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0. List of acronyms 
 

ACRONYM  MEANING 

ADC Analog-to-Digital Converter 

ADM Allergy diagnosis market 

ALPC automatic laser power control 

ATM Allergy treatment market 

AuNP Gold nanoparticles 

BD Blu-ray Disc 

BLC β-lactam 

CAD Computer-aided design 

CD Compact Disc 

COBIOPHAD Compact biophotonic platform for drug allergy diagnosis 

COC Cyclic Olefin Copolymer  

COP Cyclo-Olefin Polymer 

CPU Central Processing Unit 

DAC Digital-to-Analog Converter 

DI Deionized water 

DICOM Digital imaging and communication medicine 

DMP Data Management Plan 

DoA Description of Actions 

DVD Digital Versatile Disc 

e-Beam Electron beam 

ECMA European Computer Manufacturers Association 

ELISA Enzyme-linked immunosorbent assay 

EM Exploitation manager 

FcεRI IgE high-affinity receptor 

FGIP Foreground intellectual property 

FTO Freedom to Operate 

GUI Graphical User Interface 

HMI Human machine interaction 

HW Hardware 

IgE Immunoglobulin E 

INNODECs INNOvación DE COBIOPHAD 

IP Intellectual Property 

IPM Image processing module 

IRF INNODEC Recording Form 

IT Information Technology 

IVD In vitro diagnostics 

kDa Kilo Dalton 

KET Key enabling technology 

LDD Laser diode drive 

NA Numerical Aperture 
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NPA Network patent analysis 

ODD Optical Disc Drive 

OPU Optical Pickup Unit 

PB Project Board 

PC Project coordinator 

PD Photodetector 

PDE Plan of dissemination and exploitation 

PEDR Plan for exploitation and dissemination of results 

PMMA Poly(methyl methacrylate) 

PSA Pressure-Sensitive Adhesive 

SDS PAGE Sodium dodecyl sulphate polyacrylamide gel electrophoresis 

sIgE Specific IgE 

SN Signal to Noise ratio 

SW Software 

TLs Team Leaders 

VCM Voice Coil Motor 

WCA Water Contact Angle 

WHO World Health Organisation 

WP Work Package 

WPLs Work Package Leaders 

  

β-LACTAM ANTIBIOTICS 

ACRONYM  MEANING 

ACP 6-aminopenicillanic acid 

AMP Ampicillin 

AMX Amoxicillin 

AZT Aztreonam 

CF2 Cefaclor 

CF3 Cefalexin 

CF4 Cefoxitin 

CF5 Cefotaxime 

CFT Cefrutixone 

CRB Carbenicillin 

CVL Clavulanic acid 

MRP Meropenem 

PG Benzylpenicillin 

PPR Piperacillin 

PV Phenoxymethylpenicillin 
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1. Explanation of the work carried out by the beneficiaries 
and Overview of the progress 

1.1. Objectives 
 
Every one of the following objectives was defined as global objectives of the project. All of them should 
be achieved at the end of the project and in most of the cases, there are no intermediate evaluable 
goals. Nevertheless, the degree of fulfilment or the status of the developments is given in Table 1, as 
an intermediate evaluation. 
 
Table 1. Status objectives first period. 

Objective 
Lead 
beneficiary 

STATUS 

High sensitivity (80%) and detection 
limits below 0.1 IU/mL, equivalent to 
0.24 ng/ml  

UPVLC, 
FOOKE, 
HULAFE  

The analytical sensitivity expressed as the detection limit, 
is 0.4 IU/mL, using Artificial Human Serum (ARTHUS). The 
sensitivity of the assays analyzing real serum samples is 
not yet evaluated. 

High specificity (target ≥ 98%)  UPVLC, 
HULAFE, 
FOOKE 

The assay developed against antibiotics of different B-
lactam families is specific (>98%) for discriminating 
between ARTHUS. 

Capable of multi-drug diagnosis (10 
allergens per sample and 10 samples 
per disc)   

SINTEF, 
STRATEC 

First version of discs being manufactured support up to 5 
samples per disc and 9 allergens per sample are analyzed. 
On each detection chamber, about 300-500 spots of 100 
µm diameter are printed. Nine protein conjugate 
determinants have been already developed. 

Fast (total analysis time less than 30 
min.)  

UPVLC The analysis is made at this moment semi automatically, 
with a single test of ca. 60 min. According to the 
preliminary data obtained from the current assay format, 
disc and reader, the total assay time is expected to be ca. 
30 min. 

Minimally-invasive compared to 
invasive and risky skin or provocation 
tests   

HULAFE, 
CHRUM 

The test will be done in a minimally invasive way. Blood is 
extracted from the patient, according to the established 
procedure, by finger prick. The obtained serum will 
analyze automatically. 

Low-cost device with a manufacturing 
price of 300 € for the detector. 1 € per 
disc and 0.3 €/allergen in reagents, at 
least ten-times lower than the current 
IVD tests   

FOOKE, 
OPTOEL, 
STRATEC 

Current cost of the drive, disc and reagents are: 
Reader: 360 € single unit, 
Disc price is under estimation because it depends on the 
design to lead to a proper industrialization, achieving low 
unit cost. Reagent/allergen cost is also under evaluation 
because final assay format is not yet stablished.  

Scalable covering a broad range of 
scenarios, i.e. from 1-2 samples per 
disc for Emergency and Critical care 
units to 10 samples per disc 
recommended in Allergy Departments. 
Samples can be tested to either one 
drug or to the complete BLC family 
within a single run 

SINTEF, 
STRATEC 

The scalability is assured because the processing methods 
for different reagents are compatible; the stability of the 
printed reagents allows reasonable storage periods, and 
the printing of different reagents for different discs is 
industrially customizable. 
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Objective 
Lead 
beneficiary 

STATUS 

Flexible to incorporate new target 
drugs in a short time after the project 
completion 

UPVLC The current design allows the incorporation or 
substitution of new target drugs. The disc device is flexible 
enough to be used to diagnose other allergies such as 
those caused by environmental or food allergens.  

Operational autonomy: The device 
should autonomously operate in 
clinical or mobile lab environments. 
Centralized databases, in its turn, allow 
for an optimized decision-making 
process in drug diagnostics, research 
and development settings 

B3D It is expected that the system will be able to operate in a 
fully automatic and straightforward way, so that the 
result could be locally shown, printed or stored. 

User friendly. Portable, simple to 
operate by locally trained healthcare 
staff 

B3D The current reader is a portable and simple system that 
needs an external computing and electrical power 
connection unit to operate. Discs will contain all reagents 
needed for analysis of samples. 

External communication and the end-
user’s interface: standardization of 
DICOM and protocol development for 
cloud computing (HL7), connectivity to 
internet or telephone network to allow 
for telemedicine 

B3D External communication of the device is assured. It will 
allow both, the operation of the system and the reception 
of results from a remote point. 

Important reduction of the costs of 
diagnosis procedure 

HULAFE, 
CHRUM 

After the end of the first period of the project, there is no 
expected change concerning the initial estimation in cost 
reduction of diagnosis procedure. If, by the end of the 
project, the costs of components are kept to their 
expected values, the reduction of costs in the diagnosis 
procedure will reach the initially declared figures. 

