sensors and Microsystems 
Laboratory – University of Pavia 

Country Italy 

Website http://sms.unipv.it Contact 
Piero Malcovati 
piero.malcovati@uni
pv.it 

Main Products 

Research activities in topics like: 
 Integrated microsystems  

o Mixed analog-digital integrated interface circuits for 
microsensors 

o Microsystems for energy scavenging 

Main 
Technology  

See above 

Food 
applications 

Some projects related to food 

Food Chain General application 
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Institute Holst Centre Country The Netherlands 

Website http://www.holstcentre.com/en Contact 
Tel.: +31 40 40 20 
400 

Main Products Sensors, actuators, printed electronics 

Main 
Technology  

See above 

Food 
applications 

Food package, electrochemical sensors for detecting ethylene in fruit 

Food Chain Fruit and vegetables 

 
 

Institute Warsaw  University - MSRG Country Poland 

Website 
http://www.ise.pw.edu.pl/msrg/ind
ex.php?id=97 

Contact 
rsjach@ise.pw.edu.p
l 

Main Products 

 Humidity Sensors and Humidity Measurements 

 Dew point hygrometer for medical applications  

 Pressure Sensors (based on Field Effect Transistors)  

 Multiparameter measurement method 

 Smart Sensors 

 Wireless Sensor Networks 

Main 
Technology  

See above 

Food 
applications 

Fruit and vegetables 

Food Chain Fruit and Vegetables 

 

Institute INL Institute Country Portugal 

Website http://inl.int/ Contact 
Jose Rivas 
jose.rivas@inl.int 

Main Products 

Research in environment monitoring, security and food quality control 
will comprise the development of micro- and nanosystems. At a first 
stage, this will involve nanotransducer design and fabrication. These 
transducers will include micro- and nanoelectromechanical systems, and 
advanced single/few molecule transducers. The transducers will 
necessarily include chemically and biologically sensitive layers for specific 
detection of chemical and biochemical signals. 

Main 
Technology  

biosensors 

Food 
applications 

Water, feed, fish 

Food Chain Fish 

http://www/
http://inl/
mailto:jose.rivas@inl
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Institute 
National Institute for Research and 
Development in Microtechnologies  

Country Romania 

Website http://www.imt.ro/ Contact 
Dr. Carmen 
Moldovan 
cmoldovan@imt.ro 

Main Products Basic and applied research in nano and micro technologies 

Main 
Technology  

Not given on the webpage 

Food 
applications 

Participant of some EU funded projects related to food developments 

Food Chain Fruit and Vegetables 

 

Institute 
Sensors System Group – Polytechnic 
University of Catalunia  

Country Spain 

Website http://petrus.upc.es/gss Contact 

Dr. Miguel García 
Hernandez 
miguel.j.garcia@upc.
edu 

Main Products 

The Group conducts research and technology transfer into applications of 
instrumentation and measurement systems based on sensors, having a 
tight collaboration with other groups, research centers and companies, 
either national or international, through participation in joint projects. 
Likewise, the Group takes part in the thematic networks IBERNAM and 
SICURA, and the technologic platform Food for Life-Spain. 

Main 
Technology 

Ultrasonics 
Infrared spectroscopy 
Thermoelectricity 
Fiber optic sensors 

Food 
applications 

General applications 

 

Institute 
EMaS – Research Centre for 
Materials Engineering and 
Micro/Nanosystems 

Country Spain 

Website 
http://www.urv.cat/recerca_innovac
io/en_emas.html 

Contact 
Isabel Parreu 
isabel.parreu@urv.c
at 

Main Products 

EMaS (Research Centre for Materials Engineering and 
Micro/Nanosystems) is active in the area of the science and engineering 
of new materials and their nanostructuring so that they can be used in 
the design and development of micro- and nanosystems. 

Main 
Technology  

Not specified 

Food 
applications 

General application, wine, vinegar- 

http://www/
http://petrus/
mailto:miguel.j.garcia@upc


 

 
 

171 

 

Institute 
Department of Electronics – 
University of Barcelona 

Country Spain 

Website 
http://www.el.ub.edu/index.php/en
/research/sic-bio-bioelectronics-and-
nanobioengineering 

Contact secretaria@el.ub.es 

Main Products 

Development of technology to make micro and nano structures on 
biocompatible polymers. Study of functionalization of structured polymer 
surfaces in 2D and 3D. Development of biosensors based on membrane 
receptors with electrochemical and optical detection principles. 
Development of biosensors based on DNA structures. Application of 
microfluidic systems development lab-on-chip. Modelling of microfluidic 
systems. 

Main 
Technology  

See above 

Food 
applications 

General application 

 

Institute 
Institute of Nanotechnology – 
University of Barcelona 

Country Spain 

Website 
http://www.ub.edu/in2ub/uk/nanob
iotecnologia.php 

Contact 
http://www.ub.edu/i
n2ub/uk/contacte.ph
p 

Main Products 

Functionalisation of surfaces. 
Cellular and molecular Biomechanics. 
Biomimetic structures and systems. 
Nanofluidics and nanorobotics. Nanomotors. 
Diagnosis in nanomedicine: marcking and molecular observation. 
Nanobiosensors; DNA and Potein Chips; lab on chip. 

Main 
Technology  

biosensor 

Food 
applications 

General application 

 

Institute  
Institute of Molecular Recognition 
and Technological Development – 
Polytechnic University of Valencia 

Country Spain 

Website http://idm.webs.upv.es/index.php Contact ciqma@upv.es 

Main Products 

 Chemical sensors 

 Optical sensors 

 Electrochemical sensors 

 biosensors 

Main 
Technology  

See above 

Food 
applications 

Most of information presented in the webpage talk about potential 
application to food analysis and food security 

Food Chain General application 

http://www/
http://idm/
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Institute 

Bio Engineering 
Laboratory/Biosensors and 
Bioelectronics Laboratory – Swiss 
Federal Institute of Technology 

Country Switzerland 

Website 
http://www.bsse.ethz.ch/bel/resear
ch/index 

Contact info@bsse.ethz.ch 

Main Products 
 Integrated Bio and Chemosensor microsystems 

 Bioelectronics 

 Microtechnology for cell Handling and analysis 

Main 
Technology  

Integrated Bio- and Chemosensors means that the chemical sensor 
operation is based on a direct influence on an electric component 
(resistor, transistor, capacitor) integrated in silicon or another 
semiconductor material. The notion of a “System” implies that not only a 
single sensor or transducer are realized, but a system containing the 
sensor or transducer, associated analog and digital circuitry units and, 
e.g., interface units on the sensor side. The systems are realized 
prevalently in CMOS technology. 

Food 
applications 

Several food applications such as spoilage detecting, volatile compounds 
detecting, quality control in production of wine. 

