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Final publishable summary report 
 

Executive Summary 
Coeliac disease (CD) is an autoimmune disease that occurs in genetically predisposed people. In 

Europe 1 in 100 people are affected, but only a small percentage of these (~12%) have been 

diagnosed. In an autoimmune disease the body produces antibodies that attack its own tissue, in 

coeliac disease this is triggered by eating gluten, a protein found in wheat, rye and barley and 

ingredients derived from these cereals. Undiagnosed CD has a very high impact on the person 

affected and their families as well as a significant economic cost, both in terms of healthcare 

provision and lost potential. Studies have shown that it takes on average 11 years for a person to be 

diagnosed with CD. They are often incorrectly treated for other illness as symptoms are not always 

specific. There are no drug treatments available, however observing a gluten free diet can reverse the 

symptoms 

 

The overall objective of CD-MEDICS is the development of a desktop instrument with disposable 

biosensor integrated microfluidic cartridges for diagnosis and monitoring of coeliac disease at point 

of care, with inbuilt communication to hospital information systems and patient records. A core 

component of the diagnosis system is a microfluidic lab-on-a-chip disposable. This enables the user 

to introduce a drop of blood to the device, insert it in the instrument and run the diagnostic test. 

There is one test for the antibodies and one test for the genes associated with the disease. 

 

CD-MEDICS has achieved all of its objectives and realised a prototype instrument and microsystem 

combination capable of both HLA and serology assays. 

 
Instrument with genetic (HLA) and antibody assay microsystems  

To achieve the goals of the electrode a process of development has taken place involving interaction 

with key stakeholders to define specifications for the system, both in terms of use and function. 

Assays and electrochemical sensing systems have been developed to detect both the genes associated 

with coeliac disease and the antibodies present in the blood indicating that the disease is expressed. 

These assays and sensing systems have been built into microfluidic systems to run all aspects of the 

assays. These include micro valves, mixers, dried and liquid reagents, amplification of DNA, dilution 

chambers and waste management. One of the key features of the microfluidics is that both genetic 
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and antibody systems have exactly the same footprint and electromechanical interface with the 

instrument enabling them to be run by the same instrument. 

The instrument has gone through 3 design iterations working closely with other workpackages to 

ensure seamless integration. One of the key innovations in the instrument design is the use of 

machine vision to monitor and control the flow of fluids around the microsystem. This has provided 

the accuracy and flexibility required in the design and is portable to other disease detection 

platforms. A patent has been applied for this system. Indeed 3 patents have been applied for within 

the project covering genetic detection, fluidic control and sensing. 

Communications has been inbuilt to the system so that the instrument can interface with a hospital 

information system, enabling doctors to request tests for patients and to upload the results to the 

patients electronic record. All of the assays, sensors, fluidics and instrument and communications 

have undergone a series of validation tests to ensure that they function as designed. In addition a 

patient trial is taking place to assess performance in a clinical environment. 

 

Dissemination and training are also key activities within CD-MEDICS the list below details some of 

the key activities. 

 CD-MEDICS website www.cdmedics.eu 

 Public newsletters – giving updates on project progress 

 Project flyer – information on the project available to the general public and healthcare 

professionals 

 Doctors pamphlet – giving details about coeliac disease in 16 languages 

 You-Tube videos – 

o The animated video described, with subtitles in English, French, German and Spanish.  

o Coeliac Disease Uncovered - A 3 minute introduction to coeliac disease describing 

the epidemiology, clinical presentation, symptoms and dietary treatment  

o Awareness among medical professionals   

o CD-MEDICS serology assay using integrated microsystems 

o CD-MEDICS HLA assay using integrated microsystems 

 Online training tool for healthcare professionals 

 CD-MEDICS roadshows – detailing the work of the project to the public and healthcare 

professionals 

 CD-MEDICS trade fairs – interacting with commerce and industry 

 Scientific publications – 17 publications 

 CD-MEDICS friends – enabling people to sign up and receive regular updates about the 

project 

 

In summary CD-MEDICS has been a highly successful project achieving all of it objectives and 

making significant scientific, technical and societal impacts with the potential for a high degree of 

commercialisation.  

 

The members of the CD-MEDICS consortium would like to thank the European Union for co-

funding the project under the Framework 7 programme. 

http://www.cdmedics.eu/
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Project Context and Objectives 
 

Coeliac disease (CD) is an autoimmune disease that occurs in genetically predisposed people. In 

Europe 1 in 100 people are affected, but only a small percentage of these (~12%) have been 

diagnosed. In an autoimmune disease the body produces antibodies that attack its own tissue, in 

coeliac disease this is triggered by eating gluten, a protein found in wheat, rye and barley and 

ingredients derived from these cereals.  

 

The disease can present and be diagnosed at any age but the most common age of diagnosis is 40 - 

50 years. Coeliac disease does run in families, but not in a predictable way.  Overall, about 1 in 10 

relatives of coeliac patients will themselves have coeliac disease.  This means that there is at least a 

90% chance that a blood relative will be unaffected. It is not uncommon for a correct diagnosis to 

take many years and in one study, (Cranney, 2003), the average time for diagnosis was found to be 

11 years. 

 

For someone with coeliac disease eating gluten causes the lining of the bowel to become damaged.  

The enzyme tissue transgulaminase modifies the gluten protein, and the immune system attacks the 

bowel tissue causing inflammation. This leads to the villi in the small intestine, which absorb 

nutrients into the body, becoming initially inflamed, then flattened. This interferes with the normal 

absorption of nutrients leading to the many and varied symptoms expressed by coeliac disease 

sufferers. Symptoms may range from mild to severe, and can include; bloating, diarrhoea, nausea, 

wind, tiredness, constipation, anaemia, mouth ulcers, headaches, weight loss, hair loss, skin 

problems, short stature, osteoporosis, depression, infertility, recurrent miscarriages and  joint/bone 

pain. Some symptoms may be confused with irritable bowel syndrome (IBS), Crohn’s disease or 

wheat intolerance, while others may be put down to stress, or getting older. In some cases this can 

lead to patients being given unnecessary procedures or drug regimes. The condition is also strongly 

associated with other autoimmune conditions, such as diabetes mellitus (10% of coeliacs affected), 

auto-immune thyroiditis and many others, and the likelihood of developing such conditions may 

increase with the length of time an individual is exposed to dietary gluten, in other words when the 

condition remains undiagnosed and untreated (Ventura 1999). 

 

Coeliac disease is not curable but symptoms can be reversed by strict adherence to a non-gluten diet. 

 

The overall objective of CD-MEDICS is the development of a desktop instrument with disposable 

biosesnor integrated microfluidic cartridges for the diagnosis and monitoring of coeliac disease.  The 

system will be built around a Lab-on-a-Chip platform capable of detecting nucleic acids (HLA 

typing) as well as proteic molecular markers (auto-antibodies), and will provide information as to the 

genetic pre-disposition and whether the disease is expressed.  This platform will be developed in a 

modular format, which will allow the instrument to be used in a variety of locations and enable 

various instrument configurations to be realised. Thus, the combined integrated device could be used 

for a number of scenarios including, diagnostics (HLA and autoantibody), general population 
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screening, just HLA typing or just the auto-antibody microsystem could be used for monitoring 

compliance to a gluten free diet. 

 

The proposed combination of serology and HLA-typing is the only definitive way to screen for 

coeliac disease; a combined diagnosis accounting for symptomatic, silent and latent CD patients aims 

for 100% specificity and sensitivity. 

 

A core component of the diagnosis system is a lab-on-a-chip disposable. This enables the user to 

introduce a drop of blood to the device, insert it in the instrument and run the diagnostic test. The 

lab-on-a-chip device looks like a simple piece of plastic but incorporates comprehensive 

intelligence: including a microstructured fluidic network allowing for a precisely controlled flow of 

reagents, a specifically adapted surface for capture the target biological markers, and finally 

electrochemical biosensor arrays, to enable an integrated and extremely fast detection. 

 

The project also aims to incorporate communications that are capable of seamlessly operating in all 

point-of-care-driven environments (e.g. clinical laboratories, hospitals, physicians’ offices) and 

transparently communicating with existing Hospital Information Systems (HIS) and patient’s 

Electronic Health Record (EHR). This approach will allow for the integration of the information 

collected by the PoC device with the patient’s EHR content, and better analysis and interpretation of 

the measurement results.  A fully functional prototype device has been tested in the clinical 

environment with real patient samples and interfaced to the hospitals electronic patient record 

system. 

 

In addition to the technical and scientific developments a range of training and dissemination 

activities will be undertaken to raise awareness of the disease in the medical community. 

 

The objective of the project can be broken down into a number of key challenges to be considered: 

 development of immunoassays for autoantibody detection and assays for HLA typing 

including amplification protocols  

 development of biosensor arrays that can be used for detecting the autoantibodies and HLA 

genes 

 development of integratable micromodules for the pre-treatment of samples (separation of 

serum from cells), cell lysis & DNA extraction, multiplex amplification  and biosensor array 

detection 

 development of pre-production prototype instrumentation with hardware and software system 

components 

 development of specific communication protocols and standard generic Wireless protocols, 

for running of systems on hospital/GP/local IT for linkage to central database of patient 

electronic records 

 benchmarking, validation and feasibility study to demonstrate usefulness of integrated 

microsystem 
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The major advantage of such a system is the reduction of resources required to produce a rapid and 

cost-effective diagnosis for a patient and provide ongoing monitoring. 

 

Main S&T results 
 

System Specifications 

Defining the key parameters of the CD-MEDICS system has been critical to the success of the 

project. This has taken into account all of the key stakeholders including clinical end users and 

patients who will ultimately interact with the CD-MEDICS system. The figure below shows the 

different perspectives engaged with and how they have interacted to provide the specifications. 

 

 
Figure 1 Information flow for system specification 

 

The key stake holders included: 

 Health-care professional ‘hands-on’ end-user of system  

 Exploitation partners  

 Assay development teams  

 Biosensor developmental teams  

 Microfluidics and microfabrication teams  

 Instrumentation partners  

 Communications  

 CD-MEDICS Ethical Committee 

 Standards and regulatory 
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 Patient groups 

 

From the discussions with the stakeholder groups and number of key specifications have emerged. 

These include: 

 

Item Specification 

Instrument Desktop size capable of running 1 microfluidic analysis 

cartridge at a time. 

Specific software interfaces for different user types: 

Medical End User 

System Administrator 

Experimenter / technician 

Microsystems Separate microsystems for HLA and serology 

Based on a microtitre well plate size 

Separate cartridge for liquid reagents which attaches to 

the main cartridge. 

Dried reagents stored within the cartridge 

All waste to be stored within the cartridge 

All microsystems to have the same interfaces, electrical 

and mechanical so that they can be run by the 

same instrument. 

Sample input is a single drop (20µl) of blood 

Easily disposable in clinical waste 

Shelf life >12 months 

Assays Time for analysis 15-30 mins. 

Automated calibration and controls 

Communications Interface to hospital information system via HL7 2.x 

 

Based on the above outline specification and on experimental results, more detailed specifications 

were developed. This lead to an initial design of microfluidic cartridge designs for the both the HLA 

and Serology microsystems, as shown in the figures below.  
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Figure 2: Fluidic design of the HLA cartridge (bottom view) 

 
Figure 3: Fluidic design of the serology cartridge (bottom view) 

 

Legend: 

1. Sample introduction chamber 

2. PCR element 

3. Liquid reagent interface 

4. Turning valves 

5. Sensors 

6. Serum metering 

7. Onboard waste 

8. Suction port for fluid flow 
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From these initial designs and generic specifications work within the defined areas of Assay 

Development (WP2), Sensor development (WP3), Microsystem development (WP4), 

Instrumentation (WP6) and Communications (WP5) was further developed. 

 

Assay Development 

 

Evaluation of measurement of anti-glutenin antibodies for detection of coeliac disease 

Partner KCL developed an assay for the detection of antibodies to wheat high molecular weight 

glutenin sub-units 1Dy10. It was demonstrated that patients with untreated coeliac disease had 

significantly increased levels of serum antibodies to 1Dy10 compared to controls, indicating the 

participation of these proteins in the adaptive immune response to gluten (Mann Whitney U-test). 

The data sets were subject to ROC analysis (MEDCALC, MedCalc Software, Belgium) and the best 

area under the curve allowed cut-offs to be established. IgA antibodies had sensitivities and 

specificities of 72.5% and 78.26% respectively. IgG antibodies had sensitivities and specificities of 

75.3% and 68.1%. Partner URV developed methodologies for the deamidation of HMW hlutenins 

and when deamidated 1Dy10 was used as the antigen, IgA antibodies had sensitivities and 

specificities of 76.8% and 65.2%, and IgG antibodies had sensitivities and specificities of 36.2% and 

92.8%. Discrimination between coeliac patients and controls is not enhanced by deamidation of 

1Dy10. The tests did not detect any case of coeliac disease that could not be detected by 

commercially available tests. Thus antibodies to these proteins are not useful markers for the 

detection of coeliac disease.  

  

Evaluation of measurement of auto-antibodies to deamidated gamma-gliadin peptide for 

detection of coeliac disease 

Partner KCL developed an assay for detection of a deamidated gamma-gliadin peptide, which was 

highly sensitive and specific for CD, although less so than the IgA tTG test. KCL and SMT showed 

that addition of the results from the new tests to those obtained using Partner Eurospital's deamidated 

peptide tests led to detection of a few extra cases of adult and childhood coeliac disease, but with the 

introduction of an increased number of false positives, rendering the specificity unacceptably low.  

The final set of markers to be included on the microsystem was thus defined to be total IgA and IgA 

anti-tissue transglutaminase, with a second microsystem also incorporating IgG anti-deamidated 

gliadin peptide. 

 

Multiplex amplification for low resolution HLA typing  

Partners FRCBS, TATAA and INNO developed protocols for the typing of the coeliac disease (CD) 

associated HLA alleles. The gene products of these alleles assemble to the phenotypes required for 

the development of CD: DQ2 (DQA1*05:01/DQB1*02:01 or DQA1*05:05/DQB1*02:02) and DQ8 

(DQA1*03:01/DQB1*03:02). The assay design included the amplification of these target sequences 

on genomic DNA derived from blood by PCR and their detection. Two different PCR amplification 

strategies have been pursued in parallel, namely the use of sequence specific oligonucleotide probes 

(SSO - FRCBS and TATAA) and the use of sequence specific PCR primers (SSP - INNO). In SSO 
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specific primers amplify the gene segment in question, to which probes specific for each allele or 

group will hybridize. In SSP the PCR primers are responsible for specificity and amplify only the 

alleles of interest. Both approaches have been successfully demonstrated in standard tube formats 

and different detection methods: Real-Time TaqMan PCR (SSO) and agarose gel (SSP), first as 

singleplex PCR reactions and then with the combined primer sets in multiplex setups.  

 

In SSO two primer pairs and five probes were developed to type DQA1*05, DQB1*02 and 

DQB1*0302. To separate DQA1*05:01 from *05:05 and DQB1*02:01 from *02:02, one additional 

primer pair and two more probes and to determine DQA1*02:01 and DQA1*03:01, one primer pair 

and three probes more were needed. High resolution typing of coeliac disease associated HLA alleles 

using SSO and real-time Taqman PCR was successfully developed and fully validated using real 

patient's samples (see WP7). 

 

In SSP-PCR, to type CD associated HLA alleles DQA1*05, DQB1*02 and DQB1*0302, four primer 

pairs/mixes including the internal PCR positive control are needed. The separation of DQA1*050101 

from DQA1*0505 and DQB1*0201 from DQB1*0202 is not possible with these primers, but for 

low-resolution typing, this is not necessary.  Low resolution typing coeliac disease associated HLA 

alleles was successfully developed and fully validated using real patient's samples. 

 

 

Novel approach for direct detection of PCR product through base hybridisation 

For detection using the biosensor arrays via hybridisation to immobilised oligonucleotides, followed 

by hybridation to an enzyme-labelled reporter probe, the SSP standard primers were re-designed to 

produce specifically modified oligonucleotides, enabling the development of a newly designed 

“dsFISH approach”, which obviated the need for generation of single stranded DNA post-PCR. This 

was done by introducing different molecules within the PCR primers: (1) for generation of single 

stranded overhangs a spacer (C3), that blocks the polymerase, (2) an amplicon specific sequence 

(“ASS”) at the 5’-end of the primer as a target for the immobilised probe / enzyme labelled reporter 

probe and (3) an optional internal DNA sequence (M13 linker) as a fishing target (magnetic beads 

coupled with M13 complementary probes). As an alternative to fishing to remove excess primers 

Exonuclease I could be used to selectively digest them and a further option was an optimisation of 

PCR conditions to avoid the need for this post-PCR processing step. A patent application for this 

approach was filed (INNO, URV, see WP11) and the approach can find huge application for DNA 

detection using microtitre plates, rapid-tests (chromatographic strips) as well as microarrays.  