Development of an integrated 
biophotonic device based on compact 
disc technology for In vitro diagnosis of 
drug allergy to antibiotics by 
determining human specific IgEs for 
hypersensitivity to β-lactam antibiotics 
(BLCs) 

UPVLC, 
B3D, 
CHRUM, 
HULAFE, 
OPTOEL, 
SINTEF,  
STRATEC, 
DAS 

Based on the analysis of the current status of the different 
technologies involved to develop the system, the initial 
efforts to integrate them point out that this objective will 
be achieved.  

Improving the life quality of millions of 
European citizens suffering from real or 
suspected drug allergies to BLC 

HULAFE, 
CHRUM 

Better and quicker minimally invasive diagnostic tool, 
developed with our methodology and tests, will clearly 
improve the quality of life of people suffering from real or 
suspected drug allergies to BLCs. In addition, allergy 
diagnosis could be carried out in Primary Healthcare 
Centers in a shorter time, improving the effectiveness of 
the tests.  

Helping the healthcare systems and 
reduce costs of drug allergy diagnosis 
to BLC 

HULAFE, 
CHRUM 

Quicker and cheaper diagnostic procedures will clearly 
help the healthcare system, reducing the costs associated 
with diagnosis of BLC allergy. At the end of the project, 
this objective will be evaluated. At this moment, both the 
results and the ongoing developments lead to an 
optimistic position concerning this objective. 
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Objective 
Lead 
beneficiary 

STATUS 

Creating new products to be 
manufactured and marketed by the 
European enterprises 

All In the section concerning exploitation of results, an 
identification of possible new products for the market is 
anticipated. This will be reviewed during the 2nd iteration 
of Network Patent Analysis (NPA – D6.10 M18-M33) and 
summarized both in D6.10 and in the final draft of the 
PEDR (Deliverable 6.11. M36) delivered at the end of the 
project, according to the results obtained, the Business 
Plan (D6.13 M36), as well as the exploitation plans of the 
partners. 

 
Deliverables 
 
The deliverables for the first period (Table 2) have been properly submitted, except deliverable D1.1 
First reader prototype finished which has been delayed to M20 due to the modifications of the discs 
specifications (see section 1.2). 
Deliverable D3.4 IgE standards for the BLC determinants has been postponed as, today, there are no 
representative samples for the 10 BLCs. Moreover, the isolation and purification of the total IgEs 
contained in blood of the allergic patients (positive cases), yielded low concentrations of IgEs.  
 
Table 2. Deliverables 1st Period. 

Deliverable nº Deliverable name WP Due date Comments 

D1.1 First reader prototype finished WP1 M12 
Submission delayed to M20 
07-08-2017 
PO informed 

D2.1 
Prototype disc specifications and 
microfluidic design concept 

WP2  M3 
Submitted on time 
31-03-2016 

D2.2  Prototypes of the detection zone WP2 M9 
Submitted on time 
30-09-2016 

D2.3 
Prototypes of the combined pre-
concentration and detection 
system 

WP2 M15 
Submitted on time 
31-03-2017 

D3.1 
Ethics approvals for the research 
with humans 

WP3  M1 
Submission delayed 
28-04-2016 

D3.2 
Ethics approvals for the research 
with human cells/tissues 

WP3  M1 
Submission delayed  
28-04-2016 

D3.3 

Confirmation by the competent 
Institutional Data Protection 
Officer or authorization or 
notification by the Data 
Protection Authority 

WP3  M1 
Submission delayed 
01-03-2016 

D3.4 
IgE standards for the BLC 
determinants  

WP3  M9 
Submission delayed 
PO informed on M9 

D3.5  
Samples identified for method 
development 

WP3  M12 
Submitted on time 
29-12-2016 

D4.1 
Pre-evaluation of the reader, 
discs, and reagents 

WP4  M18 
Submission delayed  
Expected date M22 

D6.1  Project presentation  WP6  M1 
Submission delayed 
23-02-2016 
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Deliverable nº Deliverable name WP Due date Comments 

D6.2  Data management plan (DMP)  WP6  M6 
Submission delayed 
11-07-2016 

D6.3 
First Communication kit about 
the project  

WP6  M2 
Submitted on time 
01-03-2016 

D6.4  Web site  WP6  M3 
Submitted on time 
31-03-2016 

D6.5  Report on the 1st iteration NPA  WP6  M6 
Submitted on time 
01-07-2016 

D6.6  First draft PEDR  WP6  M9 
Submitted on time 
23-09-2016 

D6.7  Revised PEDR  WP6  M18 
Submitted on time 
30-06-2017 

D6.8 
Second Communication kit about 
the project 

WP6  M18 
Submitted on time 
30-06-2017 

D7.1 
Infrastructure for Management 
Service and Support 

WP7  M3 
Submitted on time 
31-03-2016 

D7.2  Quality Plan  WP7  M3 
Submitted on time 
31-03-2016 

D7.3  Risk Management Plan  WP7  M3 
Submitted on time 
31-03-2016 

D7.4  Brief Interim Status Report  WP7  M9 
Submitted on time 
30-09-2016 

D7.5 
Progress and Cost Reporting for 
the first period 

WP7  M18 
Submitted on time. 
60 days after opening the First 
reporting period  

 
Milestones 
 
Table 3 shows the status of the milestones for the first reporting period. Milestones M1 and M5 have 
been achieved. M2, M3 and M4 have been partially fulfilled. The partial accomplishment of certain 
milestones is related to the delays in some tasks or (unforeseen) problems that arose during the 
development. However, considering the current progress of the work, the delays do not compromise 
the achievement of the project objectives.  
 
Table 3. Milestones 1st Period. 

Milestone nº Milestone name WP 
Due 
date 

Comments 

M1 
1st Functional modified 
ODD 

1, 2 12 

Accomplished in M18. The first prototype was 
finished at the end of M18. The ODD is robust and 
portable, and controls the lasers, the pickup head, 
the spinning of the centrifugal microfluidic disc 
and the detectors. The cost of a single prototype 
is estimated in 360€. 

M2 

Decision on the pre-
concentration and 
sample preparation 
method  

2, 4 18 

Partially accomplished. According to the 
experimental results, pre-concentration of target 
IgEs is required. Utilization of nano- or 
microparticles is the selected strategy to achieve 
target sensitivity of 0.1 IU/mL. Serum will be used 
as sample without additional preparation. 
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Milestone nº Milestone name WP 
Due 
date 

Comments 

M3 
Decision on the 
detection method 

1, 2, 4 18 

Partially accomplished. The assays performed 
under the detection principle of transmission, 
using the first discs prototype are coming. 
Previous assays in batch, working in transmission 
are promising, achieving good selectivity and 
sensitivity. 

M4 
Decision on 
determinants and 
other reagents  

3, 4 18 

Partially accomplished. In the absence of specific 
IgEs for the panel of target analytes, several 
determinants and reagents were selected using 
specific ARTHUS as standards.  