Food Chain Beverages 

 

Institute 

The Sensors, Actuators and 
Microsystems Laboratory (SAMLAB) 
– Federal Polytechnic School of 
Lausane  

Country Switzerland 

Website http://samlab.epfl.ch/ Contact 
Alexandra Homsy 
alexandra.homsy@e
pfl.ch 

Main Products 

 Bio and Chemical MEMS 

 Micro and Nanofluidics 

 Optical MEMS 

 EnviroMEMS 

 Nanotools 

Main 
Technology  

See above 

Food 
applications 

General application 

 
 

Institute 
Institute of Nanoscience and 
Nanotechnology 

Country Portugal 

Website http://www.in-nano.net/ Contact vchu@inesc-mn.pt 

Main Products 

 Spintronics and biosensors 

 MEMS and BioMEMS 

 Nanomaterials, polymers and biosystems 

 Surfaces, interfaces and molecular dynamics 

http://www/
http://en.wikipedia.org/wiki/CMOS
http://www/
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 Multifunctional magnetic materials and nanostructures 

 Polarizable materials and magnetoelectric nanostructures 

 Ultrafast laser and and magnetodynamic spectroscopies 

Main 
Technology  

See above 

Food 
applications 

General application 

 
 

Institute 
Centro de Estudios e Investigaciones 
Técnicas 

Country Spain 

Website http://www.ceit.es Contact 

Jesús María 
Gabirondo 
comunicacion@ceit.
es 

Main Products 
 Micro and Nanosystems 

 Biologic Microsystems 

 Optoelectronic Microsystems 

Main 
Technology  

 Microsystems for Analysing Oil Degradation (EVACE) 

 Microsensor for Determining the Methane Number of Natural Gas 
(TERGAS) 

 Carbon Dioxide Sensors Configured with Nanomaterials onto Micro-
Nano Micromachined Structures 

 Development of Methane and Carbon Monoxide Gas Detection 
System with an Integrated Magnetic Filter 

 Magnetic Position Sensor Based on Nanocrystaline 
Magnetoresistances 

 Micromachined Silicon Tuneable Microcapacitors for Radiofrequency 
Applications 

 Amperometric Microsensor for Glucose Detection: Inmoblilisation of 
GOx Enzyme by Entrapment in Electromagnetically Polymerized 
Films.  

 DNA Microdevices for Electrochemical Detection of Molecular 
Markers of Biological Species 

Food 
applications 

General application 

 

Institute DTU – Nanotech  Country Denmark 

Website http://www.nanotech.dtu.dk Contact 
http://www.nanotec
h.dtu.dk/English/Staf
f/Management.aspx 

Main Products 

 New materials, Fabrication technologies and Tools 

 Energy, Environment and Security  

 Components & Technologies in Life Sciences  

 Drug Delivery & Diagnostics 

http://www.nanotech.dtu.dk/
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Main 
Technology  

Biosensors 
Nano Bio Integrated Systems 
Nanointegration 
Nanoprobes 
Optofluidics 
Polymer Micro & Nano Engineering 
Polymer Microsystems for Cell Processing 
Polymer Microsystems for Medical Diagnostics 
Self-organized Nanoporous Materials 
Silicon Microtechnology 
Surface Engineering 
Microfluidics 

Food 
applications 

Food in general, fish 

Food Chain fish 

 
 

Institute Danish Technological Institute Country Denmark 

Website http://www.dti.dk Contact 
Pia Wahlberg 
pw@teknologisk.dk 

Main Products Applied research in micro and nano technologies 

Main 
Technology  

Biosensors and chemical sensors 

Food 
applications 

Meat, fish, food in general 

 
 

Institute Institute of Electron Technology Country 
Poland 

Website http://www.ite.waw.pl Contact  

Main Products 

 Microsystems and silicon technology 

 Microelectronics 

 Materials and semiconductor structures 

 Nanoelectronic structures 

Main 
Technology  

See above 

Food 
applications 

Not mentioned, but possible 

 
 

Institute 
Institute for Technical Physics and 
Materials Science – Research Center 
for Natural Science 

Country Hungary 

http://www/
http://www/
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Website http://www.mfa.kfki.hu Contact 

Menyhárd Miklós 
menyhard.miklos@tt
k.mta.hu 
 

Main Products 

 MEMS and MEMS related technologies, with special emphasis on 
development of Si MOS embedding circuits; 

 Development and functional testing of different MEMS gas, chemical, 
3D force, thermal, biology related sensors and sensor systems; 

 Development of microfluidic systems; 
 Development and applications of near IR light emitting diodes and 

detectors; 
 Development of solar cells and their competitive technology. 

Main 
Technology  

See above 

Food 
applications 

Beverages / general applications 

 
 

Institute 

Microsystems Technology 
Laboratory – School of Electrical 
Engineering – KTH Royal Institute of 
Technology 

Country Sweden 

Website 
http://www.kth.se/en/ees/omskolan
/organisation/avdelningar/mst/resea
rch 

Contact 
Göran Stemme 
stemme@s3.kth.se 

Main Products 

 MEMS 3D Integration 

 Medical MEMS 

 RF/Microwaves MEMS 

 Energy and Actuators 

 Micro Optics 

 Microfluidics – Lab on a Chip 

Main 
Technology  

See above 

Food 
applications 

General application 

 
 

Institute IMEGO Country Sweden 

Website http://www.imego.com Contact 

http://www.imego.c
om/contact/index.as
px 

Main Products 

 Bio chemical sensors 

 Inertial motion sensors 

 Electromagnetic sensors 

 Wireless sensors 

http://www/
mailto:stemme@s3.kth.se
http://www/
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Main 
Technology  

Technology used in the biochemical sensors: 

 Fluorescense based systems 

 Electrochemical read out systems 

 Molecularly imprinted polymers (MIP) 

 Magnetic nanoparticles 

 Magneto elastic film 

Food 
applications 

MIPs can be used to enhance specific detection of pharmaceutical waste 
in drinking water, drugs or toxins in agricultural products or food, or 
volatile mold products. 

Enterprise 
Institute of Analytical Chemistry and 
Food Chemistry – Graz University of 
Technology 

Country Austria 

Website 
http://www.analytchem.tugraz.at/e
n/Sensors 

Contact 
Ingo Klimant 
klimant@tugraz.at 

Main Products 
 Sensor Materials 

 Applied Sensors 

Main 
Technology  

The Sensor Materials group is dedicated to development of new sensing 
schemes and spectroscopic methods, including the synthesis of tailor-
made indicators, receptors and polymeric sensor materials. Research on 
sensors materials for determination of oxygen, pH, carbon dioxide and 
glucose are in the main focus of the Sensor Materials group.The Applied 
Sensor group is dedicated to the application of new sensor technologies 
in biotechnology and environmental analyses. Further research activities 
include the integration of organic (plastic) optoelectronic components 
(OLED and photodiodes) and optical sensors in miniaturized devices. 