 

Transfer of multiplex amplification to microsystem format 

For the adaption of the multiplex PCR assays to the the CD-Medics microsystem, both approaches 

were optimized to achieve high specificity, high sensitivity (yields of amplicons sufficient for 

detection), short cycling time and short detection time. The specificity and the sensitivity of the SSP 

was successfully enhanced by introducing modified primer sequences and concentrations. 

Oligonucleotides without this sequence worked well, particularly with the elongation of the PCR 

from 30 to 40 cycles and using a two-temperature PCR.  Within the SSO approach the 
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assembly/hybridisation conditions of the probes were further optimized. The specificity was 

enhanced by using competing probes and special “ARMS”-probes with additional mismatches for 

the differentiation of single base mismatches.  After evaluation on microchip, the SSP approach was 

selected based on selectivity, simplicity, multiplexing capability and compatibility with microfluidics 

and sensor technologies. 

 

Application of novel SSP approach to other diseases using rheumatoid arthritis as a model 

This work showed, that the consortium is able to extend the DNA assay developed to detect the CD 

associated alleles, to other disease targets. Therefore Partner INNO designed and tested new PCR-

SSP primers to detect the alleles, who contribute to susceptibility and rate of progression of joint 

destruction in rheumatoid arthritis (RA): DRB1*04 (*04:01, …), DRB1*01 (*01:01, *01:02), 

DRB1*10:01 and DRB1*14:02.). These alleles can be found in up to 80–90% of caucasoid RA 

patients.  After establishing single- and multiplex assays with standard primers, the special modified 

primer variants were successfully tested in singleplex and multiplex assays. The tails produced were 

designed to have the same sequences as those used in the CD-specific primers, so that the same 

immobilised probes and enzyme labelled reporter probes could be used i.e. same biosensor array can 

be used for different diseases.  Alternately, if it is desirable to detect predisposition to two or more 

diseases at the same time, different tail sequences could be exploited.  Partner URV have 

demonstrated that the PCR products were successfully detected using immobilised probes both on 

microtitre plates and biosensor arrays. 

 

Isolation of IgA anti-tissue transglutaminase and IgG anti-deamidated gliadin peptide for use 

as standards 

Partner URV have evaluated various techniques for the isolation of IgA anti-tissue transglutaminase 

and IgG anti-deamidated gliadin peptide autoantibodies from the serum of coeliac disease patients.  

tTG was immobilised via its' carboxyl, amine and carbohydrate moieties using affinity 

chromatography and coated magnetic microparticles.  Following albumin depletion, antibodies were 

captured from serum and further purified using column chromatography.  The developed 

methodology has been upscaled for the isolation of a large quantity of these standards, which post-

CDMEDICS will be used to quantitatively measure the concentration of the auto-antibodies in order 

to establish baseline values and ranges of elevated levels found in CD-patients.  In 2012, the 

European Society for Paediatric Gastroenterology, Hepatology and Nutrition (ESPGHAN) revised 

their diagnostic criteria from the previous gold standard of the biopsy to a combination of HLA-

typing and serology, measuring total IgA and IgA anti-tTG, specifically saying that diagnosis should 

be when tTG levels are ten times greater than the baseline (Journal of Pediatric Gastroenterology & 

Nutrition. 54(1):15-19, January 2012).  However, no test exists that gives quantitative measurement 

and the standards isolated within CD-MEDICS will facilitate the achievement of this, highlighting 

the timeliness of the results coming out from CD-MEDICS. Partners URV, UMC-MB and EURO 

have committed to a post-project task of evaluating hundreds of patient samples to quantitatively 

measure the autoantibody levels in both CD patient samples and control samples so as to establish 

baseline and CD-associated elevated levels. 
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Sensor Technology 

 

Amperometric detection  

 

Design, production and characterisation of electrode arrays 

Partner URV developed biosensor arrays for low and high resolution HLA typing as well as 

serological measurement of autoantibodies with amperometric detection.  The first achievement was 

the design and production of biosensor arrays for integration within the developed microsystems.  In 

the first instance a 3x12 electrode array was designed and produced using photolithography and these 

were used in developmental work.  However, due to the high costs of these arrays (>50€/array) they 

do not meet with the cost-specifications established in WP1 and cost-effective alternatives were 

pursued and successfully achieved via screen-printed electrode (2€) and finally using PCB based 

electrodes ( 0.5€).  Both the photolithographically produced electrodes, as well as the screen-

printed ones required extensive electrochemical cleaning whilst the PCB arrays simple require rapid 

chemical immersion prior to immobilisation of the coating biocomponent, highlighting their 

applicability to manufacturing on an industrial scale. 

 

 
 

Figure 4 Photolithographic, Screen printed and PCB electrode arrays 

 

 

Surface Chemistry for Biocomponent Immobilisation 

One of the critical issues in biosensor development is the surface chemistry and extensive studies 

were carried to evaluate different surfaces and interfaces with the aim of achieving maximum 

stability, optimal biocomponent orientation and spacing as well as incorporating agents to eliminate 

non-specific binding from assay/matrix components.  In the case of the serology biosensor arrays, the 

approaches looked at involved mixed self-assembled monolayers using bipodal alkanethiols 

covalently linked to coating antigen (tTG, DGP, anti-IgA) as well as thiol-modified coating antigens.  

Another alternative pursued was the use of supramolecular interactions with a cyclodextrin capture 

layer, followed by adamantane or ferrocene-linked carboxymethylcellulose co-functionalised with 

coating antigen.  
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In the case of the biosensor arrays for HLA-typing, different approaches for immobilising thiolated 

oligonucleotide probes were evaluated - the first was based on the co-immobilisation of the probe 

with a thiolated spacer, and the second used a "backfilling" approach, where thiolated probe is first 

chemisorbed followed by chemisorption of the spacer alkanethiol.  For both approaches a range of 

different spacer molecules were evaluated (bipodal, monopodal, PEGylated, incorporating C3, C6 

spacers), and in the case of co-immobilisation the ratio of DNA probe:spacer molecule was studied, 

whilst for the back-filling approach the concentration of each of the DNA probe and the spacer 

molecule were also evaluated.  Finally, for both approaches the immobilisation time was optimised.  

Both approaches were studied for detection of both the SSO (single stranded DNA) and SSP (double 

stranded flanked by single stranded tails) PCR products.   

 

The optimal surfaces chemistries for the serology and HLA-typing electrode arrays were then 

exploited in full sensor development. 

 

Biosensor array development 

All the biosensors for both serology and HLA-typing were based on a sandwich type format where 

immobilised biocomponent (antigen/DNA probe) were exposed to sample (diluted serum/PCR 

product) and incubated for a certain amount of time prior to washing and incubation with enzyme 

labelled reporter molecules, followed by a further wash and finally addition of substrate and 

measurement of the amperometric signal produced due to the electrochemical reduction of the 

enzyamtic product formed. 

 

For the biosensor arrays for serology, the concentration of coating antigen was optimised and the 

incubation times required evaluated.  Additionally the possibility of pre-incubating the enzyme 

labelled anti-IgA/IgG reporter antibodies prior to addition to the senor surface was looked at.  The 

final optimised approach required two stepwise incubations of 10 minutes each followed by 2 

minutes measurement.  Multi-analyte arrays were developed with tTG, DGP and anti-IgA coating 

biocomponents and were validated using real patient samples (see WP7) and in all cases an excellent 

correlation with laboratory based enzyme-linked immunosorbent assays (ELISAs) was obtained.  

Long-term real time and accelerated stability studies using various stabilising agents were carried out 

and the bipodal alkanethiol surface chemistry observed to be the most stable, being stable for > 2 

years stored at 4
 o
C, and was thus used for the final validation of the integrated microsystem. 

 

For the biosensor arrays for HLA-typing, two types of arrays for detection of each of the SSO and 

SSP PCR products were developed.  In the case of the SSP, the specificity is taken care of in the 

PCR as the primers are allele specific and for low resolution typing, the probes developed in WP2 

were immobilised using the optimised surface chemistries.  Additionally, for this approach direct 

detection of PCR product is possible via hybridisation to the single stranded tails.  Although 

quantitative detection is not required within CD-MEDICS, it should be highlighted that for 

hybridisation based detection, direct detection of PCR product is the only way to achieve true 

quantitative detection, as in the post-PCR processing required for generation of single stranded DNA, 

DNA is unavoidably and irreproducibly lost and thus only relative quantification is possible. 
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Optimisation of the incubation times with PCR product and with the enzyme labelled reporter probe 

was optimised, and as with the serology the possibility of simultaneously exposing the immobilised 

probe to both the PCR product and the labelled reporter probe.  Stepwise incubations of as short as 

one minute were achieved.  It is believed that this very low hybridisation time is due to the fact that 

the "zipping" process is incredibly rapid as the probe can very quickly find complementarity on the 

tail of the PCR product and hybridise, as compared to long single stranded DNA which has to collide 

many times with the immobilised probe before zipping and hybridisation takes place.  The entire 

assay took less than 5 minutes, including substrate addition and product detection.  Multiplexed 

detection was demonstrated and the biosensor arrays were validated for low-resolution HLA typing 

using real patient samples and an excellent correlation with HLA-typing results achieved at Partner 

FRCBS using Luminex technology.   

 

For SSO, a huge amount of effort was put into optimal designs of probes, as with SSO, genes are 

amplified and specificity is achieved using probes.  In the first instance the probes developed by 

Partner TATAA and Partner FRCBS for the multiplexed real-time PCR were used, but some of those 

took advantage of specific processivity properties of the Taq Polymerase and were not transferable to 

detection via hybridisation, and thus new probes had to be designed.  In the case of the more 

problematic probes where single base mismatches had to be differentiated an approach called ARMS 

was used, where mutations are intentionally incorporated into the probe thus destabilising duplex 

formation.  This destabilisation is much more notable for the target with a single base mismatch as it 

will now have two mismatches with the probe and in this way differentiation between fully 

complementary target DNA and DNA containing a single base mismatch was demonstrated to be 

possible.  For the SSO approach, it was also necessary to generate single stranded DNA and a 

number of approaches (enzymatic digestion, biotinylated primer-streptavidin coated beads, heat-

cool) were compared in terms of cost, time required, efficiency and reproducibility and the optimum 

approach was with Lambda Exonuclease I.  Using a 5'-phosphorylated primer, the strand of the 

duplex PCR product containing this primer is effectively protected from digestion by the 

exonuclease, which selectively digests the other strand.  The digestion was optimised to be 

completed in less than 5 minutes and the exonuclease was then inactivated by momentarily 

increasing the temperature to 80
o
C. 

 

Multiplexing with 10 probes, high resolution HLA-typing was achieved with the SSO genosensor 

array and validated using real patient samples also analysed by Partner FRCBS using Luminex 

technology, and an excellent agreement in results was obtained. 

 

For both the SSO and SSP genosensor arrays, long-term real time and accelerated stability studies of 

functionalised electrode arrays were carried out in the absence and presence of several different 

stabilising agents.  Using the optimal stabilising agents, the arrays were demonstrated to be 

completely stable for at least 2 years when stored at 4
o
C, or even at room temperature. 
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Impedance detection  

Interdigitated electrodes (IDEs) have been documented to detect, via bio-recognition, molecules and 

proteins by monitoring changes to the system electrical field using electrochemical impedance 

spectroscopy (EIS). Affinity binding reactions that occur in close proximity to the electrode-solution 

interface increase the separation of charge, this can be monitored by EIS sweeps as a decrease in the 

system double layer capacitance. The standard path of an electric field through a conducting aqueous 

media is that of an arc, this arc has specific dimensions determined by the following: 

 
Figure 5. Electrical profile of IDE demonstrating path of electrical flux. 

 

95% of the electrical field will "orbit" at a distance of half of electrode width plus inter-electrode 

space. Within CD-MEDICS various strategies were adopted by partner UNEW to take advantage of 

this predicted field path by modification of microsystem architecture and surface modification.  

 

The most successful strategy involved the creation of a raised "barrier" structure in the inter-digit 

spaces on the IDE arrays such that the affinity binding reaction was raised into the path of the 

electrical field hence increasing the electrical field disturbance. Classically, EIS has been used with 

biomolecules immobilised on the surface of gold IDEs using thiol chemistries. However, this 

presents a very small surface area for impedance measurement – at the 20% field line shown in 

Figure 1. By microfabricating SiO2 barrier structures in the inter-digit space and by selectively 

patterning biomolecules onto these features using a proprietary 3-dimensional immobilisation 

procedure UNEW created a new class of impedance sensor system for bioanalysis which 

demonstrated additional system sensitivity by adding secondary antibodies conjugated to conducting 

particles (colloidal gold). The IDE barrier structures are shown in Figure 2a, an IDE array is shown 

in Figure 2b and the equivalent circuit used to measure impedance values with this system shown in 

Figure 2c. The measurement of geometric capacitance (CG) i.e. the response arising from the 

interdigit space was significantly more sensitive than the more common route of double-layer 

capacitance measurement (CDL) – i.e. the response arising for the electrode surface, as predicted by 

our models and subsequently published in the international literature. 
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Figure 6. (a) SiO2 barrier structures fabricated between gold interdigitated electrodes. (b) Arrays of IDEs 

for multi-channel impedance sensing. (c) Equivalent circuit for measurement of impedance changes due 

to specific binding events  

 

The IDE arrays were interrogated using a custom-built 48 channel frequency response analyser 

(Academic Technical Services Ltd., UK) with integrated in-house data and signal processing 

software. This system was developed in parallel to the CD-MEDICS instrument as a 'stand-alone' 

laboratory-based system interfaced with microfluidic control. The overall system, displayed in Figure 

3, was applied successfully to the validation studies reported in Workpackage 7. 

 

 
Figure 7. Stand-alone laboratory system for impedance sensor detection. 
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Microfluidics 

 

Microfluidic modules for process application 

The goal of this workpackage was to develop integrated microsystems for the analysis of DNA and 

antibodies. From the microfluidic and analytical process point of view this goal included a huge 

number of subtasks. For processing a whole blood sample the microsystem needs to include sample 

preparation, sample amplification and sensing. The automated system also requires fluid storage and 

controlling mechanisms.  To cover all these aspects and to evaluate the performance for all required 

functions modules were developed. For the sample preparation of DNA an extraction module based 

on magnetic beads with dried reagents was developed and a filter module for the generation of serum 

out of blood was designed. For DNA amplification an oscillating PCR approach was realized, 

enabling the amplification of DNA in just 6 minutes. Different strategies were developed for reagent 

storage and reagents with issues of stability when stored in a liquid format (e.g. enzymes and some 

buffers) were stored in dry format to ensure stability and other reagents were stored in liquid form in 

specific storage tanks. This allows the storage of both liquid and dry reagents for the same 

microsystem without interference. For the control of the microsystems a combination of on chip 

integrated valves and a smart sensing of fluidic movement via a CCD camera in the instrument was 

developed. This combination enabled a precise control of complex channel networks. After 

evaluation and verification of the individual module performances these modules were combined in 

fully integrated microsystems.          

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 8 Overview of CD-MEDICS sub-modules 
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Design and fabrication of integrated microsystem  

The designs of the integrated microsystems combine all evaluated microfluidic sub modules in one 

functional device. As defined by the specifications identified in WP1, different integrated 

microsystems were developed to cover different use cases, for example the DNA analysis is a one-

time analysis per patient whereas serology will be carried out periodically to monitor disease status. 

Thus to avoid redundancy on the instrument, each of the integrated microsystems were designed to 

have the same electromechanical interface with the instrument,  

 

Partner IMM fabricated prototype microsystems using milling and once a freeze design had been 

agreed to following testing, the integrated microsystem was fabricated by injection moulding in 

polycarbonate material. Within the fluidic designs a couple of microfluidic standards are utilized, 

including titerplate dimensions of the microsystem and the Luer-interface for sample introduction. 

All fluidic and instrument interfaces, such as the sample injection and storage tank interfaces as well 

as the valve, pump and sensor interfaces have the same location on each of the HLA and serology 

facilitating the same electromechanical interface with the instrument.  Thus two microsystems with 

completely different functionalities can be used on the same instrument and this can be extended to 

further applications in the future. 