M5 
Selection of materials 
and methods of disc 
manufacturing 

2 18 

Accomplished in M19. 
Materials and manufacturing methods have been 
selected; the behavior of COP material for 
anchoring physisorbed probes has been validated. 
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1.2. Explanation of the work carried out per WP 
 

1.2.1. Work Package 1. Hardware and software development 
 

• Work Package Leader: OPTOEL 
• Partners involve in 1st Period: UPVLC, B3D, DAS, LUM 

 
The main objectives of WP1 related with Period 1 were: 

1. Development of the hardware (HW) and electronics for achieving the target specifications 
and requirements of the COBIOPHAD device: Sensitivity (80%), cheap (300€), robustness and 
straightforward in operation and autonomous.  

2. Creation of software (SW) and the user interface for: 
• Controlling the HW, acquiring and processing the signal and images to automate the 

assay. 
• Generating DICOM outcome from the device and the clinical analysis software to 

help physicians to diagnose drug hypersensitivity/allergy to BLCs antibiotics. 
3. Integration of the hardware and software to automate the diagnosis of drug 

hypersensitivity/allergy to BLCs antibiotics. 
 
Task 1.1. Hardware development and electronic design (OPTOEL and UPVLC) (M1-M24) 
This report and the deliverable 1.1 describe the activities related to this task. 
 
Initial position 
The first activities were focused on the revision of current state of compact disc (CD) technology, 
mainly the concept and the hardware. Related to the hardware, it is composed by a support (compact 
disc) and a disc scanner (driver or reader). 
An Optical Disc Drive (ODD or optical reader) is an optical device developed to store information 
(audio, video, text) as digital data on a media disc (compact disc) and play the recorded data. There 
are three optical media discs: CD (compact disc), DVD (digital versatile disc), and BD (Blu-ray disc). 
One of the most important components of an ODD is the optical pickup unit (OPU) (Figure 1). The laser 
diode emits a radiation non-polarized and non-collimated, which power is regulated by a sensor. The 
polarizing beam splitter polarizes linearly the radiation and splits to the collimator lens. The quarter 
wave plate circularly polarizes the light to the objective lens, focusing the light in a vertical/horizontal 
direction to the reflective layer of the disc. The reflected light comes back through the lens. The 
polarizing beam splitter routes the light to the quadrant photodiode. The principles and features of 
this device are described in several ECMA standards.1 
 

                                                           
1 European Computer Manufacturers Association: http://www.ecma-international.org/ 
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Figure 1. OPU from a standard DVD reader: (A) Scheme, (B) Image of an OPU (LPC-819R model). 

 
Modifications of reader specifications  
The project proposal was based on the integration of two advanced technological concepts: compact 
disc technology and centrifugal microfluidics. The results of discussion during the kick-off meeting 

were that the COBIOPHAD solutions will be based on writable DVD-R technology ( = 650 nm, NA=0.6)2. 
The defined features of the new reader included the following operations: open/close tray, rotate the 
disc, modify the disc speed, change the disc direction, turn on/off laser light of diodes, vary laser power 
and incorporate a high-performance data acquisition system. 
Later partner meetings and teleconferences, performed during the following project months, 
concluded important modifications on reader specifications derived from the disc fabrication (work 
package 2). Partners defined that the assay platform (disc) will be manufactured using cyclo-olefin 
polymer (COP). From SONY/STRATEC experience, the reasons were related to the better material 
features (e.g. optical characteristics) and fabrication techniques compatible to the expected 
microfluidic assay (see activities of WP2). A wide range of nano and microstructures can be integrated 
complying with high quality standards. Currently, COP is one of the most used materials for the 
fabrication of biosensing chips, Lab-on-a-chip or cartridges, in clinical applications.  
This approach influences the disc reading principle and functionalities of the reader. Regarding the 
disc: 

 Loss of track. An entire metallic layer with groove structure was not compatible with the 
required COP bonding techniques. The consequence was the elimination of the track or 
circular path on the disc surface. Then, an alternative reading system must be designed for 
supporting the surface scanned by the laser.  

 Variation of disc physical properties. The disc was designed to incorporate the microfluidic 
structures to run the tests. This involved increasing the disc thickness and therefore, the 
weight what implied the modification of the clamp system used in standard CD/DVD drivers.  

 Absence of coding zone. The use of conventional DVD-R drives would require the discs to have 
the coding zone in the central ring, which is used for e.g. power calibration, recording 
management and copy control purposes. However, its implementation was considered risky 
because: (a) on each disc, there is a mandatory pre-write step where a special equipment is 

                                                           
2 Standard ECMA-279: 80 mm (1,23 Gbytes per side) and 120 mm (3,95 Gbytes per side) DVD-Recordable Disk (DVD-R) 

A 
 B 
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used to write copy control information. The use of this copy control information is only 
available for licensees of the recordable DVDs (Sony DADC does not produce such recordable 
DVDs); (b) this pre-write step only works if there is the correct groove structure and the 
recordable dye covered by a reflective layer. Even if one could provide such recordable DVD-
R “half discs” the subsequent bonding process would damage the layer structure/dye, most 
likely. 
 

Regarding the reader (detector), the analysis of the DVD technology market also pointed towards the 
search of a very innovative device based on own technology. The market of recordable storage media 
including DVD-R is decreasing and so is the market for recorders. In addition, the manufacturers of 
recorders tend to replace their models frequently (and without notice) which makes it difficult to 
guarantee a future supply.  
Other argument was to get a higher control of the reading system. This strategy was considered as 
recommendable for assuring the compliance of requirements to ensure future commercial 
exploitation following current directive3. DVD recorders are consumer goods and they are not 
manufactured to the standards that are required for a diagnostic instrument. It is very unlikely that 
manufacturers are willing to open their documentation and certify their highly automated 
manufacturing equipment to comply with the required standards for a relatively small number of 
devices. To our knowledge, all products working on rotational platforms for diagnostic tests use 
properly developed devices for their commercialization. 
Finally, the consortium agreed on the COBIOPHAD reader and the disc specifications to be developed. 
Briefly, the disc will have some reflective areas (see WP2 section) which will be used for focusing 
purposes. The reading principle was modified substituting the continuous correction based on track 
reflection (and reading the sector information of a recordable disc) for a discontinuous correction 
based on certain reflective regions located in determined zones of the disc. 
Although the main components of the reader are the same (e.g. OPU), the specified modifications 
disabled important features of a standard optical recorder. Consequently, alternative technological 
solutions were envisaged. The planned activities were: 

 Integration of positioning sensors for accurately determining the laser location on the disc. 

 Development of an algorithm for the correction of laser focus. 

 Incorporation of a new clamp system to keep the disc in the reader firmly.  

 Measurement of the working ranges for the new reader. 
 
These modifications involved the design of new electronics for the optical reader (hardware), with new 
firmware and new software. Innovative solutions proposed by OPTOEL were discussed with partners 
in different meetings/teleconferences. The research and development activities were to adapt the 
mechanical part of a standard optical disc reader, add new electronics with dedicated firmware and 
new software in PC. For that, some stands were developed for measuring optical parameters and/or 
for testing solutions. 
As Figure 2 shows, two working lines were opened:  

 Development of a partially modified ODD, leaded by UPVLC. The objective was the design, 
fabrication and evaluation of the reading system when the assay is performed on standard 
optical discs (DVDs). 