Food 
applications 

Development of sensors for food applications 

Food Chain General application 

 
 

Institute Dublin Institute of Technology Country Ireland 

Website 

http://www.dit.ie/researchandenter
prise/researchinstitutes/environmen
talhealthsciencesinstitute/crosscutti
ngresearch/#d.en.38688 

Contact 
Gerald Farrell 
Gerald.Farrell@dit.ie 

Main Products 
Optical sensors offer solutions to challenges in relation to monitoring and 
preservation of the living environment. 

Main 
Technology  

See above 

Food 
applications 

Potential application 

 
 
 
 

mailto:klimant@tugraz.at
http://www/
mailto:Gerald.Farrell@dit
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Institute 
Institute of Electronic Engineering 
and Telematics of Aveiro 

Country Portugal 

Website http://wiki.ieeta.pt/ Contact Rui Escadas Martins 

Main Products Electronic tongue for food analysis 

Main 
Technology 
used 

See above – chemical sensor 

Food 
applications 

Food in general 

 

Institute 
Fraunhofer Alliance Food 
Chain Management 

Country Germany 

Website http://www.fcm.fraunhofer.de Contact 
mark.buecking@.imefraunh
ofer.de 

Main Products 

Sensors und Micro System Technology 

 Robust equipment for condition regulation and quality control of 
food  

 Sensors for food control: IR-Sensors, Image sensors, Integration of 
sensors and actuators 

 Sensors for analysis and process controlling: Chemo sensor modules, 
pH-Cell and others; Spectroscopy and MOEMS (Micro Optical Electro 
Mechanical Systems) 

 Hardware oriented software development and implementation  

 Hardware development: discrete and integrated, Design, 
prototyping, qualification and manufacturing 

 Manufacturing of silicon chips and sensors: Thin Wafer Technology, 
analysis und test of integrated systems, Vertical system integration  

 Micro fluidic actuators: Micro pumps, Micro valves, Dispenser 
Biochip Technology and Lab-On-Chip 

 Microsystems technology and electrical bio chip technology: 
Manufacturing and coating of bio chemical sensor, detection of 
haptens, proteins and microorganism by bio chip technology  

 Platform for automatic detection, Chip platform for continuously 
measuring "Enzyme sensors" (e.g. Glucose, Lactate) 

 Pressure sensors, Flow sensors, Optical Analysis (NIR) 

 Bio chemical and chemical transducer, sensors and systems, bio 
chemical und chemical system integration 

 Bio hybrid systems for food control und monitoring 

 OLED based Lab-on-Chip Systems 

Main 
Technology 
used 

See above 

Food 
applications 

Food safety, food quality, food packaging, food technology, food security, 
food logistics 

Food Chain Beverages, dairy, meat, fruit, vegetable 

http://wiki/
http://www/
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Institute  Carnot Institutes  Network Country  France 

Website 
http://www.instituts-
carnot.eu/en/carnot-network-
presentation 

Contact   

Main Products 
 The Carnot institutes network brings together a large number of science 
and technology professionals, from sectors as varied as healthcare, ICT, 
mechanics, materials and processes, energy and chemistry. 

Main 
Technology  

The network combines scientific excellence with professionalism, using its 
skills to support and boost the innovation and competitiveness of 
companies of all sizes and of socio-economic actors. 
Among the 34 Carnot institutes (http://www.instituts-carnot.eu/en/34-
carnot-institutes) the following provides MST and/or systems related to 
MST technologies 

 CEA LETI– Laboratory for Electronic and Technology Information 
 CEA LIST– Laboratory for Integration of Systems and Technologies 

 LAAS CNRS– Laboratory for Analysis and Architecture of Systems 
 CED2– Chemistry, Environment and Sustainability 
 CIRIMAT– Interuniv. Center for MATerials Research & Engineering 

 I@L– Ingenierie in Lyon 
 PolyNat– Innovative, functional, bio-sourced & flexible materials 
 STAR– Science and Technology for Research Applications 

The following laboratories are able to define specification and express 
problems that can be solved by using MST technologies  

 Qualiment– Research services to promote industrial innovation 
 ICSA– Carnot institute for Animal Health 
 Irstea– Research institute for environmental and agricultural 

sciences and technologies 

 LISA– Lipids for Industry SAfety & Health 
Food 
applications 

 Overall 

Food Chain  All food sectors 
Food 
applications 

 All kind of application can be investigated 

 
 

Institute  CEA-Leti Country  France 

Website 
www.instituts-carnot.eu/en/carnot-
institute/cea-leti 

Contact coralie.gallis@cea.fr 

Main Products Sensors, actuators, analysis systems, wireless communication systems,… 

Main 
Technology  

Leti focuses on miniaturizing devices through a broadband of 
microsystem technologies combined with know-how in system design and 
integration and wide experience in technological transfer and prototyping 
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Food 
applications 

On demand studies and industrial transfer 

Food Chain  All food sectors domains 
Food 
applications 

Food safety, food authentification, monitoring of food processing,… 

 
 

Institute  LAAS-CNRS – team M2D Country  France 

Website www.laas.fr/M2D Contact 
 Pierre.temple-
boyer@laas.fr 

Main Products 
Microdevices using polymer and silicon technologies for special or 
emerging applications and Development of detection microsystems 

Main 
Technology  

Regular techniques of silicon microtechnologies as well as additional 
techniques (e.g. chemical functionalization, electrolytic deposition, 
surface and volume micro-bonding, anodic bonding, packaging…) 

Food 
applications 

 On demand studies and industrial transfer 

Food Chain  All food sectors 
Food 
applications 

 e.g On-line measurement of in-vitro food nutrient delivery 

 
 

Institute  GRAPPE Country  France 

Website 

http://www.groupe-
esa.com/unite-de-recherche-en-
agroalimentaire-sur-les-
produits-et-les-procedes-
grappe--224.kjsp 

Contact 
 e.mehinagic@groupe-
esa.com 

Main Products  Groupe de Recherche en Agroalimentaire sur les produits et les procédés 

Main 
Technology  

Testing methodologies to industrial partners. 

Food 
applications 

Reliable measurement of the quality perceived by the consumer. 

Food Chain  Wine, grapefruit, fresh fruits, processed fruits 
Food 
applications 

 Process optimization 

 

Institute  Valorial Country  France 

Website 
http://www.pole-
valorial.fr/spip.php?lang=en 

Contact 
 valorial@agrocampus-
ouest.fr 

http://www.laas.fr/M2D
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Main Products  Agri-food competitiveness cluster in a food-processing leading region 

Main 
Technology  

Today, Valorial has over 270 members including representatives from 
industry, research centres and higher education. Our core business 
focuses on the development, launch and monitoring of innovative joint 
R&D projects. 
Valorial is also a Partners’ Club : a network for “non-food industry” 
businesses and organisations that contribute to the cluster’s objectives 
and to the development of an increasingly innovative food industry. 