 

The integrated HLA microsystem for HLA typing contains the sample injection interface guiding the 

sample to an isolation chamber, which has dried magnetic beads and lysis buffer. Isolation and 

washing buffers stored in the interfaced storage tanks were used to drive the isolation process with 

specific metering steps on the microsystem. After isolation the eluted DNA was driven to the PCR 

preparation chamber for the re-solubilisation of the lyophilized PCR master mix. PCR was then 

carried out via an oscillating PCR channel system resulting in extremely rapid amplification. Finally, 

the PCR product and all required buffers were processed over the sensor area and hybridisation to 

immobilised probes detected. 
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The integrated serology microsystem for the analysis of CD associated autoantibodies contains the 

same sample injection interface but here the sample was guided to a blood separation membrane for 

serum generation. After the generation of 1µl serum, a 1:100 dilution step follows. For the readout 

the sensor area consist of three channels for sample and standards of low and high concentrations. 

These standards are stored in the tanks in a liquid format and are delivered to the sensor arrays in 

parallel to the sample and following sequential steps of incubation and washing, a quantitative 

readout of the autoantibody levels in the serum sample is achieved.      

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 10 Serology Microsystem 

 

A further iteration of the microsystem was developed for the combined detection of both IgA and 

IgG species and works basically in the same way as the serology microsystem but includes five 

different sensor channels for parallel readout of both IgA and IgG serological CD markers.    

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 11 Serology Microsystem for detection of both IgA and IgG autoantibodies 

 

Storage tanks Sample interfaces 

Turning valves  

Blood separation 

membrane 

Sensor  

Sample interfaces Storage tanks 

Turning valves  

Sensor  

Blood separation 

membrane 



 CD-MEDICS Final Publishable Report 21 

Validation of applications in microfluidic systems 

Within the project all sub modules required for the integrated process were individually validated to 

demonstrate their functionality. The validation procedures and protocols were always arranged in a 

way close to the processes to be used in the final integrated microsystems. 

 

For the sample preparation processes for DNA isolation as well as serum generation a significant 

number of inter- and intra- reproducibility investigations were performed. With the combination of 

inter-lab reproducibility investigation the stability and robustness of the procedures was 

demonstrated. For the DNA amplification validation an individual microfluidic chip and machine 

was produced. With this setup reproducibility investigations with inter- and intra- sample conditions 

in single and multiplex PCR settings were performed. Finally, the on-chip PCR was fully validated 

using inter-laboratory studies. Another major group of modules to be validated were the storage 

applications and the long-term storage characteristics. Therefore, both the liquid and the dried 

reagents were stored under different conditions for more than a year and their quality subsequently 

tested. The dried reagents were stored in normal and accelerated conditions and characterized 

monthly by optical quality and their PCR performance. After one year it could be observed that there 

is no significant difference between liquid and dried reagents. For the liquid storage validation a 

significant number of storage tanks were investigated for the volume losses and influences of tank 

materials over time, again using both normal and accelerated conditions. With the validation it was 

demonstrated that the storage tanks have volume losses of less than 3% in normal conditions and no 

material influence was observed, even for sensitive biological processes like PCR. All functional 

modules for controlling and actuation of the microsystem were also validated.  For example, the on-

chip turning valves were validated in respect to the required on-chip performances. The sealing, 

rotation forces, position fitting and pressure tightness was investigated, and it was demonstrated that 

the turning valves are stable to more than 1,5 bar air pressure, which is of particular importance for 

the performance of the microfluidic PCR system.    

 

Realization of automated bled-to-read process 

Before starting the validation of the sample analysis with the full CD-medics system the automated 

process for actuation and controlling of the fluidic flow was evaluated for the integrated 

microsystems. All steps from the sample introduction to sample preparation, amplification and 

sensing including all metering, dilution and mixing steps were established and optimized for a 

reproducible and reliable process flow.   

 

With the achievement of fully automated process flows for the integrated HLA and serology 

microsystems the systems were extensively characterised. Following successful realisation of control 

blood sample analysis in different labs the validation with real blood samples in a hospital 

environment was carried out 
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Figure 12: integrated microsystem interfaces to the instrument  

 

The training of medical persons and the testing of a large number of real patient samples for analysis 

using both the HLA and serology integrated microsystems was initiated within the project timeline 

and will continue for several months until >300 patient samples have been tested.   

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 13: first validation investigations in real hospital environment with real patient samples , with 

medical personnel of Partner UMC-MB 
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Instrumentation 

The objective of this work package was to develop a of Point of Care (PoC) instrument, where the 

operator does not need to be a highly trained user to operate it. This will enable the operators of the 

instrument (medical and nursing personnel) to run, monitor the execution of assays, and reach a 

diagnosis in a reduced time frame, which is representative of the PoC scenario. Following the 

innovative character of the microsystem developed and the project in general, the CD-MEDICS 

instrument introduce a set of novelties, which allowed it to be very flexible and extensible, while 

exhibiting significantly lower overall costs than other instruments in molecular diagnostics. 

 

Partners µ2Gen, Clemens and Multi-D were involved in instrumentation development.  Apart from 

its mechanical parts, the instrument consists of Electronics and Software (Data Manager) 

components that were developed mainly within the framework of the CDMEDICS project. The main 

electronics components are the platform that hosts the Data Manager, the Analytical Control Module 

consisting of the real time microcontroller part (along with its associated firmware) and the Data 

Acquisition Board, the various off-the-shelf mechanical-electrical sensors and actuators (pumps, 

valves, heaters, waste bottles, sensors etc.), interfacing with the Lab-on-Chip, the Lab-on –Chip 

itself, the casing of the instrument holding everything on it and power supply of all the 

aforementioned components. The software part consists of the assay preparation component, 

monitoring of the examination, Data Analysis, Presentation of the examination results, 

Software/Firmware upgrade, Data archiving.  

 

The significant and innovative characteristics of the CDMEDICS instrument pre-production 

prototype are: 

 

1. 1-slot-fits-all: the slot hosting the disposable microsystem has been designed with a superset 

of interfaces for different types of microsystems (HLA typing and serology). Hence one 

instrument can accommodate multiple different tests. 

2. Very high extensibility and adaptability: sensors and actuators may be added or removed 

from the instrument without a need for a firmware upgrade or major adaptations; the system 

relies on a series of flexible, human-readable configuration files that are used to dynamically 

establish the hardware setup. In addition, although the final prototype features only one slot for 

one microsystem at a time, it is possible to attach multiple slots to the instrument and operate 

them in parallel (in the following figure, all components that need to be replicated when a new 

slot is added to the instrument). 

3. Reduced costs: All components and techniques deployed were selected based on the cost 

reduction of the final prototype; apart from low-cost off-the-shelf components techniques, such 

as the camera-based motion flow detection have been developed in order to reduce complexity 

and cost of the prototype. In addition, for the readout of the electrochemical biosensors a novel 

multi-channel potentiostat has been developed, which is made available at only a fraction of the 

price of existing commercial devices, but with comparable accuracy and response times. 
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4. Software ergonomics and multi-user design: The CDMEDICS instrument prototype is 

controlled by a dedicated software application (Data Manager Application), which has been 

designed for use by different user groups, addressing equally the needs of biologists and medical 

end users by adapting the user interface according to the user credentials used to start the system. 

5. Integrated in a clinical environment: The CDMEDICS instrument prototype features 

application software that is HL-7 compliant and capable of being integrated with a centralized 

hospital information system to retrieve patient data and order lists and upload examination 

results. 

6. Highly secure data storage and communication: All data stored and communicated by the 

CDMEDICS instrument prototype are encrypted at multiple levels to ensure patient data 

protection. In addition, certain functions (such as the uploading of results onto centralized 

hospital server systems) are accessible only to authorized users (e.g. medical end user only).  

 

The CDMEDICS instrumentation follows a modular design that serves a twofold purpose: on the one 

hand it aimed at extensibility of the instrument and on the other it targeted flexibility in the research 

and development phase, in order to easily accommodate frequently changing requirements with a 

minimum of effects on the overall system. The major functional blocks of the CDMEDICS 

instrument are depicted in the following figure. The application software may be executed on an 

external laptop (or an embedded PC), an embedded processor is used along with the corresponding 

reconfigurable firmware as the analytical control module of the instrument and dedicated data 

acquisition boards are used to interface with the off-the-shelf sensors and actuators. 

 

 
Figure 14 CDMEDICS Instrument Overview Block Diagram; all HW components are rectangular; all SW and 

FW modules are depicted in circles. 

The design of the instrument prototype used the WP4 results in relation to the interfaces of the 

microsystem to the instrument to design an appropriate slot. The instrument prototype underwent 

three major iterations: the 1
st
 generation prototype featured a solid metallic framework with a 

automated moving slot mechanism. As a result the prototype was very heavy and expensive. The slot 

mechanism proved to be relatively slow. In the 2
nd

 iteration a “lightweight” version was developed 
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with a manual insertion mechanism. Both the weight and price of the prototype were reduced. Finally 

a more compact 3
rd

 generation prototype was developed. In this case an industrial design took place 

to lead the instrument to a presentable pre-industrial prototype.  

 

   
Figure 15 The three generations of instrument prototypes in CDMEDICS.  

 

The 3
rd

 generation instrument prototype features a series of characteristics that were not taken care of 

in previous versions, such as an efficient ventilation, easy accessibility of all serviceable parts, 

optimized cabling, reduced tubing (drastically reducing the dead volume problem of previous 

prototype generations), mechanisms for the avoidance of instrument contamination, mechanical 

adaptability of the slot to different types of microsystems (both thickness of the microsystem, as well 

as the height of microsystem-attached depots are fully adjustable), novel lighting sources and 

waveguides, etc. 

 

   
Figure 16 The roadmap to the new instrument design: on the farthest left the initial conceptual drawings, 

in the middle the new compact interior of the instrument and on the right the complete redesigned 

instrument prototype. 

 

Taking into account that the vast majority of microsystems for molecular diagnostics are 

manufactured on the basis of transparent polymeric material, we have introduced in the framework of 

the project a new method for the control and measurement of fluidic motion in microfluidic 

microsystems, which allows the calculation of the position, flow speed, volume, texture and density 
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of fluids based on a video capture device (either a digital camera or an analogue camera with the 

appropriate digitization unit, or another optical sensor). It is possible to use the optical sensor to 

continuously control all points on a microfluidic chip with reduced cost and complexity conducting 

multiparametric analysis (i.e. covering position, speed, volume, bubble formation etc.). In many 

cases there is simultaneous motion of fluids in multiple channels on a microfluidic chip, which all 

need to be detected and analyzed by the camera. Alongside the significant cost reduction, this 

method has the advantage over existing methodologies, which rely on source-detector pairs in 

distinct preselected positions on the microsystem, that it does not need to modify any hardware 

whenever the chip design is changed or a new type of microsystem is to be used with the same 

instrument. In addition, this solution is not subject to micro-mechanical alignment issues. The 

technique has been patented by partner micro2gen. The following figure shows the user interface of 

the advanced user in the application software, which allows the user to position control points in 

arbitrary positions on the chip and have them monitored continuously by the system for fluidic 

motion. 

 

 
Figure 17 The machine vision fluidics control allows also for visual monitoring of the assay progress and 

insight into the operating instrument when in expert mode of the Data Manager Software 

 

The flexibility of the overall solution is partly feasible due to the extensive use of configuration files 

that are prepared by the Application Software, under the name “Data Manager Software”. These 

configuration files describe the hardware setup of the instrument, all sensors and actuators in use, but 

also the complete protocol for the biological assay to be executed on the microsystem. A dedicated 

XML-based language has been developed under the acronym AssayML (Assay Modelling 

Language). AssayML allows for the description of all steps necessary to be executed on the 

microsystem and includes special structures such as loops, conditionals etc. The protocol may be 

edited by biologists using a dedicated graphical tool and downloaded onto the instrument for 
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execution and monitoring. This increases the flexibility of the instrument and allows for future 

extensions to other application areas and different types of tests. 

 
Figure 18  The Data Manager Application Software has a common entry for all user groups but configures 

the user interface depending on the category the user belongs to: on the top the login screen is shown, on 

the lower left the more complex interface for advanced users is displayed, while on the lower right the 

results report screen for medical end users is shown. 

 

The development of the instrument followed a spiral model, where the phases of specification, 

design, implementation and verification repeated themselves many times until an acceptable outcome 

was reached. The verification took place in more then one sites in order to be able to focues on 

different aspects every time. Finally the validation phase followed, where the instrument was tested 

using real patient samples in the clinical settings of partner UMC-MB in Slovenia. The detailed 

process of the prototype verification and validation are depicted in the following diagram. 
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Figure 19 The CDMEDICS instrument verification and validation path 

 

Communication 

The key objectives for WP5 and WP8 throughout the lifetime of the CD MEDICS project were to 

design, develop, test, deploy and validate secure communication interfaces between the CD MEDICS 

instrument and Hospital Information Systems and, through it with Electronic Patient Records. By 

exposing such interfaces the CD MEDICS ICT platform enables the hospital staff to order diagnostic 

tests for a particular patient through the HIS, which is added to the “task” list on the instrument. 

Once the test has been performed, the results of the test are returned to the HIS, where they are added 

to the patient Electronic Health Record (EHR).  Clinicians can also perform unordered tests; for such 

tests they can retrieve HIS-specific patient identifier codes, based on criteria such as patient name, 

date-of-birth, national identifiers or ID Cards, which are subsequently used to enable integration into 

the HIS after the test is performed.  Partner ICOM and Partner VLT were responsible for the 

development of the communication protocols and Partner µ2Gen were involved from the perspective 

of implementing the protocols within the CD-MEDICS prototype instrument. 

 

Three major components were identified in the realization of the above-mentioned functionality 

(Figure 20): 

1. The CD MEDICS Data Manager Application, a software application that gives end users the 

ability to review test orders originating from external to the instrument systems (i.e. hospital 

systems), and set up and execute experiments, either correlated to existing orders, or 

independent. 

2. The CD MEDICS Communication System, i.e. a system consisting of a Hospital Server 

Communication Module (HSCM) that runs on a hospital server to facilitate communication 

between the CD MEDICS instrument and the software infrastructure of the hospital; and a PoC 

Communication Module (PoCCM) that runs on the CD MEDICS instrument to bridge it with 

the HSCM; and  
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3. The Hospital Information System that comprises the single point of interaction of the CD 

MEDICS system with the software infrastructure of the hospital. Through this system the CD 

MEDICS system may exchange information with other components of the hospital software 

infrastructure, such as the Laboratory Information System, the Hospital Order Management 

System, and the Master Patient Index. 

 

 
Figure 20: CD MEDICS ICT infrastructure 

 

Within WP5 two of the above-mentioned software components were developed: the PoCCM and the 

HSCM: 

1. The PoCCM is a collection of libraries, incorporated into the CD MEDICS Data Manager 

software and accomplishes functionality related to authentication of the instrument to the server; 

query the server for new messages (for example examination requests); retrieval of available 

messages from the server, uploading of messages to the server (for example results for a 

requested examination). The higher-level graphical interface of the Data Manager exploits the 

aforementioned functionality of the PoCCM module by calling the appropriate routines. This 

process is abstracted from the end-user. 

2. The Hospital Server Communication Module (HSCM) runs on a hospital server and facilitates 

communications between the PoC Communications Module and HIS system. Its major role is to 

route order messages between the instrument (PoCCM) and the hospital system. The HSCM 

consists of two sub modules: the HL7 Interface Engine (the role of which is to transform 

standardized HL7 messages (HL7 2.6) to hospital system specific messages (HL7 2.x) and vice-

versa; and the Communication module (the role of which is to provide web services for 

uploading and retrieval of information, to generate Machine Signature for new PoC devices, to 

facilitate HIS to obtain the list of all registered instruments, and to provide functionality to queue 

any messages when an instrument or HIS is offline 

 

As for the communication between the CD MEDICS instrument and the hospital IT infrastructure it 

was specified already from the proposal phase that it would be based on a standard messaging 

scheme. Among several Medical Data Exchange Standards available, HL7 was and still is the most 

mature and widely used one. Regarding HL7 versions, the one adopted in CD MEDICS was v2.6, 

and this decision was imposed by the requirements set by the project trial site. Specific CD-MEDICS 

messages have been defined using the HL7 syntax to handle transactions related to hospital 
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laboratory orders and replies, observations uploads and acknowledgements, and patient 

demographics requests and replies. 