 Development of the first ODD prototype, leaded by OPTOEL. The objective was the design and 
fabrication of a reader prototype capable to operate with COBIOPHAD discs (optical and 
microfluidic). 

 

                                                           
3 Directive 98/79/EC In Vitro Diagnostic Medical Devices 
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Figure 2. Road map of activities involved in the ODD hardware development. 

 
Development of a partially modified ODD 
During this project period, UPVLC has set up a partially modified ODD in order to support the 
development of COBIOPHAD ODD prototype and to anticipate the impact of the optical reading 
principle on the assay performances. Several characteristics were evaluated for developing an 
innovative device capable to read the COBIOPHAD discs, based on standard reader/recorder DVD drive 
technology. The first activities were the optical simulations for evaluating the effect of an error in laser 
focusing on the spot signal. The following experimental activities were addressed on the control of 
pickup, the rotation performance of spindle motor and the incorporation of a photosensor as a part of 
the detecting system.  
 
Optical simulation studies. The analysis of reading principle in the new detector concluded that the 
loss of focus would have an important impact on the resulting signals. In order to study the expected 
optical signal, some virtual experiments were defined based on the advances in WP1 and WP2. They 
included modifications of the materials used, defocusing, decentering or tilting of the components. 
The material supports included in the study were polycarbonate (PC), cyclic olefin copolymer (COC), 
and cyclo-olefin polymer (COP). The aim of these preliminary simulations was the definition of 
restrictions for the system (positioning, stability). The software used for performing the simulation 
tests was Optics Software for Layout and Optimization (Oslo) that is a commercially available program. 
 
The studied conditions were: 
Experiment A: Model of the optical system included in the head of the pick-up. It works as an objective, 
focusing the incident beam with a nominal aperture of 0.6 for a wavelength of 650 nm. 
Experiment B: The optical system included in the head of the pick-up, working as an objective, with a 
double disc of 0.6 mm and 0.2 mm thickness with an air chamber between the discs, simulating the 
assay detection chamber. 
Experiment C: The optical system included in the head of the pick-up, working as an objective, with a 
double disc of 0.6 mm and 0.2 mm thickness with an air chamber between the discs, simulating the 
assay detection chamber. The double disc was tilted and displaced in the direction of light propagation 
(producing defocus), to analyze the effect in the spot size.  
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The main results, summarized in Figure 3, were: 

 Experiments A1-A2 
The effect of material in the focus shift (single sheet) was determined measuring the size of the spot 
at the second face of the sheet (virtual position of the spots to be measured). The expected size of the 

spots to be read was 100 m. Despite the big increase obtained in the size of focus for COC, an 
important influence in the final read was not expected, as the reading is based on an integration of 
multiple points. Nevertheless, the distance for positioning the sample should be corrected, according 
to the refraction index of the materials. 

 Experiments A3-A4-A5 
The effect of materials (two joined sheets) was evaluated measuring the size of the spot at the second 
face of the second sheet (output surface of the system). The size of the spot at the last surface of the 
disc was slightly depending on the materials used. No significant differences were obtained for the 
studied materials.  

 Experiments B1-B2-C1 
The study of material effect (sheet+air chamber+sheet) showed that the spot size at the last surface 
of the disc was similar for the materials used. No significant differences were expected due to the use 
of any of the selected materials.  

 Experiments C2-C4 
The simulations indicated that the shift of the layered structure (sheet+air chamber+sheet) did not 
change significantly the spot size (2nd face of the 2nd sheet). In all cases, the structure made up with 
COP provided an increment about 3% related to the value in the last surface of the polycarbonate 
structure. This increase was not considered significant, although the position and holders should be 
optimized. 

 Experiment C3-C4 
The shift and tilt of the layered structure (sheet+air chamber+sheet) produced a slight modification of 
spot size. Tilt was introduced as a displacement at the extreme radius of the disc (120 mm diameter). 

In this case, a tilt of 0.1 produced an increase of 34. This effect should be considered in the design 
process, trying to avoid the tilting of the disc during the reading process. 
 
The main conclusions of this simulation study were: 

 Materials: the use of COC or COP instead of PC does not affect significantly to the optical 
performances. 

 Tilt: to minimize the tilt of the disc is needed in order to avoid undesired increases in the spot 
size. The expected curvature of the disc when spinning should be calculated at each radius and 
then, the distance modified to minimize this effect. Also, the reading speed could be lowered 
to reduce this curvature. 

 Shift: defocusing during the reading process will happen due to different reasons; this should 
be considered and minimized in order to keep the size of the spot within certain limits. It is 
suggested to define an interval of ± 0.1 for the reading distance. 
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Assay Scheme Assayed conditions/Results 

A1 
A2 

 

PC 
1.6 m 
 
100% 
reference 

COC 
6.0 m 
 
375% 
 

 

A3 
A4 
A5 

 

PC+PC 
123 m 
 
100% 
reference 

PC+COC 
126 m 
 
102% 

COC+COC 
129 m 
 
105% 

B1 
B2 
C1 

 

PC+AIR+PC 
112 m 
 
100% 
reference 

COC+AIR+COC  
115 m 
 
103% 

COP+AIR+COP 
115 m 
 
103% 

C2 
C4 

 

Shift PC+AIR+PC COP+AIR+COP 

 +20 m 119 m 122 m 

+10 m 115 m 119 m 

0 m 112 m 115 m 

-10 m 108 m 112 m 

-20 m 105 m 108 m 
 

C3 
C4 

 

COP+AIR+COP Size of spot 

TILT (+0 m, 60 mm) 115 m 

TILT (+10 m, 60 mm) 115 m 

TILT (+100 m, 60 mm) 150 m 
 

Figure 3. Results of optical simulations using different materials and optical schemes. 

 
Control of pickup. The initial experiments were performed using an optical pickup unit (OPU, LPC-819R) 
taken from a standard DVD reader (model GH24NS70, LG Electronics Inc., South Korea). UPVLC 
designed a printed circuit board (PCB) to connect the data acquisition board (DAQ, USB-2527, 

mm 

mm 

mm 

mm 

mm 
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Measurement Computing, Norton, MA, USA) to OPU. An interface based on virtual instrumentation 
platform (LabVIEW) controlled the system. 
The first challenge was to be able to select between the emitting lasers, because standard OPUs are 
manufactured with two laser diodes (650/780 nm). For that, an automatic laser power control (ALPC) 
was also implemented. The controlled signal is driving to the laser through the laser diode driver 
(model AK8927, AKM Semiconductor Inc., Japan) integrated in the OPU. Thus, the laser power of OPU 
can be varied from 0 to 5 mW, although the working power was 1 mW.  
Regarding to laser focusing, the mechanic movement of the objective lens was examined (Figure 4). 
Controlling the current intensity over the coils, the vertical/horizontal displacement was adjusted. The 
controlled signal is driving to the voice coils through the actuator driver (model R2A30254, Renesas 
Electronics Corporation, Japan). Considering the state of rest (where no current was applied to the 
coils), the lens can achieve a vertical displacement of ± 1.5 mm and horizontal displacement of ± 1 mm. 
In case of tilt parameter, the selected value was fixed to rest position. 
The temporal evolution of the laser power output with ALPC and without it was checked measuring 
the variation of the laser power with an own custom detector based on the photodiode SLCD-61N2 
(Silonex). A constant power through the time was recorded (Figure 4) when ALPC was on. 
 