Food 
applications 

 Food processing 

Food Chain  overall 
Food 
applications 

 Mainly in meat sector and in dairy sector 

 

Institute  Qualiment Country  France 

Website 
http://185.11.166.38/~qualimen/inde
x.php?lang=en 

Contact 
pauline.souvignier
@paris.inra.fr 

Main 
Products 

The French National Institute of Research in Agronomy (INRA) and its 
partners the National Center of Scientific Research, the University of 
Burgundy, the graduate schools AgroParisTech and AgroSup Dijon, 
Welience, the University of Auvergne and the clinical trial platform (CRNH) 
of Auvergne have launched the network Qualiment on the 1st of July 2009, 
on the pattern of the Carnot Institutes labalized by the French National 
Research Agency on 2005 and 2006. 

 make easier and promote bilateral research 
 give access for industrials to the scientific excellency of those public 

research laboratories. 

 conduct research focused on one theme or on a global approach.  

Main 
Technology  

 Optimization of the foods composition and structure 

Food 
applications 

 Nutritional and sensory quality of food 

Food Chain  All food sectors 
Food 
applications 

 Processed food 

 

Institute  Adria Développement Country  France 

Website 
http://www.adria.tm.fr/ 

 
Contact  armelle.riou@adria.tm.fr 

Main Products 

ADRIA has been recognised as an Agro Industry Technical Institute (ITAI) 
since 2006.  We provide innovation, training and consulting services for 
the food and diagnostic industries, the retailers, the research and 
regulation authorities and ministries, the European commission, the 
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educational and the international applied research organisations. 
Food Technological Institutes (ITAI - Instituts techniques agro-industriels) 
are technological research organisations providing technical support, 
expertise, training and information for companies. 
ADRIA also helps you by providing training courses and audits on food 
safety and quality, food processes and technologies, regulation, 
formulation, management. 

Main 
Technology  

Practical implementation and support in food safety and quality, food 
processes and preservation, food formulation, food nutrition as well as 
production management. 

Food 
applications 

 ADRIA extended market activities are directly built upon the focus areas: 
- optimize and monitor food product-shelf life 
- assess formulation and processes 
- develop and validate innovative diagnostic methods 
- ensure food production hygiene 
- preserve and promote nutritional properties 

Food Chain  All food sectors 
Food 
applications 

 Processed food 

 

Institute 
Agreenium, Connecting Research, Education 
and Development for Food Security and 
Sustainable Agriculture 

Country  France 

Website 
http://www.frenchfoodintheus.org/spip.php?ar
ticle3003 

Contact   

Main 
Products 

Agreenium’s founding members include INRA, CIRAD, AgroParisTech, 
Montpellier Supagro, Agrocampus Ouest and the National Veterinary 
School of Toulouse. Created in 2009 by the Ministry of Food and 
Agriculture, the Ministry of Higher Education and Research, and the 
Ministry of Foreign and European Affairs, with the status of public scientific 
cooperation institution (EPCS), its purpose is to promote the role of 
Agreenium includes four joint research and training campuses at the 
universities of Ile-de-France, Montpellier, Rennes–Angers and Toulouse. 

Main 
Technology  

Several technological platforms 

Food 
applications 

 All food sectors 

Food Chain 
Agronomic and veterinary research to meet the challenges of food security 
and sustainable development. 

Food 
applications 

 e.g. pathogens detection 

 
 
 
 
 



 

 
 

182 

10 Relevant Actors in the MST Topic at Global Level  

 
The relevant institutions at global level that work in micro/nano electronics for 
sensing technologies are presented in this chapter.   
Only real developments for the food industry were considered in order to limit the 
amount of information and only the most relevant international research centers are 
listed. The listing does not have a specific order. 
 
 

Enterprise NAMITEC Country Brasil 

Website http://namitec.cti.gov.br Contact 

http://namitec.cti.go
v.br/index.php?optio
n=com_contato&Ite
mid=15 

Main 
Products 

Development and application of new developments in micro and 
nanoelectronics 

Main 
Technology  

Two devices developed for the fruit industry:  Electronic fruit and 
instrumental sphere. 

These devices were implemented into the fruit chain in order to know 
what the reasons that produce a loss of quality in apples and oranges are.  
These devices were able to measure pressure, humidity, temperature and 
send the data via radiofrequency to a central station. 

Food 
applications 

Fruit and vegetables  

 
 

Enterprise 
Department of Physics – University of 
Sogang 

Country 
Republic of South 
Korea 

Website 
http://hompi.sogang.ac.kr/physics1/e
ng 

Contact 
http://hompi.sogang
.ac.kr/physics1/eng/l
ink.html 

Main 
Products 

sensors 

Main 
Technology  

Biosensors and semiconductors 

Food 
applications 

Microwave dielectric resonator biosensor for aqueous glucose solution  
 
(http://scitation.aip.org/getpdf/servlet/GetPDFServlet?filetype=pdf&id=RS
INAK000079000008086107000001&idtype=cvips&doi=10.1063/1.2968115
&prog=normal) 

 
 
 

http://namitec/
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Enterprise 
Environmental microbial and food 
safety laboratory – USDA 

Country USA 

Website http://www.ars.usda.gov Contact 
BHAGWAT, ARVIND 
arvind.bhagwat@ars
.usda.gov 

Main 
Products 

Research activities for the agricultural sector 

Main 
Technology  

Biosensors and chemical sensors 

Food 
applications 

Detection of contaminants and food born diseases. 

Food Chain General application 

 
 

Enterprise 
Department of Biotechnology – 
Punjabi University 

Country India 

Website 
http://punjabiuniversity.ac.in/pbiuniw
eb/pages/departments/BIO-
TECHNOLOGY.html 

Contact 
Dr. Neelam Verma 
verma.neelam2@gm
ail.com 

Main 
Products 

Note: other ongoing projects are:  
- Development of biosensors and microtechniques for analysis of pesticide 

residues, aflatoxins, heavy metals and bacterial contaminations in milk. 
- Arginine and Urea Biosensor for Food Quality Control 

Main 
Technology  

biosensors 

Food 
applications 

Detection of pathoges and toxins in food.  They are working on 
applications for milk. 

Food Chain Dairy products / general application 

 
 

Enterprise 
National Electronics and Computer 
Technology (NECTEC) 

Country Thailand 

Website http://www.nectec.or.th/ Contact 
Dr. Adisorn 
Tuantranont 
 

Main 
Products 

 Portable electronic nose 

 Capillary electrophoresis chips 

 Scanning electron micrograph cantilever array sensor 

 Turbidimeter for detecting shrimp virus 

Main 
Technology  

Chemical sensors 

Food 
applications 

For food industries, an odor sensor (electronic nose) can be used to 
indicate the quality of the product whether the food is fresh or rotten. 
Capillary Electrophoresis Chips: Capillary electrophoresis (CE) is a powerful 
technique for bio-chemical analysis. The technique is designed to separate 

http://www/
http://www.ars.usda.gov/pandp/people/people.htm?personid=11818
http://www.ars.usda.gov/pandp/people/people.htm?personid=11818
http://www.ars.usda.gov/pandp/people/people.htm?personid=11818
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species based on their size to charge ratio. The recent development of 
micro-fabricated capillary electrophoresis chip (CE-chip) is very attractive 
due to its fast analysis, high efficiency, low reagent consumption, and 
portability. Therefore, microchip system offers various applications such as 
environmental monitoring, clinical diagnostics and food contaminating. 