 

An extended security framework has also been implemented featuring instrument registration, device 

and user authentication, and data encryption, guaranteeing the security of transactions between PoC 

instruments and the hospital system. More specifically, before exchanging any information with the 

HSCM, the PoCCM has to perform a basic authentication procedure. Authentication is based on 

unique machine identifiers. Each machine running the PoCCM is identified by a unique 

alphanumeric identifier. The particular identifier is produced using a proprietary algorithm. The 

PoCCM sends its machine identifier to the HSCM by consuming the appropriate web service. The 

HSCM responds with an authentication token if the client machine is certified. The PoCCM finally 

utilizes the received authentication token for any further interaction with the HSCM during the 

communication session. 

 

Following a three years design, development and laboratory testing of the above described 

communication infrastructure, the software components were eventually deployed within the clinical 

setting of Univerzitetni Klinicni Center in Maribor. A shadow HIS was also deployed, as the security 

policy of the hospital did not approve the incorporation and integration of the CD MEDICS 

instrument with the actual HIS. The shadow HIS was identical with the actual HIS, populated with a 

limited list of patients. The communication aspects of the project were successfully demonstrated on 

the clinical site during June – July 2012. 

 

Validation 

An extensive validation of all assays, components, modules and integrated microsystems was carried 

out throughout the project.  In order to achieve objective validation, Partner FRCBS identified the 

Director of Quality Assurance, Marjatta Hirvonen, at the Finnish Red Blood Service as an 

independent reviewer of validation plans and results. A process for validation was agreed as outlined 

in Figure x:  For each of the assays/components/modules/systems to be validated the same procedure 

was followed, where firstly a validation plan was prepared and sent to Dr. Hirvonen for review.  In 

most cases feedback was provided and a second draft re-submitted, reviewed and approved.  

Validation studies were then carried out accordingly, and statistical analysis carried out by Partner 

MultiD, the results sent to Dr. Hirvonen and finally given final approval (or the validation studies 

had to be extended/repeated. 
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Figure 21 Outline of procedure for validation of all assays/components/modules/systems 

 

The parameters included in the validation plans were: 

(i) Reproducibility;  

(ii) Inter-personnel reproducibility;  

(iii) Inter-laboratory reproducibility;  

(iv) Inter- and intra- batch reproducibility;  

(v) Stability studies - real-time and accelerated under normal and extreme conditions;  

(vi) Application to real world conditions (e.g. real patient samples) and comparison of results with 

gold standard.   

 

The various assays/components/modules/systems that completed validation studies include: 

(1) Detection of auto-antibodies against HMW glutenins 

(2) Detection of auto-antibodies against deamidated gamma gliadin peptide   

(3) SSO multiplex real-time Taqman PCR 

(4) SSP multiplex PCR +  agarose gel detection 

(5) Amperometric genosensor arrays for HLA-typing 

(6) Amperometric immunosensor arrays for serology 

(7) Impedance immunosensor arrays for serology 

(8) On-chip DNA extraction 

(9) On-chip PCR amplification 

(10) On-chip serum generation 

(l1) On-chip serum dilution 

(12) On-chip storage of lyophilised reagents 

(13) In-tank storage of liquid reagents 
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(14) Turning valves 

(15) Fluidic functionality of HLA and serology integrated microsystems 

(16) CCD camera and microsystem alignment within instrument 

(17) Multichannel potentiostat 

(18) Heaters electronics and magnetic mixers within instrument 

(19) Integrated microsystem for HLA-typing (ongoing at Partner UMC-MB) 

(20) Integrated microsystem for serology (ongoing at Partner UMC-MB) 

 

All have met with the required criteria for approval of the validation and the integrated microsystems 

are involved in an ongoing and far more extensive validation using > 300 control and real patient 

samples, on-site at the point-of-care at UMC-MB. 
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Potential Impact 
 

Commercial 

Significant commercial potential has been generated by CD-MEDICS both in terms of the primary 

coeliac disease instrument and disposable microsystem assays as well as other enabling technology 

that has commercial potential. 

 

The coeliac disease diagnostic and monitoring system is being taken into a further development stage 

to prepare for full commercialisation. Partners are committed to this and an outline 

commercialisation agreement has been proposed and agreed. It is envisaged that a further 2 years of 

development are required before a product can be launched on the market.  

 

In the first exploitation phase, two product variants are being planned: 

 

HLA and Serology 

This product will be an instrument that will allow both HLA and Serology tests to be run. It will have 

one analysis slot and will run one test at a time, allowing diagnosis based on a combination of the 

results from HLA-typing and serology as depicted schematically in Figure 22. The product is 

designed for use in GP surgeries, local clinics and specialist gastroenterology / coeliac disease 

clinics.   

 

 
Figure 22 Schematic of diagnostic pathway and monitoring using developed microsystems 
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Serology Only 

After diagnosis CD patients need to be monitored on a regular basis to ensure that gluten is not being 

inadvertently introduced back into the diet. Currently patients need to go to a specialist 

gastroenterology or CD clinic for a blood test, the results of which can take several weeks to come 

back thus requiring another visit to the clinic. Such an arrangement is inconvenient and costly for the 

patient as they may have to travel a significant distance to the hospital. Additionally, it is a declared 

goal of many healthcare providers to have chronic conditions monitored and treated locally. The 

ability of a patient to go to the GP, local clinic or even pharmacist for a test will make a significant 

difference. The serology instrument is functionally identical to the HLA Serology unit described 

above but will not be equipped with the ability for PCR amplification to be carried out, thus enabling 

a price differential to be offered between the two instrument types. 

 

The introduction of such instruments will have a significant positive impact on those who live with 

coeliac disease and those who are yet to be diagnosed. 

 

A recent report identified that in the UK alone identified that there was potentially 600,000 persons 

who have coeliac disease but are yet to be diagnosed and extrapolating this to Europe, there is in 

excess of 5 Million people with undiagnosed coeliac disease, and there are massive potential markets 

in Russia, Arabic countries, USA and Canada - countries where the prevalence of coeliac disease is 

known to be as high if not higher than in Europe. 

 

A number of the enabling technology components are being introduced into the product catalogues 

of CD-MEDICS partners, these include microfluidic components, analysis software and training 

tools. In addition to this much of the hardware, software and firmware developed for the instrument 

are being composed into a suite of systems to enable future rapid instrumentation development on a 

commercial basis. 

 

Furthermore, the developed sensor arrays, microsystems and instrumentation have been 

demonstrated to be useful for application to detection of other auto-immune diseases, including 

Rheumatoid Arthritis and Hashimoto's Thyroiditis.  Furthermore, as the technology that has been 

developed is a generic technology platform the potential applications in diseases diagnostics and 

monitoring, food quality control, environmental monitoring are endless, and the next phase for 

exploitation will focus on demonstration of these further applications. 

 

 

Scientific 

State of the Art 

There have been made advances over the state-of-the art in all aspects of the project, from assay 

development to the final instrumentation, as detailed below: 

 Novel real-time Taqman mulitiplex PCR protocols for high resolution HLA-typing  
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 Novel SSP-multiplex PCR using modified primers to produce a double stranded PCR product 

with two single-stranded tails for direct detection via hybridisation (Patent application 

submitted) 

 Isolation of IgA anti-tissue transglutaminase and IgG anti-deamidated gliadin peptide 

autoantibodies for use as standards in quantitative measurement 

 Impedance sensor interdigitated arrays taking exploiting enhanced flux density inter-digit for 

improved signal sensitivity 

 Novel surface chemistries using APTES, supramolecular chemistry with cyclodextrins for 

biocomponent immobilisation, mixed self-assembled monolayers and long term stability 

studies with various stabilising agents 

 Amperometric multi-analyte and multiplexed genosensor arrays for low resolution HLA 

typing with total assay time of 5 minutes 

 Design of probes for differentiation of single base mismatches via hybridisation using 

Amplified Refractory Mutation System probes  

 Amperometric multi-analyte and multiplexed genosensor arrays for high resolution HLA 

typing with total assay time of 20 minutes 

 HL7 communication protocols 

 CCD camera and associated software for fluidic control (Patent application has been made) 

 Multichannel potentiostat for simultaneous detection of 48 electrochemical signals (Patent 

application has been made) 

 Boyle-Marriott micro-PCR - capable of 35 cycles in 5 minutes - has been developed both as 

individual unit with associated instrument as well as part of integrated microsystem 

 Serum-filtration unit  

 Micromodule for mixing of magnetic beads - use exemplified for efficient cell lysis and DNA 

extraction but can be used for any application requiring magnetic actuation 

 Standardised interface of microsystems of different functionalities to a single slot - common 

landscape and electromechanical interface - this is the first example of this 

 Integrated injection-molded microsystem for "bleed-to-read" for low resolution HLA typing 

based on-chip mulitiplexed amplification and multi-analyte detection 

 Integrated injection-molded microsystem for "bleed-to-read" for serology testing with 

multiplexed quantitative measurement of total IgA and IgA anti-tissue transglutaminase 

 Integrated injection-molded microsystem for "bleed-to-read" for serology testing with 

multiplexed quantitative measurement of total IgA, IgA anti-tissue transglutaminase and IgG 

anti-deamidated gliadin peptide 

 Interactive on-line training tool for health care professionals 

 

 

Publications / Conferences 

CD-MEDICS has produced 17 peer-reviewed papers with >10 additional papers submitted/in 

preparation but not yet published. 
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Other EU projects 

CD-MEDICS has interacted with 2 other EU co-funded projects PreventCD and Medicel, in both 

cases presentations were given and an ongoing dialogue exists. 

 

Healthcare Professionals 

Pamphlets for Doctors 

A CD-MEDICS Pamphlet for Doctors, “COELIAC DISEASE (CD): GUIDELINES FOR THE 

MANAGEMENT OF THE DISEASE”, has been produced and translated into 16 languages. It is 

available on the CD-MEDICS website (http://www.etseq.urv.es/cdmedics/pamphlet.php).  

 

 

Figure 23 Pamphlet for Doctors 

 

Online Training Tool 

An e-learning module has been developed to educate primary care physicians on the diagnosis and 

management of coeliac disease. Although there is some improvement amongst physicians in primary 

and secondary care in recognising the condition, many are still unsure how to identify suspect cases 

and manage patients. Delay in diagnosis may cause significant morbidity and complications can 

occur. Diagnosis can take place at any age but it is often delayed and patients can be symptomatic for 

many years before receiving adequate help and support.   

 

This interactive training tool was developed as an educational platform for physicians to increase 

awareness of the disease to help minimise a patient’s time to diagnosis.  The tool provides scientific 

references and explanations of the pathology, immunology, epidemiology and history of coeliac 

disease, diagnosis, symptoms and case finding, clinical considerations such as associated conditions, 

the validity and interpretation of serology test results, patient referral to the gastroenterologist for 

http://www.etseq.urv.es/cdmedics/pamphlet.php
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investigations, dietary management of the condition with the gluten-free diet, support including 

patient groups and future therapies in the pipeline. 

 

The primary target audience for the module is general practitioners, internists and other primary care 

physicians (non-specialists), either at an early stage in their career or a later stage, when requiring a 

refresher. It is not intended for specialists in gastroenterology. Other healthcare professionals such as 

pharmacists and specialist dietitians may also find the module helpful for training purposes. 

The module is available at the following link:  

http://prespub.cuk.netxtra.net/content/presentations/publications/106/index.html 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 24 Online training tool 

 

Training Workshops 

Throughout the project cross-partner activities have contributed to a series of training workshops and 

events aimed at healthcare professionals, students, scientists, patients and the general public. 

Particular highlights include: 

• The 1
st
 Hellenic Coeliac Symposium was held in Athens on Saturday, 20 June 2009.  120 

people attended including those from northern Greece and many small islands.   

• A Russian training exchange was hosted by the University Medical Centre, Maribor, Slovenia 

in November 2010. 

• UMC-MB re-evaluated the 14 day training module: Common enteropathies in childhood – 

Coeliac disease, and has given lectures on coeliac disease at the Slovene Hematology 

meeting and Hungarian coeliac society in April and May 2011 respectively. 

• INNO organised a HLA workshop for customers of HLA typing products in Kronberg on 26
th

 

and 27
th

 of May 2011. It was a theoretical and practical training course for beginners and 

advanced learners in all issues of HLA typing, where ten external participants took part. 

• “Gastroenterology Days – All about Coeliac Disease: Doctors for Doctors held in Kiev, 

Ukraine, 18 November 2011. This was a one day training seminar for medical practitioners. 

http://prespub.cuk.netxtra.net/content/presentations/publications/106/index.html
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• “CDMedics Road-show - Coeliac Disease: Different faces of CD and new perspectives” held 

in Riga, Latvia, 26 November 2011. This was a one-day workshop aimed a healthcare 

professionals working in the field of coeliac disease and the general public. This workshop 

event also included a preliminary evening session to discuss diagnosis and treatment of CD, 

directed towards paediatricians and GPs.  

• ACM has carried out various other training activities throughout the project aimed at catering 

students, HCPs and the general public covering topics including: “Coeliac Disease and 

Gluten-free Diet”; “Management of Coeliac Disease”; “Coeliac Disease and Cooking Gluten-

free Menus”; “Coeliac Disease and How to Prepare Gluten-free Meals” and “Coeliac Disease 

and Infertility”. 

 

Training Secondment 

A Russian Doctor training secondment has taken place. Coeliac UK, King College London and the 

Royal Hallamshire Hospital in Sheffield hosted a Russian gastroenterologist  

The training secondment covered the following activities: 

• Determination of antibodies in research laboratory.  

• Watch double balloon enteroscopy and small bowel capsule endoscopy, tour of unit.  

• Shadow gastroenterology coeliac clinic.  

• Dietetic coeliac clinic.  

• Pathology.  

• Patient and healthcare professional support resources.  

This secondment is very important as little is known about coeliac disease in the Russian Medical 

community. 

 

Public 

 

Project flyer: A project flyer was produced which provided an overview of coeliac disease and the 

aims and objectives of the CD-MEDICS project. This was publicly available to via the website. 

(http://www.etseq.urv.es/cdmedics/flyer.php).   
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Figure 25 CD-MEDICS project flyer 

 

CD-MEDICS Public Newsletter: CD-MEDICS publishes its Public Newsletter on a six monthly 

basis. This includes profiles of the project partners, events and progress updates. The newsletters are 

available via the website. (http://www.etseq.urv.es/cdmedics/newsletter.php) 

 
Figure 26 Example of CD-MEDICS public newsletter 

 

CD-MEDICS Animated video: 

An animated video representing CD-MEDICS aims and philosophy has been produced. This takes 

the perspective of a patient going through the diagnosis and monitoring process using the CD-

MEDICS technology. The animation shows the objectives of the CD-MEDICS project and gives a 

three-dimensional pictorial explanation of he processes occurring within the integrated 

microsystems. The animation is almost 10 minutes in length and has been subtitled in English, 

French, German and Spanish. An actual video, which mirrors the animation has now been filmed 

http://www.etseq.urv.es/cdmedics/newsletter.php
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with a real patient, real doctor using the developed sensor array integrated microsystems being used 

in the prototype instrument to make a diagnosis.   

 

You-Tube™ videos:  

Another tool that was extensively utilised was YouTube™, where illustrative videos on coeliac 

disease and the CD-MEDICS project have been uploaded, with a total number of hits of >10,500 as 

per September 2012. These videos include: 

 The animated video described, with subtitles in English, French, German and Spanish.  

 Coeliac Disease Uncovered - A 3 minute introduction to coeliac disease describing the 

epidemiology, clinical presentation, symptoms and dietary treatment  

 Awareness among medical professionals   

 CD-MEDICS serology assay using integrated microsystems 

 CD-MEDICS HLA assay using integrated microsystems 

 

 

CD-MEDICS Friends: CD-MEDICS friends’ has been created in order to keep active 

communication with general public. People register as a “friend” via the CD-MEDICS website. 

Friends are then updated on the project non-confidential progress and other relevant dissemination 

issues through the “Public CD-MEDICS Newsletter” editions.  People from many different countries 

have joined the “CD-MEDICS Friends” site currently membership stands at over 140 persons. CD-

MEDICS friends are contacted when new issues of public newsletters are launched. 

 

CD-MEDICS Website: 

A main tool that was extensively utilised for dissemination was the website. This website contains 

both information of the progress of the project, upcoming events as well as dissemination and 

training material. Until the end of the project it received over 12000 hits with over 25000 pages 

visited from over 70 countries. The information on the web was further disseminated through links 

and news in over 800 coeliac related websites. 