 
Figure 4. a) Relation of the laser optical power output versus control signal applied to the laser diode driver. 

b) Temporal evolution of the laser power output with ALPC control (red) and without it (blue). 

 
Control of motor. The initial experiments in UPVLC facilities were performed using the standard spindle 
motor incorporated in compact disc drives (model MSDH-W040A-1, LG INNOTEK CO., South Korea). 
Although some circuits of the DVD reader main board were used, a new PCB was designed, 
manufactured and assembled for interconnect the DAQ to the motor. Then, the control signals could 
be transferred to/from the computer. In addition, a sensor was incorporated in the assembly 
(photosensor QRE1113GR, Fairchild Semiconductor, USA). This sensor measured the rotation speed of 
a disc that included a null reflective footprint (1 cm width) on the outer ring of the disc. 
A software system implemented an algorithm of feedback control and proportional function to set a 
constant angular velocity of the disc (clockwise rotation). For this, the control system took the sensor 
signal as input, correlating to the current spin time. The error between the measured rate and the 
desired reference value (angular rate of the disc) was calculated. Analog signals were sent to the device 
in order to apply the correspondent external signal from customized PCB. The output actuator 
(R2A30254SP, Renesas Techn, Japan), localized in the original main PCB of the DVD drive provided 
PWM signal for spindle motor. Then, the rotation rate was corrected in a real time mode. 
 
Implementation of the planar photosensor. For capturing laser intensity transmitted through the disc, 
a photodiode was incorporated in the device. The selected photodetector was a planar photodiode 
(model SLCD-61N2, Silonex, Canada), with a sensitive area of 5.1 mm long, and 5.1 mm width, spectral 
sensitivity of 0.55 A/W at 940 nm, spectral range between 400 and 1100nm and acceptance half-angle 
of 60º. For the measurement of the current generated by the photodiode, a transimpedance amplifier 
was implemented. 

a 

 

b 
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The most important problem of reading disc without reflective layer is the loss of the laser focussing. 
In a conventional reader, a characteristic S-Curve is detected using the quadrant photodiode when 
sweeping the astigmatic diagonal objective lens vertically from down to up. The peaks in the S-Curve 
indicated the focus constraints, because the minimum value is measured when objective lens is too 
close to the disc and the maximum when is too far. Between these values, there is a linear region 
where this focus error signal is used to move the objective lens to the correct focus. 
Without metallized layer, the characteristic S-Curve of CD technology cannot be monitored and the 
focus cannot be corrected. Our innovative approach was based on the incorporation of a pre-reading 
stage that can estimate the focus error and maximize the output signal. In the prototype discs, a 
section was considered as an optical marker. Then, the vertical movement of objective lens from down 
to up varied the transmitted light intensity captured by the photodiode. The position that produced 
the maximum transmitted signal was used for the correction of focus on the disc. In summary, the real-
time correction system of a conventional reader was substituted by a discontinuous correction system, 
triggered by the reference mark on the prototyped discs (cyclic measurement). 
 
Development of the partially modified ODD. The prototype developed by UPVLC, incorporating several 
elements of DVD reader (main PCB, spindle motor, OPU) and integrated elements (custom PCB, DAQ, 
rotation sensor, photodetector), is presented in Figure 5. The system was divided in four main 
functionalities: to select one of the two laser diode of the OPU and control the optical radiation 
intensity to a fixed value defined; to control the objective lens to a correct focus of the light to 
maximize the transmitted signal through the disc; to control the rotational speed of the disc at the 
correct RPM to run an assay, and finally, to capture the signal, resulting from the biointeraction 
between the radiation light and the samples by the planar photodiode detector. 
 

 
Figure 5. Image of the UPVLC prototype. 1: custom PCB, 2: DAQ, 3: Power supply (DA-30C01, Asian Power 

Devices Inc., Taoyuan, Taiwan), 4: Optical disc driver, 5: Original main PCB of a DVD device, 6: Actuator 
driver, 7: Flat flexible cable, 8: Optical pick-up unit, 9: Spindle motor, 10: Planar photodiode, 11: Rotation 

sensor.  

 
Development of the testing software. An e-Beam LabVIEW platform was used to develop a control 
interface to operate the prototype (Figure 6). The results of the biochemical assay were saved in a CSV 
format for further data analysis. 

1 

4 

5 

6 
7 

8 

9 

10 11 



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 18 of 143 

 
Figure 6. Screenshot of the software developed by UPVLC. 1: Menu for assay parameters, 2: Start/Stop 

buttons, 3: Menu for saving acquisition data, 4: Rotation rate graph, 5: Acquisition screen. 

 
Evaluation assays. The next experiments were addressed to stablish the performances of the ODD 
prototype. To guarantee the measurement reproducibility, standard discs were manufactured, 
containing physical marks. Using a milling equipment (Bungard CCD, Bungard Elektronik GmbH&Co., 
Karo 5410, Germany), reference discs were fabricated from commercial DVDs. They had eight 
transparent wells per radius (1.5 mm-diameter, 100% transmittance) and opaque sections (0% 
transmittance). Prototype reader measured these discs (Figure 7). The prototype discs contained 
analytical zones with different optical properties, simulating the spot presence. The cyclic reading was 
configurated to performe at intervals of equal time during the assay. 
 

  
Figure 7. (Left) UPVLC prototype including the disc with 1.5 mm-wells. (Right) Screenshot of acquisition 
graph after several ten reading cycles: intensity of the transmitted signal through the wells vs. position. 

 
The stages of the reading process were: 

 Capturing reference signal: The optical drive is configured to the specified operating 
conditions. These conditions set the disc rotational speed at 1000 rpm (revolutions per minute), laser 
power at approximately 1 mW, focusing the laser beam to the disc surface. This phase begins one 
minute before the cycle time. 

 Capturing analytical signal: A continuous data acquisition was activated during a fixed time 
interval (e.g. 2 min). The data sequence was split into peaks that correlate to the circumference 
described by the disc in a full turn, synchronized at the same initial point through a footprint placed at 
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the outer edge of the disc. According to the results, ten peaks per cycle were averaged to improve the 
SN (Signal to Noise). Simultaneously, an automatic adjustment of the laser power was carried out. This 
adjustment was especially important for keeping constant the laser power during acquisition. 

 Signal processing: The data was recorded in a CSV (character-separate values) file. After, the 
optical drive was disabled for waiting the initiation of a new cycle. At the end of the assay, a CSV file 
containing a set of peaks was obtained. The data was arranged in columns, where the first column 
corresponds to the first cycle, and so on, as many columns as cycles have been registered. 