Food Chain Meat / beverages 

 
 

Enterprise 
Bioanalytical Microsystems and 
Biosensors – Cornell University 

Country USA 

Website http://biosensors.bee.cornell.edu Contact 
Antje Baeumner 

ajb23@cornell.edu 

Main 
Products 

The Bioanalytical Microsystems and Biosensors Laboratory (BMB) focuses 
on developing biosensors and micro-Total Analysis Systems (µTAS) that can 
be employed to ameliorate the situation of pathogenic organism and toxin 
detection in food and drinking water supply, the environment, as well as 
their analysis related to medical diagnostics and biological warfare agents 

Main 
Technology  

 Microfluidics 

 Lateral flow Technology 

 Microtiter plate assay 

Food 
applications 

Pathogenic organism and toxin detection in food 

Food Chain General application 

 
 

Enterprise 
Center for Solid State Electronics 
Research – Fulton School of 
Engineering – Arizona State University 

Country USA 

Website http://www.fulton.asu.edu Contact 
http://contact.asu.e
du/ 

Main 
Products 

See food applications 

Main 
Technology  

Chemical sensors 

Food 
applications 

Chemical Vapor Sensor Arrays Based on Microfabricated Wristwatch 
Tuning 
Forks.  
Different polymer materials to build sensor arrays have been tested for air 
pollution testing, food quality control and indoor air quality. 

Food Chain General application 

 
 

mailto:ajb23@cornell.edu
http://www/
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Enterprise 
Center for Advanced Microelectronics 
and Biomolecular Research – 
University of Idaho 

Country USA 

Website http://www2.cambr.uidaho.edu Contact Dr. Jack McIver 

Main 
Products 

 Ultra low power microelectronics 

 Radiation tolerant microelectronics 

 Reconfigurable processors 

 Error detection and correction  

 Signal and image data compression 

 High speed correlators 

 Innovative circuits 

Main 
Technology  

Chemical sensors 

Food 
applications 

Detection of Staphylococcus aureus in food samples. 

 
 

Enterprise 
Center for Biorecognition and 
Biosensors 

Country Canada 

Website http://cbb.mcgill.ca Contact 
Maryam Tabrizian 
maryam.tabrizian@
mcgill.ca 

Main 
Products 

 Micro and nanostructured biorecognition systems for identification, 
measurements and patterning of the (bio)molecular and cellular 
interactions. 

 Development of techniques, protocols and tools for detection and 
quantification of molecular and cellular interactions. 

 Design and implantation of integrated biosensors, lab-on-a-chip, 
microfluidic devices for fundamental studies and diagnostics. 

 Social impacts (NE3LS) of the CBB technological developments. 

Main 
Technology  

biosensors 

Food 
applications 

Most of the developments and research activities have a potential 
application for the food industry and food security 

Food Chain General aplication 

 
  

http://www/
https://www.fqr.gouv.qc.ca/pls/htmldbp/f?p=309:131:2101611301611297953:::131:P131_AXR_NO_SEQ,F301_RESET_COLLECTION:874,1
https://www.fqr.gouv.qc.ca/pls/htmldbp/f?p=309:131:2101611301611297953:::131:P131_AXR_NO_SEQ,F301_RESET_COLLECTION:874,1
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Enterprise 
Food Safety and Technology Research 
Center – Polytechnic University of 
Hong Kong 

Country China  

Website http://myweb.polyu.edu.hk Contact 

Ms. Wai-yin PANG 
bcyin@inet.polyu.ed
u.hk 
Assistant Scientific 
Officer  

Main 
Products 

 Food safety and toxicology 

 Food processing and packaging safety 

 Testing certification 

 Food authentication/traceability 

 Food allergy 

 Functional food development 

 Food waste management 

Main 
Technology  

biosensor 

Food 
applications 

Fast biosensor for detecting of harmful substances in food. 

Food Chain General application 

 
 

Enterprise 
Detection and Food Safety Center – 
Auburn University 

Country USA 

Website 
http://www.eng.auburn.edu/research
/186enter/audfs 

Contact - 

Main 
Products 

 RNA-based biosensors for pathogen detection 
 New biodetection method using amplified photo electrochemical signaling 
 Air sampling for E. coli detection on spinach leaves  
 Chemical sensing strategies based on molecularly imprinted polymers 
 Wireless amperometric sensors for pathogen detection 
 FET DNA biosensors for pathogen detection 
 Improvement of phage probes using genetic engineering 
 Phage for MRSA detection 
 Immobilizing phage using Langmuir-Blodgett Films 
 Surface modification of ME materials to allow direct immobilization of 

phage 
 Liquid phage solutions for cleaning of food preparation surfaces 
 Vortex Centrifuges for detection of contamination in large volumes of food 
 Invasive insect species detection using Smart automated traps 
 Magnetoelastic sensors for pathogen detection on fresh fruits/vegetables 
 Magnetoelastic sensors for in-situ monitoring of plant physiology 

Main 
Technology  

Biosensor and chemical sensors 

Food 
applications 

Recognition of food borne pathoges, especially Salmonella and Escherichia. 

Food Chain Meat / Fruit and vegetables 

 

http://www/
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Enterprise 
The Center for Advanced Sensor 
System – Binghampton University 

Country USA 

Website http://www.binghamton.edu/case/ Contact 
http://www2.bingha
mton.edu/about/con
tact-us.html 

Main 
Products 

 Advances in basic sensor research, functional sensing materials, 
characterization, enhanced signal transduction and laboratory testing. 

 Transformation, engineering and integration of basic sensor designs 
into functional devices for solving societal problems. 

 Multidisciplinary approaches designed to educate students and foster 
economic development through collaboration with major national 
laboratories, the private sector and other research centers. 

Main 
Technology  

Chemical sensors 

Food 
applications 

Biochemical sensors have emerged as a dynamic technique for qualitative 
and quantitative determination of different analyses that are important to 
many areas of environmental, clinical, agricultural, food or military 
investigations. 