 

It is planned that after the termination of the project, the various informative information from the 

CD-MEDICS website shall be transferred to the website of a number of partners in particular 

AOECS and CoeliacUK. This shall assure that the information produced shall still be available to the 

general public even after the end of the project. 

 

The publically available information includes: 

 Latest project news 

 Upcoming CD-MEDICS events 

 Information on CD-MEDICS 

 Outline and objectives of the project 

 CD-MEDICS partners 

 The project Flyer 
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 Pamphlet for Doctors – Currently in 16 languages 

 An overview of the workpackages 

 Schedule of project meetings 

 Links to all dissemination documentation 

 CD-Medics Friends 

 

CD-MEDICS Press releases 

CD-MEDICS has had one press-release at the beginning of the project which resulted in 13 

newspaper reports, 15 TV and radio reports and 40 website reports.  A final press release will take 

place at the end of September 2012 when a video of the whole working system will be released. 

 

 

CD-MEDICS Roadshows: 

In addition to the networking meetings, 9 roadshows have been organised: 

1. Athens: - 1st Hellenic Coeliac Symposium Saturday, 20 June 2009 

2. London - Gastro 2009 22 -25 November 2009 

3. Malta - AOCES General Assembly Meeting 11th to 13th September 2009 

4. Budapest, Hungary – Coeliac Disease: The Curent Challenge of the New Millenium 29th and 

30th April 2010. 

5. Düssledorf, Germany – CD-MEDICS roadshow directed towards the industrial community 

during the ComPaMed held within the Medica Exhibition November 2010 

6. Madrid, Spain - The XXVIII Madrid Coeliac Festival, December 2010, 

7. Kiev, Ukraine - Gastroenterology Days 18 November 2011 

8. Riga, Latvia, Coeliac Disease: Different Faces of CD and New Perspectives -  26 November, 

2011 

9. Madrid, Spain - XXVIII Madrid Coeliac Festival, 17th December 2011 

 

During these roadshows, the general public had the opportunity of interacting with health and or 

scientific professionals and thus increase their knowledge and have their queries answered. 

 

Summary of Dissemination 

The following summarises the dissemination activities of CD-MEDICS 

 Website: Over 12000  hits and over 25000 pages from over 70 countries 

 Presence in over 40 major CD/Gastroenterology related symposia/conferences/meetings 

 Networking with other EU cofounded projects (PreventCD and Medical) 

 9 roadshows across Europe 

 7 trade fairs 

 Production of 4 informative videos posted on YouTube. 

 Presence of CD-MEDICS in over 800 websites 

 Doctors’ pamphlet translated in 16 different languages 
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The dissemination activities of CD-MEDICS are estimated to have reached and audience of over 

40000 through direct contact in events and an estimated total of over 52000 individuals 

 

Societal 

There appears, at present, to be only one study done on the cost effectiveness of whole population 

screening for CD, and the authors reported this study from a third-party payer perspective over a 

lifetime horizon, with cost-effectiveness (CE) analysis being the basic tool in welfare economics. 

The authors developed a state transition Markov model, evaluating the costs-effectiveness of 

screening an entire population at 18.  Based on guidelines on economic analyses the authors used 

quality-adjusted life years (QALYs) as the most appropriate unit for cost-effective analysis.  Due to 

the absence of validated utilities for CD, the main outcome measure was life years, an accepted 

measure of effectiveness. They calculated the incremental average cost-effectiveness ratio for 

screening based on various serological markers as additional expected cost divided by additional 

expected effectiveness).  The authors only considered direct health-care costs, as seen below, 

representing the average payments for each coded practise. 

  

The cost of upper endoscopy with biopsy was estimated at US$1105 (US$300–1405). 39 Endoscopy 

may be complicated by additional hospitalization, which increases the average cost of the procedure 

by US$15 (we estimated the average cost of complicated endoscopy at US$22,500, with the rate of 

complication being about 1 out of 1500 endoscopies, which yields an additional cost of US$15). The 

cost of evaluating a patient suspected of having CD includes 2 office visits (each visit costing 

US$40), routine blood tests (US$15), a serological test (US$70 for IgA TTG), and endoscopy 

(US$1105, including biopsies and their interpretation). Finally, the costs attributable to ongoing care 

for those diagnosed with CD were estimated to be US$130 annually. The follow-up care included a 

general medicine office visit and a TTG test (when patients are unaware of the presence of gluten in 

their diet, TTG becomes elevated). Given the conditions used in the analyses, all screening strategies 

resulted in life year savings related to CD. Base-case analysis at an annual discount rate of 3% 

revealed an ICER of US$44,941 per life year gained for screening compared to no screening.  

 

Even without a cost-benefit analysis, it is intuitive that an increased awareness of the disease, 

coupled with a cost-effective screening tool will uncover a large portion of the submerged coeliac 

disease ‘iceberg’ especially as coeliac disease meets five out of five major criteria to fulfil the WHO 

guidelines for mass screening.  In a study carried out in Trieste Italy, a mass screening of a large 

population of schoolchildren using anti-tTG antibodies to determine the prevalence of CD and to 

assess the acceptance of the screening programme.  They recruited 2188 children between the age of 

6 and 12, with a median of 8 years old (1370 girls and 1818 boys), and found a prevalence of 1 in 91, 

with the ratio of symptomatic to asymptomatic cases diagnosed being 1:2.  The authors claim that 

without screening, 21 asymptomatic coeliacs would almost certainly have eluded diagnosis.  This 

was the first report of population based mass screening. 

 

Both these last reports really highlight the socio-economical need for and impact of a cost-effective, 

easy-to-use device for the screening, management and monitoring of coeliac disease.  This is what 
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we achieved within CD-Medics – the detection of autoantibodies and HLA typing as a screening tool 

that will allow detection of symptomatic, silent and latent coeliac disease patients, and the 

combination of these is expected to achieve a 100% specificity and sensitivity, with zero false-

positives or false-negatives, as the results of one test supports the other, which will lead to the 

eventual replacement of the golden standard of the biopsy – completely eliminating any requirement 

for hospitalisation.   

 

The developed integrated microsystems and associated handheld device relates to issues that have an 

immediate impact on the individual, promoting the general wellbeing of the population, particularly 

by minimising the economic and social consequences of coeliac disease.  It is a characteristic of such 

markets, that once they become technically possible, they quickly become essential.  It seems 

reasonable to anticipate the same will occur with the market identified as a result of the potential 

screening capabilities proposed here.  It is also the case that new technology can enable new 

legislation and thus create a market for itself. These two aspects of the target applications, the rapid 

conversion from the possible to the necessary and the bootstrap effect of legislation, could contribute 

to an explosive growth once feasibility has been demonstrated. 

 

 

Clinical 

As said previously the prevalence of coeliac disease in the population is now estimated to be as high 

as 1%, so theoretically there are in 2012, >5 million European citizens with coeliac disease – 

however the overwhelming majority of these cases are not diagnosed because the disease is either 

silent  (relatively free of symptoms or characterised by vague symptoms) or ‘latent’ (the patient is 

genetically pre-disposed to the disease but has not yet developed the typical mucosal lesion. 

 

An increased cancer risk and an overall increased morbidity and even mortality have been reported in 

adults with coeliac disease.  In a published cohort study, 1072 adults were followed for 3 years after 

being diagnosed with coeliac disease.  Overall mortality was twice as high as that of the general 

population, largely due to a higher mortality from non-Hodgkin Lymphoma.  Excess mortality was 

associated with symptomatic malabsorption at the time of diagnosis, non-adherence to a gluten-free 

diet (GFD), and diagnostic delay, indicating that early diagnosis and subsequent adherence to the 

GFD, should prevent the occurrence of CD-related malignancy and increased mortality risk. 

 

A study from Holland showed that every year the calculated costs of only 5 of the many long-term 

complications of CD, that is osteoporosis, infertility treatment, miscarriage, low-birth weight babies 

and non-Hodgkin lymphoma, account for €9 million, in 2001. This figure does not take into account 

any of the auto-immune diseases associated with CD, for example diabetes, nor the neurological 

complications, not days off sick for fatigue, or gastro-intestinal symptoms. It can be seen that the 

potential health costs of untreated CD throughout Europe are enormous.  

 

Screening for CD in patients with irritable bowel syndrome was considered likely to be cost 

effective. Recently, patients who were symptomatically at high risk for CD, that is having weight 
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loss, anaemia or diarrhoea, were screened for anti-tTG antibody and biopsied; all turned out to have 

CD. The authors showed that by performing serological screening on patients with high-risk 

symptoms, doctors could get a 100% accurate diagnosis of CD without performing duodenal biopsy, 

which would save the necessity for 59% of the biopsies being performed at a UK hospital, with 

considerable saving in terms of the performance, processing and reporting of biopsies.  A case 

finding study in Italy in primary care practices where individuals with suggestive symptoms or from 

at risk groups calculated a cost of €923 for each new case diagnosed. 

 

Screening amongst women of reproductive age could yield significant health benefits. A Swedish 

cohort study
 
compared 2078 births by women diagnosed with coeliac disease prior to or after the 

birth of an infant with the background child-bearing population, and found that having undiagnosed 

maternal coeliac disease at birth was strongly linked to low or very low infant birth weight, lower 

placental weights and higher Caesarean section rate. In contrast, mothers diagnosed with coeliac 

disease more than 4 years prior to giving birth did not have these markers of adverse fetal outcome 

when compared with the control population, presumably due to effective implementation of a GFD. 

 

 

 Allows early and cost-effective diagnosis and monitoring  

 Provides higher quality care at the patient location 

 Helps to rule out misdiagnosis and ineffective treatment and unnecessary hospital stays 

 Helps to rule out expensive treatments 

 Reduces costs of treatment of complications 

 Potentially shortens the length of hospital stay by earlier identification of coeliac disease 
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Use and Dissemination of Foreground 

TEMPLATE A1: LIST OF SCIENTIFIC (PEER REVIEWED) PUBLICATIONS, STARTING WITH THE MOST IMPORTANT ONES 

NO. Title 
Main 

author 

Title of the 

periodical or the 

series 

Number, 

date or 

frequency 

Publisher 
Place of 

publication 

Year of 

publication 

Relevant 

pages 

Permanent 

identifiers1  

(if available) 

Is/Will open 

access2 

provided to 

this 

publication? 

1 Detection of anti-gliadin 

autoantibodies in coeliac 

patient samples using a 

cyclodextrin-based 

supramolecular 

biosensor 

Mayreli 

Ortiz 

Analytical 

Chemistry 

83 (8) 

American 

Chemical Society 

USA 2011 

pp 2931–

2938 

DOI: 

10.1021/ac102956p 

NO 

2 Elucidation of the 

mechanism of single-

stranded DNA 

interaction with 

methylene blue: A 

spectroscopic approach 

Mayreli 

Ortiz 

Journal of 

Photochemistry and 

Photobiology A: 

Chemistry 

218 (1) 

Elsevier Holland 2011 

pp 26-32 

DOI: 

10.1016/j.jphotoche

m.2010.11.020, 

NO 

3 Amperometric 

supramolecular 

Mayreli 

Ortiz 

Electrochemistry 

Communications 13 

Elsevier Holland 2011 pp 578–

581 

DOI: 

10.1016/j.elecom.20

NO 

                                                 
1 A permanent identifier should be a persistent link to the published version full text if open access or abstract if article is pay per view) or to the final manuscript accepted for publication (link to 

article in repository).  
2 Open Access is defined as free of charge access for anyone via Internet. Please answer "yes" if the open access to the publication is already established and also if the embargo period for open 

access is not yet over but you intend to establish open access afterwards. 
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genosensor self-

assembled on 

cyclodextrin-modified 

surfaces 

11.03.014 

4 Electrochemical 

detection of coeliac 

disease related anti-

tissue transglutaminase 

antibodies using thiol 

based surface chemistry 

Samuel 

Dulay  

Biosensors & 

Bioelectronics 

26,  

Elsevier Holland 2011 

pp 3852-

3856 

DOI: 

10.1016/j.bios.2011.

02.045,   

NO 

5 Amperometric detection 

of antibodies in serum: 

Performance of self-

assembled 

cyclodextrin/cellulose 

polymer interfacesas 

antigen carriers. 

Mayreli 

Ortiz 

Organic & 

Biomolecular 

Chemistry 

9 

Royal Society of 

Chemistry 

UK 2011 

pp 4770-

4773 

DOI: 

10.1039/C1OB0547

3B 

NO 

6 Supramolecular 

confinement of 

polymeric electron 

transfer mediator on 

gold surface for 

picomolar detection of 

DNA 

Mayreli 

Ortiz 

Soft Matt  

7 (22) 

Royal Society of 

Chemistry 

UK 2011 

pp 10925 

– 10930   

DOI: 

10.1039/C1SM0630

0F 

NO 

7 A bienzymatic 

amperometric 

immunosensor 

exploiting 

supramolecular 

Mayreli 

Ortiz 

Chem Commun, 

48 

Royal Society of 

Chemistry 

UK 2012 

pp 1045 - 

1047 

DOI: 

10.1039/C2CC1617

7J 

NO 
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construction for 

ultrasensitive protein 

detection 

8 Amperometric 

immunosensor for the 

determination of IgA 

deficiency in human 

serum samples, 

Luis 

Carlos 

Rosales-

Rivera 

Biosens Bioelectron   

33 

Elsevier Holland 2012 

pp 134 - 

138 

DOI: 

10.1016/j.bios.2011.

12.040, 

NO 

9 Gold nanoparticle 

fluorescent molecular 

beacon for low-

resolution DQ2 gene 

HLA typing 

Valerio 

Beni 

Anal Bioanal Chem 

402 (3) 

Springer UK  2012 

pp. 1001 - 

1009 

DOI: 

10.1007/s00216-

011-5493-2 

NO 

10 Highly sensitive 

colorimetric enzyme-

linked oligonucleotide 

assay based on 

cyclodextrin-modified 

polymeric surfaces 

Mayreli 

Ortiz 

Anal Bioanal Chem 

403(1) 

Springer UK 2012 

pp. 195-

201 

DOI 

10.1007/s00216-

012-5791-3. 

NO 

11 Low-medium resolution 

HLA-DQ2/DQ8 typing 

for coeliac disease 

predisposition analysis 

by colorimetric assay 

Hamdi 

Joda 

Anal Bioanal Chem 

403(3) 

Springer UK  

pp. 807-

819 

DOI: 

10.1007/s00216-

012-5898-6 

NO 

12 From sample-to-answer: 

Integrated genotyping 

and immunological 

analysis microfluidic 

platforms for the 

Jung, M Proceedings of 

SPIE - The 

International 

Society for Optical 

Engineering 7929 

SPIE USA 2011 

pp. 

79290E-

79290E-7 

(2011) 

DOI: 

10.1117/12.875314 

NO 
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diagnostic and treatment 

of coeliac disease 

13 Amperometric 

immunosensor for the 

determination of IgA 

deficiency in human 

serum samples 

Luis 

Carlos 

Rosales-

Rivera 

Biosensors and 

Bioelectronics 

33 (1) Elsevier Holland 2012 pp. 134-

138 

DOI: 

10.1016/j.bios.2011.

12.040 

 

NO 

14 Overoxidized polypyrrole 

incorporated with gold 

nanoparticles as 

platform for impedimetric 

anti-transglutaminase 

immunosensor 

West N Analytical Letters 44 (11) 

 

Taylor & Faancis USA 2011 pp. 1956-

1966 

DOI: 

    

10.1080/00032719.

2010.539739 

NO 

15 Impedance spectra 

analysis to characterize 

interdigitated electrodes 

as electrochemical 

sensors 

Page RH Electrochimica Acta 56, (24) Elsevier Holland 2011 pp. 8559-

8563 

DOI: 

10.1016/j.electacta.

2011.07.055 

NO 

16 Comparison of Planar 

and 3-D Interdigitated 

Electrodes as 

Electrochemical 

Impedance Biosensors 

Rana, S Electroanalysis 23 Wiley-VCH Verlag 

GmbH 

Weinheim 2011 pp. 2485–

2490 

DOI: 

10.1002/elan.20110

0353 

NO 

17 From sample-to-answer: 

Integrated genotyping 

and immunological 

analysis microfluidic 

platforms for the 

diagnostic and treatment 

Jung, M Proceedings of 

SPIE - The 

International 

Society for Optical 

Engineering 

7929,.     

 

SPIE USA 2011 art. no. 

79290E 

doi: 

10.1117/12.875314 

NO 
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of coeliac disease 

18 A sample-in result-out 

lab-on-a-chip device - 

From prototype to mass 

fabrication    

Klemm, 

R 

Proceedings of 

SPIE - The 

International 

Society for Optical 

Engineering 

7929,  SPIE USA 2011 art. no. 