 
According to the results, the rotation rate was not totally controlled. Then, certain irreproducibility of 
the peak position was included in the measurements during the cyclic reading. Nevertheless, after 
incorporating a correction/normalization process, the signal from different assay sections was 
correctly read. Maximum signal of peaks (high relative intensity, excellent reproducibility) was 
satisfactory based on assay requirements. 
 
Summary. The development and testing of the partially modified ODD provided valuable information 
for two main technical needs.  

 Control of the reader to scan the disc without track. For instance, the experiments showed 
that the absence of entire metallic layer had an impact on laser focusing. Then, the need of 
alternative reference solutions for the correction of OPU status during the reading was 
predicted. These preliminary results supported the development of the first ODD prototype 
(WP1). 

 Pre-evaluation of the impact of removing track on assay performances. For instance, a 
distortion of spot shape was anticipated. These preliminary results will support the 
development of the integrated assay (WP4). 

 
Development of the first ODD prototype 
A new optoelectronic system was developed by OPTOEL. The objective was the design and fabrication 
of a reader prototype capable to operate the COBIOPHAD optical/microfluidic discs.  
 
Design restrictions. Several design criteria were defined. First, the new optical reader must fulfill with 
the project objectives. Second, the disc requirements (described in deliverable 2.1)4 were also 
considered. Briefly, the main parameters are: inner diameter 15 mm, outer diameter 120 mm, COP 
substrate (instead of polycarbonate), no tracks, partial reflective layer (instead of full reflective layer), 
mass 30 g (instead of 13 - 20 g), thickness 2 mm (instead of 1.2 mm), the refraction index of transparent 
COP substrate is similar to that of polycarbonate (according with ECMA 267 is 1.55). These 
modifications over the initial proposal introduced important technical challenges and working delays 
and, probably, an extra cost of the reader. 
 
Selection of reader components. OPTOEL analyzed the hardware of CD/DVD reader/writer from 
different manufacturers (LG, SONY, SAMSUNG, PHILIPS, LITEON, TEAC, etc.). Also, different 
commercial technologies were studied (Lightscribe, Label flash, DiscT@2). Figure 8 shows the 
components of a standard disc drive. 
 

                                                           
4 Deliverable 2.1. Confidential document of COBIOPHAD project 
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Figure 8. Standard optical reader: (Left) Up view, (Right) Bottom view. Elements: (1) open/close disc tray, (2) 

open/close tray motor, (3) optical reader mechanical structure, (4) spindle motor, (5) OPU, (6) OPU 
mechanism, (7) OPU linear translation, (8) linear guiding, (9) open/close tray PCB, (10) optical reader PCB. 

 
The reading principle used in Light Scribe technology was especially interesting for supporting the 
development of COBIOPHAD prototype. This technology is used to produce laser-etched labels with 
text or graphics on specially coated discs. Labels are generated in concentric circles, moving outward 
from the center of the disc. The center of optical media, LightScribe enabled, has a unique code, called 
control feature zone, which allows the drive to know the precise rotational position of the disc. On the 
other hand, on the optical drive there is a dedicated circuit with sensor integrated (AEDR 8300). This 
encoder has a resolution of 80 lines per inch, providing highly accurate position sensing to detect the 
position of a rotating disc. The encoder consists of an LED light source, a special photodetector IC with 
integrated electronics and integrated optics. AEDR-8300 reduces the overall area required on a printed 
circuit board by 30 percent, which in turn reduces system cost. The encoder operates at rated 
performance for frequencies up to 30 kHz. 
This combination of disc code and the drive hardware allows it to know the precise position from the 
center outwards, and the disc can be labeled while spinning at high speed using these references. 
Therefore, in contrast to the most of CD-based technologies, the laser position is not determined using 
the reflection measurements (light emitted by OPU) in the disc track.  
This approach is not directly transferable to our new disc reader. The first reason is the cost of licensing 
technology, around 250-300.000 USD. Second, a special optical media is required for using central code 
zone, so the cost of optical media will be higher as were foreseen in the project. Third reason is the 
lack of support for this technology, property of Hewlett-Packard that decided in 2013 to abandon the 
marketing of this technology and hardware, as well. 
Label flash is a technology just for DVD drives developed as alternative to Light Scribe. It uses a 655 nm 
laser diode available from OPU to direct write on a dedicated organic dye layer placed at 0.6 mm deep 
into the media. Label flash has a rotation control, high-speed signal processing system of image data 
and focus control. This approach was also not possible to be transferred, being the main reasons: (1) 
absence of availability on the market, (2) optical media produced with special technology with a cost 
about 3 times higher the standards and (3) need of an optical reader with integrated technology.  
Yamaha DiscT@2 technology is used on dedicated drives for tracking, control disc rotation and control 
laser intensity and positioning. Writing is possible from same side as data writing on a special ink layer. 
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The system converts the grey-scale information pertaining to the graphic image into special patterns 
with a minimum size of 0.1 mm, or the equivalent of 250 dpi. The driver burns these patterns to disc. 
OPTOEL discarded this technology from followings reasons: (1) include in Label Flash technology that 
is superior, (2) not available on the market, (3) require optical discs with higher production costs and 
(4) require dedicated optical drives. 
 
The next activities were focused on the individual evaluation of the standard optical drive components. 
The objective was to select which assemblies could be incorporated in the first reader prototype, 
considering the firmware to be designed and integrated in hardware. Their combination was studied 
in such a way to perform needed functions. 
For the project prototyping, OPTOEL selected some components from a DVD drive (Philips 6116). The 
following parts/assemblies were assembled: mechanical structure, OPU, OPU mechanism, OPU linear 
translation, spindle motor, open/close tray assembly. A new hardware and firmware to control the 
OPU was developed. OPU linear translation positioning was controlled with a loop composed by a 
sensor with dedicated reading circuit and a driver. A data acquisition system was integrated in the new 
electronics to simplify production and reduce the costs. The optical disc mechanical clamp and 
associated fixing part were modified to accept the new microfluidic disc. 
 
Study of speed stability. The next set of experiments evaluated the rotation speed, stability, and limit. 
Those tests provided information about the features of motors used in standard drives for their use in 
centrifugal based analyzer. Some dedicated routines were developed to command the optical reader 
under reading conditions and Light Scribe enabled. The following investigations were done: maximum 
rotational speed, change of rotation, change of speed tests. Figure 9 shows spindle motor sensor 
signals from two DVD drives.  
 

  

  
Figure 9. Speed stability measurements performed by a DVD reader: (Up) tracking mode without optical 

media, (Bottom left) tracking mode with optical media inserted (both Light Scribe enabled), (Bottom right) 
light mode with optical media inserted (both Light Scribe enabled). 

 
The conclusions were: 

 Firmware and hardware were correlated. 

 The addition of other hardware to the optical reader was possible and commanding the 
functions: open/close tray, speed, rotation, laser power, etc.  