Food Chain General application 

 
 

Enterprise Bio Detection Instruments Country USA 

Website 
http://www.biodetection-
instruments.com 

Contact 

http://www.biodete
ction-
instruments.com/co
ntact.html 

Main 
Products 

Portable food pathogen detection systems 

Main 
Technology  

 Capillary/microfluidic  biosensor technology for rapid detection of food 
pathogens 

 Quantum dot biolabeling coupled with immunomagnetic separation 

for detection of foodborne pathogens 

 Immunomagnetic beads based quartz crystal microbalance (QCM) 

biosensor for detection of bacterial pathogens 

 Immunomagnetic nanobeads for highly efficient separation of bacterial 

pathogens from food samples 

Food 
applications 

Food pathogens detection 

Food Chain General applications 

 
 

http://www/
http://www/
http://www.biodetection-instruments.com/foodborne-pathogens.html
http://www.biodetection-instruments.com/foodborne-pathogens.html
http://www.biodetection-instruments.com/bacterial-pathogens.html
http://www.biodetection-instruments.com/bacterial-pathogens.html
http://www.biodetection-instruments.com/bacterial-foodsamples.html
http://www.biodetection-instruments.com/bacterial-foodsamples.html
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Enterprise CapitalBio Corporation Country China 

Website http://www.capitalbio.com Contact 
office@capitalbio.co
m 

Main 
Products 

Food Safety Detection Systems 

Main 
Technology  

biosensors 

Food 
applications 

Food borne pathogen detection 

Food Chain General application 

 
 

Enterprise Diagnostics for All  Country USA 

Website http://www.dfa.org Contact info@dfa.org 

Main 
Products 

Non profit organization that develop mainly lab on a chip devices for 
diagnostic liver function that will be utilized in developing countries as part 
of medical assistance campaigns.  

Main 
Technology  

To fabricate a diagnostic device, DFA patterns channels and assay zones (or 
wells) of water-repellant materials into a piece of paper roughly the size of 
a postage stamp. Biological and chemical assay reagents are then 
deposited in the wells. When blood, urine, saliva, sweat or other biological 
samples are applied to the device, the paper wicks the sample through the 
channels to the assay zones, without external pumps or power. Upon 
contact, the assay zone quickly changes color and results are then easily 
read by comparing the color change with a reference scale printed on the 
device. After use, the device can be easily disposed of by burning. As we 
develop more advanced diagnostics, DFA’s paper devices can be 
embedded with electrical circuitry to enable resistive heating, 
electrochemical assays, or initial processing of assay results. 

Food 
applications 

One new project to develop lab on a chip devices for detecting spoilage in 
milk and toxins contamination in cereals for African farmers. 

Food Chain General application 

 
  

http://www/
http://www/
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Enterprise Biosensors Lab – University of Arizona Country USA 

Website http://biosensors.abe.arizona.edu Contact 
http://biosensors.ab
e.arizona.edu/yoon.
htm 

Main 
Products 

Basic research on microfluidics and molecular techniques 

Main 
Technology  

biosensors 

Food 
applications 

Paper microfluidics and smart phone for water quality and food safety 
Low-cost smart phone detection of waterborne and foodborne pathogens. 

Food Chain General application 

 
  

http://biosensors/
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11 Results of the micro-consultation 

 
The FMS homepage contains a directory (http://www.foodmicrosystems.eu/fms-
add-directory-profile.php) with contacts of key research groups in microsystems that 
address food-related topics, with up to date 265 entries. During registration for this 
directory, participants were given the option to fill a micro-consultation with the 
following questions: 
Q1: According to you, what are the most exciting innovations that microsystems 
research can offer to the food industry in the next 10 years? 
Q2: According to you, which microsystems research areas should be financed by the 
EC in its future research programme “Horizon 2020”? 
Q3: Do you have ideas of future research projects relevant to FoodMicroSystems? 
Describe it in a few words. 
The following table gives an overview on the results. Similar answers were merged 
where possible for better reading.  
 
Q1 Q2 Q3 

On-site information 
(including Point-of-Care 
devices) 

Electrochemical sensors Novel microstructures 

Real-time information Novel microstructures Handheld devices, possibly 
connected with 
smartphones 

Handheld/portable devices Microdevices for quality and 
safety 

Wine quality assessment 

Mobile measurements Multianalyte bioreagents Sensors for biotoxins, 
applicable in field 

Better sensitivity and 
selectivity 

Nanodevices (Lab-on-a-chip, 
biosensors) 

Biomicrofluidic arrays (e.g. 
for meat testing) 

Assessment of food quality Food safety, food 
production, “in-vitro”-food 

Autonomous, low-power 
Lab-on-a-chip devices, 
sterilizable 

Low-cost devices Material research for 
sensing and energy 
harvesting 

Biosensor for milk quality, 
rapid detection of mastitis 
pathogens 

“in-vitro” food Autonomous lab-on-a-chip 
devices 

Energy self-sufficient sensors 
for food quality 

“smart labels” (temperature, 
humidity, gases), e.g. RFID-
based 

Sensors / biosensors Toxin detection using 
magnetic bead purification 
in combination with 
aptamers or  
optical/electrochemical 
sensors 

Energy harvesting/energy 
autarkic 

Nanoscale materials with 
novel functionalities 

Devices for online 
nutraceutic labeling and 
fraud detection 

http://www.foodmicrosystems.eu/fms-add-directory-profile.php
http://www.foodmicrosystems.eu/fms-add-directory-profile.php
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Miniaturized systems Sensors with extremely low 
power consumption 

Smart packages based on 
low-cost NMT solutions 

Printable sensors/devices MST manufacturing 
technologies 

Inexpensive, single-use 
microsystems for quality and 
contamination monitoring 

New sensing concepts (e.g. 
aptamers, photonic crystals) 

Low-cost electrode solutions 
(e.g. printed electrode), low 
cost optical detection 
elements (e.g. photodiodes) 

Portable system for rapid 
molecular detection of 
pathogens in food 

 Ultrathin flexible 
microelectronics, printable 
displays, sensors 

Microspectrometers for 
wine fraud 

 Stand-off quality and safety 
monitoring/online checks of 
nutritional and nutraceutic 
factors 

Gas and biosensors for food 
control 

 Inexpensive microsystems 
for freshness monitoring 

 

 Online continuous process 
control, in situ biological 
sensing, on-field wireless 
sensor networks 
(agriculture) 

 

 Control of quality of food 
processing and final product 
with more rapid, efficient  
and autonomous systems 

 

 New sensing concepts 
(aptamers, QD, ..), molecular 
detection on droplet 
microfluidics 

 

 Low-cost 
microspectrometers, RFID 
tags with sensing capabilities 

 

 Photonic crystal devices 
applied to sensing 

 

 
 
To summarize, a trend can be observed towards the development of technologies 
for the real-time, on-site control of food quality. The sensors will ideally be 
inexpensive, autonomous and multifunctional, and can communicate relevant 
information directly to the consumer. Several enabling technologies such as 
printable materials, RFID data transmission, energy harvesting and MST-based 
fabrication can substantially contribute to achieve these goals. The sensors should 
have different functionalities, i.e. measure temperature, humidity, gases and/or 
biomarkers. Another important development seems to be lab-on-a-chip devices for 
food applications. 
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12 Summary Charts 

 

 
 
Chart 1. Percentage of projects directly related and not directly related to the food 
sector. 
 