79290D 

doi: 

10.1117/12.874907 

NO 

19 Antibodies to Wheat 

High-Molecular- 

Weight Glutenin 

Subunits in Patients 

with Coeliac Disease 

HJ Ellis International 

Archives of Allergy 

and Immunology 

159 Karger Switzerland 2012  pp. 428-

434 

DOI: 

10.1159/000338284 

NO 
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TEMPLATE A2: List of dissemination Activities 

NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

1 
Popular 

Press 
P1 

Nuevas vías para superar la 

celiaquía; El País 
22/01/2008  General public 2.336.000 Spain 

2 
Popular 

Press 
P1 

Tarragona, seu del projecte 

europeu per al tractament 

personalitzat dels celíacs; El 

Pun 

06/02/2008  General public 135.000 Spain 

3 Television P1 CD-MEDICS Kick off video 06/02/2008  

General 

public/Scientific 

audience 

Unknown Spain 

4 
Popular 

Press 
P1 

Científicos europeos diseñan un 

sensor para mejorar la salud de 

los celíacos; La Vanguardia - 

Tendencias 

07/02/2008  General public 775.000 Spain 

5 
Popular 

Press 
P1 

Alta tecnología a disposición de 

los celíacos; La Vanguardia 
08/02/2008  General public 775.000 Spain 

6 Website P1 
Project Website 

www.cdmedics.eu 
Feb 08  General public  Worldwide 

7 website P17 
E-mail distribution of Press 

Release to all AOECS 
15/03/08  

General public 

Professional 
>300,000 Worldwide 

                                                 
3 

 A drop down list allows choosing the dissemination activity: publications, conferences, workshops, web, press releases, flyers, articles 

published in the popular press, videos, media briefings, presentations, exhibitions, thesis, interviews, films, TV clips, posters, Other. 
4
 A drop down list allows choosing the type of public: Scientific Community (higher education, Research), Industry, Civil Society, Policy makers, Medias ('multiple 

choices' is possible. 

file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/el_pais_2008_01_22.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/el_pais_2008_01_22.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/el_punt_2008_02_06.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/el_punt_2008_02_06.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/el_punt_2008_02_06.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/may08/Television/video_06.02.08.avi
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/vanguardia_2008_02_07.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/vanguardia_2008_02_07.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/vanguardia_2008_02_07.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/vanguardia_2008_02_08.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/national%20press/vanguardia_2008_02_08.pdf
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

members advisors of 

Member 

Association 

8 Television; P1 Madrid directo; Madrid Directo 25/02/2008  General public Unknown Spain 

9 
Popular 

Press 
P1 

La enfermedad celíaca se podrá 

diagnosticar por medio de un 

chip; El Diari de Tarragona 

26/02/2008  General public 336.470 Spain 

10 
Popular 

Press 
P1 

Un chip podrá diagnosticar el 

mal celíaco; El País 
26/02/2008  General public 2.336.000 Spain 

11 
Popular 

Press 
P1 

Genètica i nanotecnologia s'alien 

per millorar el diagnòstic de la 

celiaquia; El Diari de 

Tarragona 

27/02/2008  General public 336.470 Spain 

12 
Popular 

Press 
P1 

Una gota de sangre bastará para 

saber en 15 minutos si una 

persona es celíaca; Diario ABC 

08/03/2008  General public 667.000 Spain 

13 Radio P1 "Desde zero"; Radio 04/03/2008  General public Unknown Spain 

14 Workshop P3 
Open day at Microfluidic 

Chipshop (Microengineering) 
24.4.2008  School girls 60 Germany 

15 Flyer P1,P20 CD-MEDICS Project flyer May 08  General Unknown Europe 

16 
Popular 

Press 
P1 

The Engineer magazine 

“Cereal Killer” 
May 08  General 

32,838 

readers 

(magazine) 

60,000 (on 

line 

UK 

file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/press_conf_25_02_2008/Television/Madrid_Directo_ACM_250208.wmv
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_26.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_26.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_26.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/press_conf_25_02_2008/National%20press/El_Pais_2008_02_25.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/press_conf_25_02_2008/National%20press/El_Pais_2008_02_25.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_27.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_27.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/february08/meeting_06_02_08/regional%20press/diari_2008_02_27.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/march08/National%20press/ABC_2008_03_08.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/march08/National%20press/ABC_2008_03_08.pdf
file://Dinayvone/D/DINAMIC/Operacions/Marketing/Premsa/NBG%20en%20la%20prensa/CD-medics/2008/march08/National%20press/ABC_2008_03_08.pdf


 CD-MEDICS Final Publishable Report 52 

NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

17 Poster 
P1, 

P20 
CD-MEDICS July 08  General Unknown Europe 

18 Presentation P1       

19 Presentation P14 A gastroenterology up-date 4/10/08  
GPs, Surgeons, 

Physicians 
500 Pavia, Italy 

20 Presentation P15 
Slovene Gastroenterology 

Congress - Lecture 
03/10/08  

Medical 

professionals 
400 Bled, Slovenia 

21 Presentation P2 

Fast Polymerase Chain 

Reaction (PCR) by means of 

air compression in a dead-

end channel 

07/10/09 
Biotechnica 

Germany 

Potential 

customers 

individual 

discussions 
Europe 

22 Presentation P1,P19 
8th National Coeliac Disease 

Congress FACE. 
18/10/08 Madrid General public 100 Spain 

23 Presentation P15 

Meeting with patients, 

doctors, nurses and 

dietitians - Lecture 

1/11/08 Yekaterinburg 

Health care 

professionals, 

general 

public/patients 

60 Russia 

24 Presentation P18 

Coeliac disease symposium 

at the Iranian congress of 

gastroenterology and 

hepatology, Iran 

26-28.11.08 Iran 
Gastro-

enterologists 
>50 Iran 

25 
Course 

 
P3 

Lab-on-a-Chip European 

Congress, Stockholm, 

Sweden  

Microfabrication 

18th of May 

2009 
Stockholm Scientific >20 international 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

technologies for microfluidic 

devices 

26 Lecture P15 
Russian gastroenterologists 

meeting 
16.-18.2.09  

Health care 

professional 
4000 Moscow/ Russia 

27 Flyer P15 
CD-MEDICS Pamphlet for 

doctors 
  

Health care 

professional 
9000 

Poland, Slowakia, 

Czech Republic 

28 
Press 

Release 

P1, 

P19, 

P20 

Press Release on “2nd CD-

MEDICS General Assembly 
04/02/09  

General public: 

1 TV interview 

2 radio interviews 

3 news on press 

27 news on web 

4 million Spain 

29 Conference 
P18, 

P15 
1st CD-MEDICS roadshow 20/6/2009 Athens HCP’s >100 Greece 

30 Conference P17 
2nd CD-MEDICS roadshow at 

AOECS General Assembly 

11-

13/9/2009 
Malta HCP’s >100 Malta 

31 Conference P18 
3rd CD-MEDICS Roadshow at 

Gastro 2009 

22-

25/11/2009 
London HCP’s  UK 

32 Presentation P4 

Improving electrochemical 

immunoassay sensitivity via 

electrode architecture design 

and focused biomolecule 

deposition 

23-

28/01/2010 
San Francisco 

Conference 

SPIE Photonics 

West, 

Microfluidics, 

BioMEMS and 

Medical 

Microsystems VIII 

 USA 

33 Presentation P2 Presentation of the Boyle 04/02/2010  Congress 150-300 Frankfurt / 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

Mariotte PCR 05/02/2010 Germany 

34 
Analytica 

2010 
P2 

CD-MEDICS Materials on 

IMM stand 

23/03/2010 

26/03/2010 
Dusseldorf Trade Fair > 10.000 Europe / World 

35 Presentation P8 
Presentation of CD-MEDICS 

at MEDICEL meeting 
Apr. 10  Scientific People >20 

Mediterranean 

area 

36 Course P3 

Future diagnostics 

conference, Cambridge 

Healthtech institute 

24.04.10  Short course  USA/ World 

37 Analytica P3  
23. – 

26.04.10 
 Trade Fair  Europe / World 

38 Presentation P5 

The concept, objectives, and 

outcomes of the CD MEDICS 

INTERMEDIA Summer 

School (Chania Greece 

May 25 - 26, 

2010 
 

Research 

CommunityPhD 

Students 

50 EU 

39 Poster 

P11, 

P12, 

P13 

CD-Medics poster at qPCR 

symposium in Gothenburg, 

Sweden 

2010-05-31 

2010-06-01 
 Scientists 200 International 

40 Workshop P10 HLA workshop 15.-17.09.10  
End user of HLA 

typing kits 
100  

41 Exhibition 
P1, 

P20 

ICT 2010: Digitally Driven 

CD-MEDICS stand 

27-

29/09/2012 
Brussels Expo 

Scientific 

Industrial 
>2000 Europe 

42 Exhibition P7, P2 
Demonstration of prototype 

CD-MEDICS Instrument 
5-10/11/10 

Biotechnica 

Hannover 

Scientific 

Industrial 
>10,000 Worldwide 

43 Flyer P7 Optical Control of 5-10/11/10 Biotechnica Scientific >10,000 Worldwide 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

Microfluidics Solutions Hannover Industrial 

44 
Presentation 

(invited) 
P1, P3 

An Integrated microsystem 

for the multiplexed detection 

of protein markers and DNA 

in blood 

Photonics West 

Jan. 2011  Scientific 20.000 Worldwide 

45 

 

Exhibition 

Presentation 

P1, P2, 

P3,P7, 

P10, 

P8, P1 

CD-MEDICS stand and 

presentation 

RoadShow: ComPaMed 

(Medica,) 

19.11.2010 Düsseldorf Research, Industry >1000 worldwide 

47 Presentation 

P11, 

P12, 

P13 

Representing CD-Medics 

poster at qPCR qPCR 

symposium in San Francisco, 

US 

2010-11-01 

2010-11-02 
 Scientists 200 International 

48 Exhibition P19 

CD-MEDICS Roadshow - 

XXVIII Madrid Coeliac 

Festival 

11/12/10  General public 6,000 Spain 

49 
Flyers 

Newsletters 
P10 

CD-MEDICS newsletters and 

flyers distributed 
4-7/5/2011 Hungary HCP’s >500 Europe 

50 

Invited 

Conference 

 

P1 

Development of an 

integrated microsystem for 

the multiplexed detection of 

protein markers in serum 

using electrochemical 

immunosensors  

2011 San Francisco 
researchers 

 
>1000 UNITED STATES 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

SPIE Symposium on MOEMS-

MEMS 

51 
Presentation 

 
P1 

Coupling Gold nanoparticle 

and molecular beacon as a 

route for predisposition 

analysis of Coeliac disease 

NanoBioEurope 2011 

2011 Cork researchers >200 IRELAND 

52 Poster P1 

Stimuli responsive hydrogel 

grafting for labeless DNA 

biosensing  

XVIth Transfrontaliar 

Meeting «Sensors & 

Biosensors» 

2011 Toulouse 

Students and 

researchers 

 

>350 FRANCE 

53 Presentation P1 

Preparation and 

characterization of 

Cyclodextrin nanosponge 

bioconjugates for biosensor 

applications 

XVIth Transfrontaliar 

Meeting «Sensors & 

Biosensors» 

2011 Toulouse 

Students and 

researchers 

 

>350 FRANCE 

54 
Presentation 

 
P1 

Amperometric and SPR 

detection of coeliac disease 

related antibodies using 

thiolated antigens  

2011 Toulouse 

Students and 

researchers 

 

>350  
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

XVIth Transfrontaliar 

Meeting «Sensors & 

Biosensors 

55 Poster P1 

Supramolecular platforms 

for detection of nucleic acid 

markers associated with 

coeliac disease.  

9th Doctoral Day of 

Universitat Rovira I Virgili. 

2011 Taragonna 

Students and 

researchers 

 

150 Spain 

56 Poster P1 

Evaluation of different 

surface chemistry 

methodologies for detection 

of nucleic acid markers by 

electrochemiluminescence 

technique  

XVIth Transfrontaliar 

Meeting «Sensors & 

Biosensors 

2011 Toluouse, 

Students and 

researchers 

 

>300 France 

57 Conference P1 

Analytical applications of 

biosensors modified with 

self-assembled 

cyclodextrin/cellulose 

interfaces on gold  

Second European Conference 

on Cyclodextrines 

2011 Asti 
researchers 

 
>500 ITALY 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

58 
Poster 

 
P1 

Preparation and 

characterisation of 

cyclodextrin nanosponge 

bioconjugates for biosensor 

applications  

Second European Conference 

on Cyclodextrines 

2011 Asti researchers >500 ITALY 

59 Presentation P15 
Current approach to CD at 

Slovene Hematology meeting 
April 2011 Ljubljana 

Medical doctors – 

technicians, lab 

workers 

>100 Slovenia 

60 Flyer P13 

Production of the CD-

MEDICS Doctor's Pamphlet 

to Finnish 

20.5.2011 Helsinki General public Unknown Finland 

61 Poster P9 

glutenins antibodies in 

coeliac disease diagnosis 

International Coeliac Disease 

Symposium 

 

20th -22nd 

June 2011 
Oslo 

Medical and 

scientific/research 
>500 Worldwide 

62 Exhibition P2 

CD-Medics microsystems and 

information material within 

IMM booth 

 Lab-on-a-chip European 

Congress, Hamburg 

30.06.-

01.07.11 
Hamburg 

Academic, 

industrial R&D 
>8000 Worldwide 

63 Flyer P2 
Updated project description 

and PDF flyer online on IMM 
01.10.11 Germany worldwide Unknown Europe 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

website 

64 Exhibition P2 

CD-Medics project flyer 

within IMM booth  

MST-Kongress 2011, 

Darmstadt, 

10.-12.10.11 Darmstat 
Academic, 

industrial R&D 
>5000 Germany 

65 Exhibition P2 

CD-Medics microsystems and 

information material within 

IMM booth  

BIOTECHNICA 2011, 

Hannover, 

11.-13.10.11 Hannover 
Academic, 

industrial R&D 
>10,000 Germany, (EU) 

66 

CD-Medics 

training 

seminar 

P14, 

P18, 

P20 

All about Coeliac Disease 

Doctors for Doctors 

18 Nov 

2011 
 

Gastroenterologist, 

paediatrician, 

dietists 

>350 Kiev, Ukraine 

67 

CD-Medics 

training 

seminar 

P14 
All about Coeliac Disease 

Doctors for Doctors 

26 Nov 

2011 
 

Gastroenterologist, 

paediatrician, 

dietists 

>300 Riga, Latvia 

68 Presentation P4 

The facile transferral of 

graphene onto interdigitated 

electrodes for sensing 

applications 

5-8 March, 

2012 
Kyoto 

IEEE-NEMS, 7th 

Annual IEEE 

International 

Conference on 

Nano/Micro 

Engineered and 

Molecular System 

>200 Japan 

69 Exhibition P18 
CD-MEDICS stand at SALMED 

Trade Fair 

14-

16/3/2012 
Poznan 

Commercial 

Healthcare 
>15000 Europe 
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NO. 
Type of 

activities3 

Main 

leader 
Title Date Place Type of audience4 

 

 

Size of 

audience 

Countries addressed 

70 Exhibition P18 
CD-MEDICS stand at 

Expomed Trade Fair 

12-

14/4/2012 
Istambul 

Commercial 

Healthcare 
>30,000 Europe 

 

 

The dissemination events and items listed about are provided as an example of the major events within the lifetime of the project. Significant 

additional dissemination activity has also taken place, too numerous to list here. A more comprehensive list can be found in the CD-MEDICS 

Period Reports. 

 

 

 

Within these unlisted items the following types of dissemination events took place  

Dissemination Item Number 

Coeliac Disease for cooks 64 

General public awareness 137 

Students 19 

Healthcare Professionals 51 

Trade and Scientific 13 
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Section B (Confidential
5
 or public: confidential information to be marked clearly) 

Part B1  

 

TEMPLATE B1: LIST OF APPLICATIONS FOR PATENTS, TRADEMARKS, REGISTERED DESIGNS, ETC. 