 Full control of the rotation speed was achieved (maximum speed reaches around 9500 rpm). 
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 Reflective layer, disc behavior, VCM stroke were correlated. Without reflective layer, the light 
emitted by OPU laser was not reflected back. Then, the focusing was not possible even VCM 
moved optics inside of his stroke trying to correct the problem.  

 
Approaches for laser focusing. One of most important scientific/technical challenge was the 
development of a solution for capturing data from a disc without tracking and limited focus signal. The 
proposed approach is the inclusion of several reflective regions in the disc area. There were several 
spatial limitations related to the fluidic/detection regions where the assay would be performed. Two 
main approaches were evaluated (Figure 10). 

 Reference circles. Two reflective rings, inner and outer, would be raised on the disc surface. At 
outside of the disc there is also a series of transparent or black lines. The reader would 
incorporate a high resolution and precision optical detector (AEDR 8300). OPU will be moved 
over the reflective area to define the focus. A specific firmware would be developed for 
correlating the detector output and OPU position. Also, the reflective rings would support the 
laser focusing.  

 Reference regions. The disc would also incorporate a layer with several specific reflective 
regions: an internal ring, trapezoid shape regions, external markers and a zero position marker. 
Then, OPU would start to find the focusing ring, rotate and define the focusing level. A 
dedicated algorithm in the firmware is required to perform this task. The trapezoidal shape 
will be detected by the OPU, supporting the focusing correction between detection chambers. 
Close to the outer disc diameter, there are start/end markers for each chamber detection and 
a dedicated marker for zero position (number of lines).  

 
The principle of edge detection is based on a trigger system. In a reflective region, the light is reflected 
back and a control signal is launched with an output signal level of 1. In a transparent region, this 
reflection is not produced, then the output signal level of 0. If the laser beam is fixed on the same 
radius and the disc is rotated, the reader will get output signals in 0 or 1 level in function of disc 

structure. On the other hand, angular speed () is related to the angle variation () per time variation 

(t), as describes the equation: =/t. Combining those change of level signals and geometric 
formulas, the result is a positioning system.  
 

  
 

Figure 10. Scheme of the proposed approaches for reflective regions on COBIOPHAD disc: (Left) Approach 1: 
reference rings and (Right) Approach 2: reference regions. 

 



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 23 of 143 

After discussion between partners about the viability of the approach (see more details presented in 
WP2 dedicated to disc design) the final solution was proposed. The COBIOPHAD disc must contain 
partial reflective zones between two discs. Additionally, there are one reflective ring for focusing 
purposes, some trapezoidal shapes for edge detection and a zero position marker for both detection 
of the position and calculation of the error correction. 
 
Development of hardware. The deliverable "First reader prototype" (deliverable D.1.1) includes a 
document summarizing all currently available data about the first prototype features. Briefly, the block 
scheme of the final reader prototype is shown in Figure 11. The optical reader is compatible with the 
use an optical media with a specific reflective layer that replaces the tracking.  
 

 
Figure 11. Draft scheme of ODD main hardware.  

 
In the 

Figure 12, the main parts of the optical reader are presented: open/close tray, motor for open/close 
tray, mechanical structure, spindle motor, OPU and their mechanism, disc clamp. The system also 
integrates the photodiode detector (Hamamatsu S3588-08). 
 

  
 

Figure 12. Images of optical reader: (Left) top view of reader without case and a transparent disc fixed with 
disc clamp, (Right) bottom view. 

 
In summary, the basic COBIOPHAD ODD characteristics are not far away from standard CD/DVD 
reader/writer because it has been built on similar components and structure. The added components 
and the new electronics provide additional performances as a flexible control, data acquisition, 
computer interface, etc., and own technology. 
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Table 4 shows the features of first prototype ODD. 
 

Table 4. Features of first prototype ODD. 

Criteria Feature 

Functionalities Open/close tray 
Disc rotation with programmable speed 
Disc rotation on clockwise / anticlockwise direction 
Detection using laser diode 
Laser diode power control 

OPU wavelength 650 nm 

Photo-Detector Spectral response range 340 to 1100 nm 

Area 3  30 mm 
Photo sensitivity 0.66 A/W 
Dark current (max.) 10000 pA 

Maximum disc speed 9000 rpm 

Disc dimensions Outer diameter 120 mm  
Inner diameter 15 mm 
Thickness maxim 2mm 
Weight 30 g 

Size 180 x 180 x 200 mm 

Weight 1.7 Kg 

AC 220 V/50 Hz 

PC connection  Wireless and 2.0 USB 

Estimated cost of ODD 360 euro/pcs 

 
Task 1.2. Software development: Control software/firmware (OPTOEL) (M3-M24) 
OPTOEL developed the needed firmware and software for control the functions of the reader. Some 
functions of the standard readers were kept as open/close of the tray. For the rest of the functions, 
dedicated routines and algorithms were developed. Firmware and control software were developed 
by OPTOEL in order to fulfill the project tasks to execute the needed functions and commands in 
correlation with tasks performed by DAS/LUM and B3D. 
The deliverable "First reader prototype" (deliverable D.1.1) includes detailed information about the 
firmware and control software in the first prototype features. In Figure 13, the main graphical user 
interface (GUI) interface is shown. 
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Figure 13. Screenshots of optical reader graphical user interface: (up) “Manual” module, (down) “Image 

results” module. 

 
Task 1.3. Software development: Signal analysis/Processing software; Algorithms development for 
data/image analysis. Integration of the hardware and software (DAS, B3D, LUM and OPTOEL) (M6-
M24) 
 
Processing software requirements 
The activities in this task started in M3 instead of M6, due to the early definition of the image 
processing objectives. Basically, the activities were focused on facing the error correction of the disc 
reader platform and the evaluation of the intensity of spots.  
Discussion and meetings among the partners involved in this task were held to agree in the basic 
principles and to avoid problems related to the software, acquisition process, image processing and 
DICOM). The main agreements reached by the partners are being implemented along the task: 
 

- The binary format of the readout images coming from the reader device was agreed. The 
image will be generated, and then recorded in a proper repository. The image analysis 
software will then be informed about the availability of new images through a user interface. 

- The user interface (still to be completely defined) will have three simple steps: Image location 
selection, threshold for image segmentation introduction (defined as the percentage of the 
intensity over the background value to be considered a signal) and start. Therefore, the user 
interface will only be a launcher for the algorithm and will allow the user to prepare, start 
processing and view the results, but not to interact with the algorithm. 

- The specifications for software algorithm to be implemented on COBIOPHAD reader device 
are: 

o Reduction or elimination of reading errors (focus, radial position and rotation) 
accumulated on the resulting data/images provided as an output from reader device.  

o Image processing so that only the spots with an intensity value greater than the 
defined threshold will be considered as signal. 