 
 
Chart 2. Percentage of projects funded by European programs and projects funded by 
private or national initiatives 
  

Directly 
related to 

food  
47% 

Not directly 
related to 

food 
53% 

Not EU Funded 
Projects 

56% 

EU Funded 
Projects 

44% 
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Chart 3. Percentage of R&D institutions and private enterprises involved in the 
studied projects 
 

 
 
Chart 4. Percentage of enterprises that are potential end users of micro and 
nanotechnologies and enterprises catalogued as producers of these technologies. 
  

Enterprise
s 

42% 
Institution

s 
58% 

Producers 
71% 

End Users 
29% 
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Chart 5. Number of appearances per country in the studied projects 

 
Chart 6. Number of appearances per country in private projects 
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Chart 7. Classification of the European projects by capabilities of the MST (see the 
modified matrix Capabilities vs. Chains).   

 
 
Chart 8. Classification of the non European projects by capabilities of the MST (see 
the modified matrix Capabilities vs. Chains) 
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Chart 9. Percentage of developed devices as part of the results of the analyzed 
projects 
 

 
Chart 10. Main approach of the MNT projects 
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Chart 11. Percentage of projects classified in different food industries. 
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Annex I – List of respondents 
 
 
The following list gives the respondents for the questionnaires, interviews and 
micro-consultation. The FoodMicroSystems project members like to thank all 
respondents for contributing with their answers and comments.  
 
name affiliation 

Petr Skladal Masarykova Univerzita 

Erik van der Linden Wageningen University 

Ricardo Diaz AINIA – Technological Center on Food 

Research 

Angel Montoya UPV – Universitat Politècnica de València 

Maria Luz Rodriguez UVA – University of Valladolid 

Elisa González-Romero University of Vigo 

Michael Vellekoop University of Bremen 

Ruud Vullers IMEC-NL / Holst Centre 

Laurent Francis UCL- SMALL 

Toonika Rinken University of Tartu 

Jürgen Wöllenstein Fraunhofer IPM 

Felix von Stetten HSG-IMIT 

Sabine Brunklaus Institut für Mikrotechnik Mainz IMM 

Georg Menges NXP Semiconductors 

Jane Turner Hebrew University of Jerusalem 

Anna Grazia Mignani CNR – IFAC 

Leandro Lorenzelli FBK – CMM 

Ryszard Jachowicz Warsaw University of Technology 

Luis Fonseca CSIC – CNM 

Cecilla Jiménez-Jorquera CSIC IMB – CNM 
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Kepa Mayora Ikerlan S. Coop 

Santiago Marco University of Barcelona 

Angel Rodriguez Universitat Politécnica de Catalunya 

Kris van de Voorde IMEC 

Gundula Piechotta Fraunhofer ISIT 

Guy Voirin CSEM 

Fabrizio Ceciliani University of Milano 

Begona Espina International Iberian Nanotechnology 

Laboratory 

Bernhard Jakoby Johannes Kepler Universität Linz 

Maria Pilar Marco Colàs CSIC 

Mats Carlin SINTEF 

Thea Sipiläinen-Malm VTT 

Michel Klerks Innovasieve Diagnostics BV 
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Annex II – Questionnaire for mailings 
 

About FoodMicroSystems 
FoodMicroSystems is a project supported by the EU that started in September 
2011. Its objective is to initiate the implementation of microsystems & smart 
miniaturised systems in the food sector by improving cooperation between 
suppliers and users of microsystems for food/beverage quality and safety. Among 
other results, the project will deliver technological roadmaps that will describe 
how to implement smart systems applications in the food sector.  
 
Area covered 
The area is microsystems with applications in the food sector. Microsystems are 
defined as systems providing information on the food products or change the 
properties of the food products and involve components using micro- and 
nanotechnologies. It focuses on material / device / equipment developments that 
could be regarded as an ICT contribution to food applications. We do not cover 
ingredients or additives in the food. 
 
Period covered 
The period covers the last 10 years 
 
Benefits for respondents 
The name of the respondents will be mentioned in the report. The persons who 
contribute will receive all reports prepared during FoodMicroSystems and will be 
invited to participate at events organized during the project.  
 
More information on: www.foodmicrosystems.eu 
 
 
 
PERSONAL INFORMATION 
 

Name  

Position  

Email / telephone  

Website   

Institute / company  

Number of group members / 
employees 

 

 
 
 
 
 
 
 

http://www.foodmicrosystems.eu/
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1. RESEARCH PROGRAMMES AND PROJECTS 
 

1-1 Own expertise 
Please describe your own expertise / expertise of your research group / your 
department 
 

Expertise 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1-2 Partners 

Please identify relevant partners in finalized, running or planned projects 
 

partner & country project & competence 

  

  

  

  

  

  

  

  

 
 
1-3 Network  

Please identify relevant sources you use for the exchange of information, networking 
etc  
Only examples are given, please add other sources if applicable 
 

Source Name, if applicable 

Trade fair  

Conferences  
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Internet  

  

  

  

 
2 APPLICATIONS OF MST & FOOD 
 

2-1 In your opinion, which food section (among meat, fish, dairy, fruit and 
vegetables, beverages, or others) has a high relevance / important regarding 
quality control requirements and possible application of MST? 
Note: If possible, please give a statement why a certain food section is of 
importance 
 

Food section Importance 

  

  

  

  

  

  

 
 

2-2 In which context should MST & Food be addressed in future projects? 
Note: If possible, please give a statement why you think a certain food topic is of 
importance 
 

MST technology Possible food application 

  

  

  

  

  

  

  

  

 
 

2-3 Please describe important requirements microsystems must fulfill – from 
your point of view – for successful application in the food industry 
Note: If possible, please give a statement why it is of importance 
 

Requirement Importance 
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2-4 Please describe – from your point of view – possible obstacles for MST 
applications in food industry 
Note: If possible, please give a statement why it is of importance 
 

Obstacle Importance 

  

  

  

  

  

  

 
 
    3 FUTURE OF MST & FOOD 

 

3-1 In your opinion, which are the most promising food-related MST 
applications within the next 10 years? 
Note: If possible, please give a statement why it is of importance 
 

MST application Importance 

  

  

  

  

  

  

 
 

3-2 What kind of support is needed to implement the MST applications 
mentioned in 3-1? 
What do you expect from projects like FoodMicroSystems? 
 

Kind of support 
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                        What do you expect from projects like FoodMicroSystems? 

 

 

 

 

 
3-3 Research projects / strategies planned 

Please identify relevant projects / strategies you are planning for the future related 
to MST & food 
 

Topic    

 

 

 

 

 

 
3-4 Future collaboration / research projects 

Please identify your technical / scientific expertise you can bring in for future 
collaboration projects related to MST & food 
 

Expertise    

 

 

 

 

 

 
 
4 INITIATIVES, EVENTS, RECOMMENDATIONS 
 

4.1 Support of our project 
We plan to organize several workshops, information days and trainings during the 
FoodMicroSystems project. Please indicate your interest to participate. This will 
help us to distribute invitations according to your needs. All events will also be 
announced on our website www.foodmicrosystems.eu 
 

Information campaign Yes:                    No: 

Training days for scientists/industry Yes:                    No: 

Information days for food industry Yes:                    No: 

Expert Workshop Yes:                    No: 

 

http://www.foodmicrosystems.eu/
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4.2. What topics are you most interested in? 