Type of IP 

Rights6:   

Confidential  

Click on 

YES/NO 

Foreseen 

embargo date 

dd/mm/yyyy Application 

reference(s) 

(e.g. EP123456) 

Subject or title of application 
Applicant (s) (as on the application) 

 

Patent No  P201230120 

CEBADORES 

ESPECIALES PARA 

LA REACCIÓN EN 

CADENA DE LA 

POLIMERASA 

UNIVERSITAT ROVIRA I VIRGILI and 

InnoTrain GmbH 

Patent No July 5
th
 2012 2011-02211 

Integrated System for 

the Visual Control, 

Quantitative and 

Qualitative Flow 

Measurement in 

Microfluidics 

Micro2gen Ltd. – Inventors: Athanasios M. 

Demiris, Spyridon Blionas 

Trademark No  006890743 CD-MEDICS logo UNIVERSITAT ROVIRA I VIRGILI 

 

 

                                                 
5
 Note to be confused with the "EU CONFIDENTIAL" classification for some security research projects. 

 
6
 A drop down list allows choosing the type of IP rights: Patents, Trademarks, Registered designs, Utility models, Others. 

 



 CD-MEDICS Final Publishable Report 62 

Part B2  

Please complete the table hereafter: 

Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS  

SSP primers 

and methods 

NO None Method for 

producing 

duplex PCR 

product with 

single 

stranded tails 

for detection 

via 

hybridisation 

Diagnostics 

Micro Arrays 

Rapid tests 

1-2 years Patent 

Applied for 

IMM, INNO, URV 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Serum 

reference 

standard 

NO NONE Standards Diagnostics 1 year Not 

patentable 

URV, EURO 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

CCD-based 

control of 

fluidic 

propagation 

in the 

NO NONE A solution for 

monitoring 

the position of 

fluids within 

the 

Control of 

fluids within 

microsystems 

2 to 3 years Patent 

Applied for 

Micro2gen 

                                                 
19 A drop down list allows choosing the type of foreground: General advancement of knowledge, Commercial exploitation of R&D results, Exploitation of R&D results via standards, 

exploitation of results through EU policies, exploitation of results through (social) innovation. 
8 A drop down list allows choosing the type sector (NACE nomenclature) :  http://ec.europa.eu/competition/mergers/cases/index/nace_all.html 

http://ec.europa.eu/competition/mergers/cases/index/nace_all.html
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Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

microchip microfluidic 

chip using 

machine 

vision 

technology 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

ACM PCB 

Schematics 

YES NONE A generic 

hardware 

module for 

the control, 

execution and 

monitoring of 

DAQ boards 

implementing 

medical 

diagnostics 

assays 

Biomedical 

instrumentation 

2 years - Micro2gen 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data 

Manager and 

Configurator

Applications 

YES NOT 

APPLICA

BLE 

Generic 

Software 

Application 

for the design, 

control and 

monitoring of 

reconfigurable 

Biomedical 

instrumentation

, 

bioinformatics 

2 years - Micro2gen 
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Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

assays 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Reconfigurab

le firmware 

YES NOT 

APPLICA

BLE 

A flexible 

firmware 

(executed in 

user space on 

a micro-

processor 

featuring a 

real-time 

operating 

system) for 

controlling 

variable 

hardware with 

simple 

configuration 

files 

Biomedical 

instrumentatio

n 

2 years Most 

probably not 

patentable in 

Europe; 

eventually in 

combination 

with the 

hardware and 

after careful 

revision of the 

patent 

landscape 

Micro2gen 

EXPLOITATION OF 

R&D RESULTS 

VIA STANDARDS 

AML (Assay 

Modelling 

Language) 

NO NOT 

APPLICA

BLE 

Standardizatio

n attempts 

Biomedical 

instrumentatio

n software 

(reconfiguratb

le) 

- - Micro2gen 
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Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Multichannel 

Potentiostat 

NO NONE A device 

capable of 

simultaneousl

y measuring 

multiple 

electrochemic

al biosensors 

Biomedical 

instrumentatio

n, 

experimentati

on 

instrumentatio

n 

Upon 

termination of 

the project 

Patent 

Applied for 

Micro2gen 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data Analyse 

Module 

(PLS) 

NO NONE Fast and easy 

to use 

implementatio

n of Partial 

List Square 

analyse 

Chemistry, 

Biotech, 

Diagnostics 

and other 

fields of 

engineering 

Already in 

commercial 

use 

- MultiD 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data Analyse 

Module 

(Uniformity 

test) 

NO NONE Validation 

test of qPCR 

instruments 

Biotech Already in 

commercial 

use 

 MultiD 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data Analyse 

Module 

(Receiver 

Operating 

Characteristic 

NO NONE ROC analyse 

module, is 

a tool which 

illustrates the 

performance of 

a binary 

Life Science 1 year  MultiD 
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Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

“ROC”) classifier syste

m as its 

discrimination 

threshold is 

varied. 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data Analyse 

Module 

(Survival) 

NO NONE Survival 

analyse module 

Life Science, 

Diagnostics 

Already in 

commercial 

use 

 MultiD 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Data Analyse 

Module (BN) 

NO NONE Bayesian 

Network 

module 

Life Science, 

Diagnostics 

2 years  MultiD 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Software for 

selection of 

primers, 

probes and 

competing 

probes for 

multiplex 

real-time 

PCR 

NO NONE Software 

widely 

applicable to 

all developers 

of PCR and 

more 

specifically, 

real time PCR 

Diagnostics Immediately 

available 

No interest to 

patent 

Multi-D and TATAA 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Stand alone 

serum 

generation 

module 

NO NONE Rapid blood 

separation for 

micro-

diagnostic 

Diagnostics Available None MFCS 
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Type of 

Exploitable 

Foreground
7
 

Description 

of exploitable 

foreground 

Confide

ntial 

 

Foreseen 

embargo 

date 

dd/mm/yyyy 

Exploitable 

product(s) or 

measure(s) 

Sector(s) of 

application
8
 

Timetable, 

commercial or 

any other use 

Patents or 

other IPR 

exploitation 

(licences) 

Owner & Other 

Beneficiary(s) 

involved 

tests 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Stand alone 

cell lysis and 

DNA 

extraction 

module 

NO NONE Laboratory 

use and 

diagnostics 

Diagnostics Available None MFCS 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Screen 

printed 

electrode 

array 

NO NONE Cheap 

electrode 

manufacture 

for diagnostic 

devices 

Sensors for 

diagnostics 

Available None URV 

COMMERCIAL 

EXPLOITATION OF 

R&D RESULTS 

Boyle-

Marriotte 

method for 

DNA 

amplification 

NO NONE High speed 

method of 

PCR in 

microsystems 

Diagnostics Prototype 

systems 

available 

Not 

patentable 

IMM, MFCS 

GENERAL 

ADVANCEMENT 

OF KNOWLEDGE 

Online 

Healthcare 

Professional 

Training Tool 

NO NONE Online CPD 

training 

Training Available Not 

patentable 

MULTID, 

COELIACUK 
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In addition to the table, please provide text to explain the exploitable foreground, in 

particular: 

TITLE SSP primers and methods 

Purpose Method for PCR amplification that results in a duplex flanked by single 

stranded tails facilitating direct detection of PCR product via 

hybridisation  

How the 

foreground might 

be exploited, 

when and by 

whom 

 

This can be exploited in several ways; (i) use in rapid tests 

(chromatographic strips) combining isothermal amplification with direct 

detection; (ii) use in microtitre plates for enzyme linked oligonucleotide 

assay for cost-effective and high-throughput detection of DNA; (iii) use 

in microarrays and biosensors. 

IPR exploitable 

measures taken or 

intended 

A Spanish national patent was filed in January 2012 and this will be 

extended to a European patent in 2013 

Further research 

necessary, if any 

Further demonstration has been made extending the methodology to 

other diseases including Rheumatoid Arthritis.  Further demonstration 

of the extended application needs to be carried out. 

Potential/expected  

impact (quantify 

where possible) 

Upon successful market entry the demand for the product is expected to 

be broad and in various different diagnostic applications. Quantification 

will be possible after initial marketing and publicity – the time 

estimation for that is approximately 6-12 months of dissemination and 

marketing activities. 

 

TITLE Serum reference standard 

Purpose Absolute quantification of anti-tissue transglutaminase autoantibodies  

How the 

foreground might 

be exploited, 

when and by 

whom 

 

It is foreseen that this will be exploited by Eurospital. In 2012, the 

European Society for Paediatric Gastroenterology, Hepatology and 

Nutrition (ESPGHAN) revised their diagnostic criteria from the 

previous gold standard of the biopsy to a combination of HLA-typing 

and serology, measuring total IgA and IgA anti-tTG, specifically saying 

that diagnosis should be when tTG levels are ten times greater than the 

baseline (Journal of Pediatric Gastroenterology & Nutrition. 54(1):15-

19, January 2012).  However, no test exists that gives quantitative 

measurement and the standards isolated within CD-MEDICS will 

facilitate the achievement of this. 

IPR exploitable 

measures taken or 

intended 

Not patentable but the know-how required to isolate the standards will 

be kept confidential. 

Further research 

necessary, if any 

Upscaling of isolation of the standards 
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Potential/expected  

impact (quantify 

where possible) 

Huge potantial, as eventually every kit for detection of anti-tTG 

antibodies will be required to use standards. 

 

 

TITLE CCD-based control of fluidic propagation in the microchip 

Purpose High-accuracy, low-cost methodology and system for the monitoring 

and control of fluidic motion.  

How the 

foreground might 

be exploited, 

when and by 

whom 

 

Micro2gen, who introduced this new concept, intends to market the 

solution as a stand-alone option for instrument manufacturers, but also 

include it in its own product line. The methodology requires some 

adaptation to new conditions and a set of parameters need to be 

determined for each setup, such as the type and amount of camera 

sensor(s) used (resolution vs. Frame rate depending on the application), 

lens (depending on instrument size limitation), type and position of the 

illumination source etc. Hence the solution could be sold as is or 

custom-tailored to the needs of a specific client. 

IPR exploitable 

measures taken or 

intended 

The method has been patented in Greece and received priority for a 

European patent, which will be filed within the year. 

Further research 

necessary, if any 

The system seems to be applicable as is. Some enhancements that could 

increase accuracy even with low-cost cameras have been designed and 

will be implemented and tested within the following six months. 

Potential/expected  

impact (quantify 

where possible) 

Upon successful market entry the demand for the product is expected to 

rise from less than hundred to hundreds of licenses per year. 

Quantification will be possible after initial marketing and publicity – the 

time estimation for that is approximately one year of preparatory 

dissemination and marketing activities. 

 

TITLE ACM PCB Schematics 

Purpose The analytical control module is basically a small-size embedded PC 

with many integrated peripherals and its own Linux core adapted and 

deployed. As such the module may be used as the processing core for 

many similar instruments or devices. 

How the 

foreground might 

be exploited, 

when and by 

whom 

 

Micro2gen designed and implemented the analytical control module 

along with the control firmware on the device. The compact embedded 

system may be used as the programmable embedded solution for many 

diagnostic instruments and devices of similar complexity.  

IPR exploitable None taken. There is no innovative IP involved. The schematics of the 
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measures taken or 

intended 

board are protected and have never been published or otherwise 

disseminated. 

Further research 

necessary, if any 

There are some considerations to upgrade the embedded processor to a 

newer version (probably a double-core processor) with the intention to 

incorporate multiple applications on the same embedded system without 

reduction in processing power (e.g. an application with a graphical user 

interface executed on a different core of the same processor, where the 

analytical control is executed). 

Potential/expected  

impact (quantify 

where possible) 

The demand for this solution is expected to be restricted and mainly in 

specialized markets. No quantified estimation for the demand has been 

carried out yet. 

 

TITLE “Data Manager“ and “Configurator” Applications 

Purpose Specialized software to define and execute biological assays easily 

adaptable to a multitude of hardware platforms. 

How the 

foreground might 

be exploited, 

when and by 

whom 

 

Micro2gen intends to use a modified version of the application software 

in conjunction with its “toolbox” platform for microfluific molecular 

diagnostics devices. The software is a complex system allowing a 

domain-specific configuration of so-called “experimentation protocols”. 

The solution may be compared to “Labview”, only in a significantly 

more specialized version, custom-tailored for microfluidics and 

molecular diagnostics. 

IPR exploitable 

measures taken or 

intended 

The software will be distributed using the micro2gen software license 

agreement. 

Further research 

necessary, if any 

The system may be considered complete. Upgrades will definitely 

emerge continuously and target mainly usability and software 

ergonomics aspects in general. 

Potential/expected  

impact (quantify 

where possible) 

The software is expected to meet high demand in the microfluidics 

community. There is no estimation available yet, but virtually all 

companies in the realm (estimated in the vicinity of 500 worldwide) and 

academinc/research institutions are potential targets.  

 

TITLE Reconfigurable firmware 

Purpose The firmware executed on the analytical control module is capable of 

controlling completely different hardware configurations without 

recompilation and firmware upgrade. In order to operate the firmware 

requires the Data Manager Application and an embedded ARM 

processor executing Linux. In addition, in its current version, the 

firmware assumes the presence of an I
2
C bus and addressing scheme for 

the control of sensors and actuators. 
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How the 

foreground might 

be exploited, 

when and by 

whom 

 

The firmware can be exploited either in combination with the Data 

Manager Application software and the embedded analytic control 

module or stand-alone as a reconfigurable firmware option for 

instrument manufacturers, who do not want to recompile and upload 

their firmware for every hardware version they produce. The 

prerequisite for that is the adherence to the XML configuration 

protocols. The firmware will be exploited by micro2gen. 

IPR exploitable 

measures taken or 

intended 

The firmware is to be protected by the micro2gen software license 

agreement. 

Further research 

necessary, if any 

Continuous upgrades are expected. A new major feature is the 

adaptation to different types of hardware buses (starting with the CAN 

bus). 

Potential/expected  

impact (quantify 

where possible) 

There is no estimate yet. The target audience is the specialized 

community of instrument manufacturers. A more accurate estimate is 

expected to be made within one year after project termination. 

 

TITLE AML (Assay Modelling Language) 

Purpose A complete and flexible description of biological assays representing 

complete experiments and analytical processes. 

How the 

foreground might 

be exploited, 

when and by 

whom 

 

The protocol language develop features many domain-specific elements 

and introduces features to flexibly control the execution of the protocols 

(such as conditionals and loops). It can be used in conjunction with a 

graphical editor in order to be easy to manipulate even by non-

specialists (i.e. non-IT-specialists, but experimentation specialists).  

IPR exploitable 

measures taken or 

intended 

The protocol language is open and intended to be promoted as a 

standard in assay descriptions. Relevant publications are in preparation. 

A version will be submitted as proposal for standardization to W3C. 

Further research 

necessary, if any 

A complete version is expected to be available by the end of project. 

Upgrades are expected to emerge after its publication to the community. 

Potential/expected  

impact (quantify 

where possible) 

The goal is to promote the AML to an open standard in assay modelling.  

 

TITLE Multichannel Potentiostat 

Purpose A compact multichannel potentiostat for electrochemical measurements 

of electrode arrays has been developed and tested. The proposed 

architecture utilizes a combination of sequential and parallel 

measurements, to enable high performance whilst keeping the system 

low-cost and compact. 
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How the 

foreground might 

be exploited, 

when and by 

whom 

 

The technology can be used exclusively for the readout of 

electrochemical sensors. The application area is irrelevant, hence the 

system does not need to be utilized in molecular diagnostics only, but 

can also be used in a multitude of other areas, e.g. environmental 

systems for the detection of heavy metals in water and numerous other 

applications.  

 

IPR exploitable 

measures taken or 

intended 

The technology itself is not patentable.  All schematics are protected. 

Further research 

necessary, if any 

The technology is continuously expanded and stabilized. The proof-of-

concept solution already exhibits a satisfactory stability. Additional 

testing and fine-tuning will be applied prior to commercial exploitation. 

An important enhancement target is the software that accompanies the 

system, which needs to undergo minor redesign in order to fulfill 

software ergonomics requirements. The technology requires an 

additional period of approximately four to six months for finalization, 

including several tests in different conditions then the ones used thus far 

in the CDMEDICS verification and validation phases, in order to be 

offered as a generic multi-channel potentiostat. After that a period for 

the preparation of a marketing strategy, corresponding material etc. will 

be necessary. This period is estimated at another six months 

(corresponding to the time until the product becomes available on the 

market). Nevertheless upon termination of the CDMEDICS project, the 

potentiostat will be included in the offering of the company as a custom-

tailored solution for interested customers in the realm of 

electrochemical biosensors for molecular diagnostics applications. 

 

Some additional functionality, mainly for calibration purposes, is 

considered. 

Potential/expected  

impact (quantify 

where possible) 

The product will be sold along with the software in bundles of 50 sensor 

boards. A concrete pricing policy has not been finalized yet. The device 

is expected to target a small specialized community. The main 

commercial target will be academic and research institutions. The 

expected demand has not yet been quantified.  