 

 

 

 

 

 

 
4.3 Do you know further persons who should be invited?  
 

 

 

 

 

 

 

 
4.4 Do you have any further recommendations e.g. experts, webpages, projects, 
literature etc  

 

 

 

 

 

 

 

 

Thank you very much for your support! 
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Annex III – Questionnaire for interviews 
 

About FoodMicroSystems 
FoodMicroSystems is a project supported by the EU that started in September 
2011. Its objective is to initiate the implementation of microsystems & smart 
miniaturised systems in the food sector by improving cooperation between 
suppliers and users of microsystems for food/beverage quality and safety. Among 
other results, the project will deliver technological roadmaps that will describe 
how to implement smart systems applications in the food sector.  
 
Area covered 
The area is microsystems with applications in the food sector. Microsystems are 
defined as systems providing information on the food products or change the 
properties of the food products and involve components using micro- and 
nanotechnologies. It focuses on material / device / equipment developments that 
could be regarded as an ICT contribution to food applications. We do not cover 
ingredients or additives in the food. 
 
Period covered 
The period covers the last 10 years 
 
Benefits for respondents 
The name of the respondents will be mentioned in the report. The persons who 
contribute will receive all reports prepared during FoodMicroSystems and will be 
invited to participate at events organized during the project.  
 
More information on: www.foodmicrosystems.eu 

 
 
PERSONAL INFORMATION 
 

Name  

Position  

Email / telephone  

Website   

Institute / company  

Number of group members / 
employees 

 

 
 
 
 
 

http://www.foodmicrosystems.eu/


 

 
 

207 

 
1. RESEARCH PROGRAMMES AND PROJECTS 
 

1-1 Own expertise 
Please describe your own expertise / expertise of your research group / your 
department 
 

Expertise 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
1-2 Partners 

Please identify relevant partners in finalized, running or planned projects 
 

partner & country project & competence 
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1-3 Network  
Please identify relevant sources you use for the exchange of information, networking 
etc  
Only examples are given, please add other sources if applicable 
 

Source Name, if applicable 

Trade fair  

Conferences  

Internet  

  

  

 

Additional notes for section 1 
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2 APPLICATIONS OF MST & FOOD 
 

2-1 In your opinion, which food section (among meat, fish, dairy, fruit and 
vegetables, beverages, or others) has a high relevance / important regarding 
quality control requirements and possible application of MST? 
Note: If possible, please give a statement why a certain food section is of 
importance 
 

Food section Importance 

  

  

  

  

  

  

 
 

2-2 In which context should MST & Food be addressed in future projects? 
Note: If possible, please give a statement why you think a certain food topic is of 
importance 
 

MST technology Possible food application 

  

  

  

  

  

  

  

  

 
 

2-3 At which point in the food chain (agriculture, processing, transport etc.) MST 
could have the greatest impact? 
Note: If possible, please give a statement why a certain part of the chain is of 
importance 
 

Point in Food Chain Importance 

Agriculture  

Food Processing  

Transport  

Storage  

Supermarket  
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Consumer  

  

 
 

2-4 Please describe important requirements microsystems must fulfill – from 
your point of view – for successful application in the food industry 
Note: If possible, please give a statement why it is of importance 
 

Requirement Importance 

  

  

  

  

  

  

  

 
 

2-5 Please describe the most important reasons – from your point of view – how 
the consumer can benefit from MST applications in food industry 
Note: If possible, please give a statement why it is of importance 
 

Reason Importance 

  

  

  

  

  

  

  

 
 

2-6 Please describe the most important reasons – from your point of view – how 
the EU / EU-Regulations can benefit from MST applications in food industry 
Note: If possible, please give a statement why it is of importance 
 

Reason Importance 
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2-7 Please describe – from your point of view – possible obstacles for MST 
applications in food industry 
Note: If possible, please give a statement why it is of importance 
 

Obstacle Importance 

  

  

  

  

  

  

  

 
 

Additional notes for section 2 
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    3 FUTURE OF MST & FOOD 

 

3-1 In your opinion, which are the most promising food-related MST 
applications within the next 10 years? 
Note: If possible, please give a statement why it is of importance 
 

MST application Importance 

  

  

  

  

  

  

 
 

3-2 What kind of support is needed to implement the MST applications 
mentioned in 3-1? 
      What do you expect from projects like FoodMicroSystems? 
 

Kind of support 

 

 

 

 

                       What do you expect from projects like FoodMicroSystems? 

 

 

 

 

 
3-3 Research projects / strategies planned 

Please identify relevant projects / strategies you are planning for the future related 
to MST & food 
 

Topic    
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3-4 Future collaboration / research projects 

Please identify your technical / scientific expertise you can bring in for future 
collaboration projects related to MST & food 
 

Expertise    

 

 

 

 

 

 

 
 

Additional notes for section 3 
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4 RECOMMENDATIONS FOR FMS INITIATIVES AND EVENTS 
 

4.1 Support of our project 
We plan to organize several workshops, information days and trainings during the 
FoodMicroSystems project. Please indicate your interest to participate. This will 
help us to distribute invitations according to your needs. All events will also be 
announced on our website www.foodmicrosystems.eu 
 

Information campaign Yes:                    No: 

Training days for scientists/industry Yes:                    No: 

Information days for food industry Yes:                    No: 

Expert Workshop Yes:                    No: 

 
 
4.2. What topics are you most interested in? 
 

 

 

 

 

 

 
 
4.3 Do you know further persons who should be invited?  
 

 

 

 

 

 

 

 
 

4.4 Do you have any further recommendations e.g. experts, webpages, projects, 
literature etc  

 

 

 

 

 

 

 

 

http://www.foodmicrosystems.eu/
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Thank you very much for your support! 
 
 
If you have any further remarks, questions or comments please do not hesitate to 
contact us: 
 
 
Dr. Mark Buecking 
 
Fraunhofer Institute for Molecular Biology 
and Applied Ecology IME 
Auf dem Aberg 1 
57392 Schmallenberg-Grafschaft 
Germany 
Tel.: +49 (0) 2972 / 302 304 
Mobile: +49 (0) 172 825 77 33 
Email: mark.buecking@ime.fraunhofer.de 
 

Dr. Katrin Schmitt 
 
Fraunhofer-Institute for Physical Measurement 
Techniques IPM 
Heidenhofstr. 8 
79110 Freiburg 
Germany 
Tel: +49-(0)761 / 8857-316 
Email: katrin.schmitt@ipm.fraunhofer.de 
 

 
 
 
 
 
 