 

 

 

TITLE Data Analysis Modules 

Purpose For the analysis of experimental results and clinical trials within the 

context of clinical trials 

How the The data modules will be incorporated into the standard software 
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foreground might 

be exploited, 

when and by 

whom 

 

portfolio of Multi-D and used as part of their commercial offering. 

IPR exploitable 

measures taken or 

intended 

None 

Further research 

necessary, if any 

None 

Potential/expected  

impact (quantify 

where possible) 

Some modules are already released (July 2012), and some will be 

released with next version of GenEx scheduled in early 2013.  

This will stimulate present users to upgrade and increase future sales. A 

reasonable estimate is some 1000 users will upgrade. 

 

TITLE Microfluidic Modules 

Purpose These modules are building blocks for microfluidic systems 

How the 

foreground might 

be exploited, 

when and by 

whom 

 

These modules can be mass produced and offered to institutions who 

wish to experiment with them or use them to design a microfluidic 

system to perform a specific purpose. 

MicroFluidic ChipShop have added these items to their product 

catalogue 

IPR exploitable 

measures taken or 

intended 

None – no IP protection available 

Further research 

necessary, if any 

None 

Potential/expected  

impact (quantify 

where possible) 

These modules will reduce the time required for microfluidic system 

design and construction enabling product to be bought to the market 

more quickly. 

They will also produce a revenue stream for MFCS and the potential for 

mass fabrication of integrated systems. 

 

TITLE Online Healthcare Training Tool 

Purpose Online training tool for healthcare professionals 

How the 

foreground might 

be exploited, 

when and by 

whom 

Coeliac UK are applying for the online course to be accredited in the 

UK. This will make it part of the continuing professional development 

system for doctors. 

In addition it can be translated into other languages and offered to 

countries where the knowledge of coeliac disease is limited 
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IPR exploitable 

measures taken or 

intended 

None 

Further research 

necessary, if any 

None 

Potential/expected  

impact (quantify 

where possible) 

This will have a significant impact in the level of knowledge of coeliac 

disease and help European citizen to be diagnosed earlier reducing 

personal suffering. 
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Report on societal implications 

 

Replies to the following questions will assist the Commission to obtain statistics and 

indicators on societal and socio-economic issues addressed by projects. The questions are 

arranged in a number of key themes. As well as producing certain statistics, the replies will 

also help identify those projects that have shown a real engagement with wider societal issues, 

and thereby identify interesting approaches to these issues and best practices. The replies for 

individual projects will not be made public. 

 

 

A General Information (completed automatically when Grant Agreement number is 

entered. 

Grant Agreement Number: 
 

FP7-2007-ICT-1-216031 

 Title of Project: 
 

Coeliac Disease Management Monitoring and Diagnosis using 

Biosensors and an Integrated Chip System 

 
Name and Title of Coordinator: 

 

Prof. Ciara K. O' Sullivan 

B Ethics  

 

1. Did your project undergo an Ethics Review (and/or Screening)? 

 

 If Yes: have you described the progress of compliance with the relevant Ethics 

Review/Screening Requirements in the frame of the periodic/final project reports? 

 

Special Reminder: the progress of compliance with the Ethics Review/Screening Requirements should be 

described in the Period/Final Project Reports under the Section 3.2.2 'Work Progress and Achievements' 

 

 

 

0Yes x No 

2.      Please indicate whether your project involved any of the following issues (tick 

box) : 

YES 

RESEARCH ON HUMANS 

 Did the project involve children?  Yes 

 Did the project involve patients? Yes 

 Did the project involve persons not able to give consent? No 

 Did the project involve adult healthy volunteers? Yes 

 Did the project involve Human genetic material? Yes 

 Did the project involve Human biological samples? Yes 

 Did the project involve Human data collection? Yes 

RESEARCH ON HUMAN EMBRYO/FOETUS 

 Did the project involve Human Embryos? No 

 Did the project involve Human Foetal Tissue / Cells? No 

 Did the project involve Human Embryonic Stem Cells (hESCs)? No 

 Did the project on human Embryonic Stem Cells involve cells in culture? No 

 Did the project on human Embryonic Stem Cells involve the derivation of cells from Embryos? No 

PRIVACY 
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 Did the project involve processing of genetic information or personal data (eg. health, sexual 

lifestyle, ethnicity, political opinion, religious or philosophical conviction)? 

No 

 Did the project involve tracking the location or observation of people? No 

RESEARCH ON ANIMALS 

 Did the project involve research on animals? No 

 Were those animals transgenic small laboratory animals? No 

 Were those animals transgenic farm animals? No 

 Were those animals cloned farm animals? No 

 Were those animals non-human primates?  No 

RESEARCH INVOLVING DEVELOPING COUNTRIES 

 Did the project involve the use of local resources (genetic, animal, plant etc)? No 

 Was the project of benefit to local community (capacity building, access to healthcare, education 

etc)? 

No 

DUAL USE   

 Research having direct military use No 

 Research having the potential for terrorist abuse No 

C Workforce Statistics  

3.       Workforce statistics for the project: Please indicate in the table below the number of 

people who worked on the project (on a headcount basis). 

Type of Position Number of Women Number of Men 

Scientific Coordinator  4 2  

Work package leaders  5 7  

Experienced researchers (i.e. PhD holders)  23 34  

PhD Students  5 4  

Other     

4. How many additional researchers (in companies and universities) were 

recruited specifically for this project? 

15 

Of which, indicate the number of men:  

 

 

10 
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D   Gender Aspects  

5.        Did you carry out specific Gender Equality Actions under the project? 

 

 

x 

Yes 

No  

6. Which of the following actions did you carry out and how effective were they?  

   Not at all 

 effective 

   Very 

effective 

 

   Design and implement an equal opportunity policy     X 

   Set targets to achieve a gender balance in the workforce    X  

   Organise conferences and workshops on gender      

   Actions to improve work-life balance   X   

   Other:  

7. Was there a gender dimension associated with the research content – i.e. wherever people were 

the focus of the research as, for example, consumers, users, patients or in trials, was the issue of gender 

considered and addressed? 

   Yes- please specify  

 

  X No  

E Synergies with Science Education  

8.        Did your project involve working with students and/or school pupils (e.g. open days, 

participation in science festivals and events, prizes/competitions or joint projects)? 

  X Yes- please specify  

 

   No 

9. Did the project generate any science education material (e.g. kits, websites, explanatory 

booklets, DVDs)?  

  X Yes- please specify  

 

   No 

F Interdisciplinarity  

10.     Which disciplines (see list below) are involved in your project?  

   Main discipline
9
: 2.3 

   Associated discipline
9
:3.3    Associated discipline

9
:1.5 

 

G Engaging with Civil society and policy makers 

11a        Did your project engage with societal actors beyond the research 

community?  (if 'No', go to Question 14) 

X 

 

Yes 

No  

                                                 
9 Insert number from list below (Frascati Manual). 

Science days 

Animation, video game and flyers 
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11b If yes, did you engage with citizens (citizens' panels / juries) or organised civil society 

(NGOs, patients' groups etc.)?  

   No 

  X Yes- in determining what research should be performed  

  X Yes - in implementing the research  

  X Yes, in communicating /disseminating / using the results of the project 

11c In doing so, did your project involve actors whose role is mainly to 

organise the dialogue with citizens and organised civil society (e.g. 

professional mediator; communication company, science museums)? 

X 

 

Yes 

No  

12.    Did you engage with government / public bodies or policy makers (including international 

organisations) 

   No 

  X Yes- in framing the research agenda 

   Yes - in implementing the research agenda 

  X Yes, in communicating /disseminating / using the results of the project 

13a Will the project generate outputs (expertise or scientific advice) which could be used by 

policy makers? 

   Yes – as a primary objective (please indicate areas below- multiple answers possible) 

  X Yes – as a secondary objective (please indicate areas below - multiple answer possible) 

   No 

13b  If Yes, in which fields? Public Health 

Agriculture  

Audiovisual and Media  

Budget  

Competition  

Consumers  

Culture  

Customs  

Development Economic and 

Monetary Affairs  

Education, Training, Youth  

Employment and Social Affairs 

 

 

 

 

 

 

 

 

 

 

 

Energy  

Enlargement  

Enterprise  

Environment  

External Relations 

External Trade 

Fisheries and Maritime Affairs  

Food Safety  

Foreign and Security Policy  

Fraud 

Humanitarian aid 

 

 

 

 

 

 

 

 

 

 

 

Human rights  

Information Society 

Institutional affairs  

Internal Market  

Justice, freedom and security  

Public Health  

Regional Policy  

Research and Innovation  

Space 

Taxation  

Transport 

 

 

 

 

 

 

 

 

 

 

 

http://europa.eu/pol/agr/index_en.htm
http://europa.eu/pol/av/index_en.htm
http://europa.eu/pol/financ/index_en.htm
http://europa.eu/pol/comp/index_en.htm
http://europa.eu/pol/cons/index_en.htm
http://europa.eu/pol/cult/index_en.htm
http://europa.eu/pol/cust/index_en.htm
http://europa.eu/pol/dev/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/emu/index_en.htm
http://europa.eu/pol/educ/index_en.htm
http://europa.eu/pol/socio/index_en.htm
http://europa.eu/pol/ener/index_en.htm
http://europa.eu/pol/enlarg/index_en.htm
http://europa.eu/pol/enter/index_en.htm
http://europa.eu/pol/env/index_en.htm
http://europa.eu/pol/ext/index_en.htm
http://europa.eu/pol/comm/index_en.htm
http://europa.eu/pol/fish/index_en.htm
http://europa.eu/pol/food/index_en.htm
http://europa.eu/pol/cfsp/index_en.htm
http://europa.eu/pol/fraud/index_en.htm
http://europa.eu/pol/hum/index_en.htm
http://europa.eu/pol/rights/index_en.htm
http://europa.eu/pol/infso/index_en.htm
http://europa.eu/pol/inst/index_en.htm
http://europa.eu/pol/singl/index_en.htm
http://europa.eu/pol/justice/index_en.htm
http://europa.eu/pol/health/index_en.htm
http://europa.eu/pol/reg/index_en.htm
http://europa.eu/pol/rd/index_en.htm
http://europa.eu/pol/tax/index_en.htm
http://europa.eu/pol/trans/index_en.htm
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13c   If Yes, at which level? 

   Local / regional levels 

   National level 

  X European level 

   International level 

H Use and dissemination  

14.    How many Articles were published/accepted for publication in 

peer-reviewed journals?  

17 

10 more in 

preparation 

To how many of these is open access
10

 provided? None 

       How many of these are published in open access journals?  

       How many of these are published in open repositories?  

To how many of these is open access not provided? 17 

       Please check all applicable reasons for not providing open access:  

        publisher's licensing agreement would not permit publishing in a repository 

        no suitable repository available 

       X no suitable open access journal available 

       X no funds available to publish in an open access journal 

        lack of time and resources 

        lack of information on open access 

        other
11

: …………… 

 

15. How many new patent applications (‘priority filings’) have been made?  

("Technologically unique": multiple applications for the same invention in different 

jurisdictions should be counted as just one application of grant). 

3 

16. Indicate how many of the following Intellectual 

Property Rights were applied for (give number in 

each box).   

Trademark 1 

Registered design   

Other  

17.    How many spin-off companies were created / are planned as a direct 

result of the project?  

1 

Indicate the approximate number of additional jobs in these companies: unkown 

18.   Please indicate whether your project has a potential impact on employment, in comparison 

with the situation before your project:  

                                                 
10 Open Access is defined as free of charge access for anyone via Internet. 
11

 For instance: classification for security project. 
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  Increase in employment, or X In small & medium-sized enterprises 

  Safeguard employment, or   In large companies 

  Decrease in employment,   None of the above / not relevant to the project 

 X Difficult to estimate / not possible to quantify    

19.   For your project partnership please estimate the employment effect 

resulting directly from your participation in Full Time Equivalent (FTE = 

one person working fulltime for a year) jobs: 

 

 

 

Difficult to estimate / not possible to quantify 

Indicate figure: 

 

 

 

 

 

 

X 

I Media and Communication to the general public  

20. As part of the project, were any of the beneficiaries professionals in communication or 

media relations? 

  X Yes  No 

21. As part of the project, have any beneficiaries received professional media / communication 

training / advice to improve communication with the general public? 

   Yes X No 

22 Which of the following have been used to communicate information about your project to 

the general public, or have resulted from your project?  

 X Press Release X Coverage in specialist press 

 X Media briefing X Coverage in general (non-specialist) press  

 X TV coverage / report X Coverage in national press  

 X Radio coverage / report  Coverage in international press 

 X Brochures /posters / flyers  X Website for the general public / internet 

 X DVD /Film /Multimedia X Event targeting general public (festival, conference, 

exhibition, science café) 

23 In which languages are the information products for the general public produced?  

 X Language of the coordinator X English 

 X Other language(s)   

 

 

 

Question F-10: Classification of Scientific Disciplines according to the Frascati Manual 2002 (Proposed 

Standard Practice for Surveys on Research and Experimental Development, OECD 2002): 

 

FIELDS OF SCIENCE AND TECHNOLOGY 

 

1. NATURAL SCIENCES 
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1.1  Mathematics and computer sciences [mathematics and other allied fields: computer sciences and other 

allied subjects (software development only; hardware development should be classified in the 

engineering fields)] 

1.2 Physical sciences (astronomy and space sciences, physics and other allied subjects)  

1.3 Chemical sciences (chemistry, other allied subjects) 

1.4  Earth and related environmental sciences (geology, geophysics, mineralogy, physical geography and 

other geosciences, meteorology and other atmospheric sciences including climatic research, 

oceanography, vulcanology, palaeoecology, other allied sciences) 

1.5 Biological sciences (biology, botany, bacteriology, microbiology, zoology, entomology, genetics, 

biochemistry, biophysics, other allied sciences, excluding clinical and veterinary sciences) 

 

2 ENGINEERING AND TECHNOLOGY 

2.1 Civil engineering (architecture engineering, building science and engineering, construction engineering, 

municipal and structural engineering and other allied subjects) 

2.2 Electrical engineering, electronics [electrical engineering, electronics, communication engineering and 

systems, computer engineering (hardware only) and other allied subjects] 

2.3. Other engineering sciences (such as chemical, aeronautical and space, mechanical, metallurgical and 

materials engineering, and their specialised subdivisions; forest products; applied sciences such as 

geodesy, industrial chemistry, etc.; the science and technology of food production; specialised 

technologies of interdisciplinary fields, e.g. systems analysis, metallurgy, mining, textile technology 

and other applied subjects) 

 

3. MEDICAL SCIENCES 

3.1  Basic medicine (anatomy, cytology, physiology, genetics, pharmacy, pharmacology, toxicology, 

immunology and immunohaematology, clinical chemistry, clinical microbiology, pathology) 

3.2 Clinical medicine (anaesthesiology, paediatrics, obstetrics and gynaecology, internal medicine, surgery, 

dentistry, neurology, psychiatry, radiology, therapeutics, otorhinolaryngology, ophthalmology) 

3.3 Health sciences (public health services, social medicine, hygiene, nursing, epidemiology) 

 

4. AGRICULTURAL SCIENCES 

4.1 Agriculture, forestry, fisheries and allied sciences (agronomy, animal husbandry, fisheries, forestry, 

horticulture, other allied subjects) 

4.2 Veterinary medicine 

 

5. SOCIAL SCIENCES 

5.1 Psychology 

5.2 Economics 

5.3 Educational sciences (education and training and other allied subjects) 

5.4 Other social sciences [anthropology (social and cultural) and ethnology, demography, geography 

(human, economic and social), town and country planning, management, law, linguistics, political 

sciences, sociology, organisation and methods, miscellaneous social sciences and interdisciplinary , 

methodological and historical S1T activities relating to subjects in this group. Physical anthropology, 

physical geography and psychophysiology should normally be classified with the natural sciences]. 

 

6. HUMANITIES 

6.1 History (history, prehistory and history, together with auxiliary historical disciplines such as 

archaeology, numismatics, palaeography, genealogy, etc.) 

6.2 Languages and literature (ancient and modern) 
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6.3 Other humanities [philosophy (including the history of science and technology) arts, history of art, art 

criticism, painting, sculpture, musicology, dramatic art excluding artistic "research" of any kind, 

religion, theology, other fields and subjects pertaining to the humanities, methodological, historical and 

other S1T activities relating to the subjects in this group]  

 

 