 
Simulation and file generation 
In order to allow WP1 partners to work on early development of the SW modules, simulated 
microarray images were generated by OPTOEL, considering different assay/reading scenarios. The 
model microarray (20 × 20 mm) contained three types of spots groups, placed on the right and left 
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side: 4 × 4 spots (Ø 100 m, distance 300 m), 3 × 3 spots (Ø 200 m, distance 400 m) and 3 × 3 spots 

(Ø 500 m, distance 1000 m). 
The acquisition process of ODD prototype was simulated incorporating speed, radial position, focus 

errors and background noise. The estimated errors were rotation speed ± 1%, focus error ± 7 m, radial 

error ± 5 m and/or background errors ± 4%. The output file format was binary, representing the 
amplitude of the acquired signal. Constant values were also stored on the file header. As the rotation 
direction of the disc in simulations was anticlockwise, angular coordinates increased from left to right, 
radial coordinates decreased from top to bottom. An example of the restored image using binary 
output file is presented in Figure 14.  
 

 
Figure 14. Example of a restored image from output binary file. 

 
Algorithm for data/image analysis, processing and correction 
DAS started the execution of this task and later LUM continued from M12 onwards. 
The algorithm was developed from the binary files of acquisition data. The functions included image 
analysis, processing and correction. The work done by DAS covered the first steps of the algorithm, 
including reading of the data and basic image binarization. LUM continued with the algorithm, handling 
important tasks such as spots identification and image restoring.  
The process image processing of the current algorithm is explained below step by step: 
1) Read input data according to the binary format. The algorithm extracts all necessary information 

from the header and can reconstruct the image from data. 
2) Background identification. The ‘noise level’ is calculated. It is the most usual value for background 

identification. 
3) Grid identification. As with the background, the algorithm can find the region of the base grid, 

where the spots are dropped. With that information, the algorithm can discharge the data that is 
out of the grid in order to optimize the process. However, it is possible that the grid and the ‘pure 
background’ could be manufactured from the same material. In that case, the noise level in both 
regions could be similar. In such situation, the algorithm will work with the whole background.  

4) Image binarization. As a further step, the image is transformed into a logical matrix of points (Figure 
15). 0 points are normal values of background or grid and 1 point are regions to analyze in next 
steps. Algorithm implements a “Maximum Entropy”, thresholding method based on the entropy of 
the image histogram5. 

                                                           
5 J. N. Kapur, P. K. Sahoo, and A. C. K. Wong (1985). "A new method for gray-level picture thresholding using the 
entropy of the histogram", Graphical Models and Image Processing, 29(3): 273-285 
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5) Region filtering. The algorithm calculates the distance between all regions found in the previous 
steps and joins those that are too close, canceling background noise and other low – medium errors. 
Only regions in the grid are considered. 

6) Ellipse approach. The internal points of a region are processed to find an ellipse that can represent 
most of them. Due to that process, some basic information about the region is known. Ellipse with 
high values of eccentricity is discarded. The prototype is prepared to handle spots with a diameter 
of 200-500 µm. Spots with a diameter of 100 µm could be difficult to restore when errors are high. 

 

  
Figure 15. (Left) Original image reconstructed from binary file. (Left) Image binarization. 

 
Spots processing. The ellipses are rebuilt according to a set of specific methods. First, phase tries to 
find the most accurate center of the spot, handling radial position error. After that, eccentricity is 
modified depending on the density of the spot, allowing the correction of various errors including 
focus and rotation speed. Third, phase is done to handle error in worst side of the image (assuming 
anti-clockwise rotation of the disc, but it can be easily changed). A last method attempted to adjust 
final regions (Figure 16). Once the location of the region is defined, the ellipse is restored. The 
algorithm gets all intensity values of the region, calculating the top 25% of them. After that, an 
average of the points is calculated to obtain the final intensity value of the spot. The restored image 
is built with background, grid and final regions.  
 

  
 

  
Figure 16. Spot processing. Left and right columns correspond to raw and processed spot. 
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7) Algorithm result. The process will generate two outputs: 

a. The restored image in png or jpg format (Figure 17) 
b. A csv file with the following information: 

XY coordinate of the center of each spot, XY semi-axis and the intensity value. 
XY semi-axis values are provided considering that real spots might not be perfect circles.  

 
Figure 17. Algorithm output: restored image. 

 
Using the files provided by OPTOEL, algorithm output resulted in good quality restored images. 
Nevertheless, software algorithm must be adjusted specifically to the real images coming from the 
COBIOPHAD device.  
A more mature version of the algorithm in Python will be implemented instead of in the present Octave 
implementation. 
Since no real images coming from the reader device were available, the results arising from the 
processing of simulated images are preliminary. Indeed, further modifications are expected. 
Particularly, the algorithm related to the error correction will be checked when data flow will be 
available from ODD prototype. Using this set of file, the algorithm will be tested and properly adjusted. 
In addition, a second revision was envisaged using data from real assays (intensity range, expected 
value, etc.). With this information, the threshold values will be redefined, also. But, the preliminary 
results indicate that the image quality applying the final developed algorithm to real data from ODD 
prototype will be as expected. 
 
Task 1.4. Telemedicine features: Standardization to DICOM, development of the user interface, 
protocols for cloud computing and clinical analysis software (B3D) (M6-M24) 
B3D has been conducting a thorough analysis to the DICOM standard in order to adopt the most 
suitable solution regarding the standardization of data from COBIOPHAD system. The team compiled 
a document considering the requirements for “DICOMisation” and distributed it among technical 
partners to enable a proper knowledge sharing and facilitate gathering information and produce 
specifications for outputs from reader (T1.2) and from processing algorithms (T1.3). The generic 
Information Model of a DICOM object is shown in Figure 18. 
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Figure 18. DICOM Composite Instance IOD Information Model. 

 
In the context of COBIOPHAD project, the data generated by the device within an examination can be 
DICOMised into a single study, which may include different objects representing: 

 The raw data 

 The results obtained from automatic data analysis 

 The annotations from health professionals 

 The diagnosis report 
 
The alpha version of the DICOM transformation module was developed and the sample data received 
from partners OPTOEL and LUM was used to generate DICOM files. 
The “DICOMizer” module receives original (DAT) and processed (JPEG/PNG) files in a specific folder 
and generates the corresponding DICOM (DCM) files populating the DICOM header with patient, 
manufacturer, study, series and operator information. Figure 19 shows the prototype of the user 
interface for the DICOMizer module that will not be required after integration as all modules can run 
sequentially. The generated DICOM file is ready to upload to any DICOM compliant software as the 
DicomBrowser open source application. 
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Figure 19. Screenshots of DICOM (alfa version): (Up) DICOMizer module – prototype user interface. (Bottom) 

Representation of the resulting DICOM file in DicomBrowser. 

 
3Dnet cloud was used to implement the cloud solution and a specific COBIOPHAD repository was 
created to store data from the project. For the moment, the test DICOM files were uploaded manually 
to 3Dnet cloud as the automatic upload module is still under development. The upload tool for DICOM 
studies works with a simple drag & drop interface (Figure 20). The selection of the uploaded sample 
cases is possible through the studies browser module. The studies browser allows ordering, filter and 
searching for studies based on available fields. 
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Figure 20. Screenshots of DICOM (alfa version): (Up) 3Dnet studies upload tool. (Bottom) 3Dnet User 

interface - studies browser. 

 
By selecting one particular study the user, enter the study visualization module that allows 
visualization of all information about the images, the patient, the studies and series, additional 
documents and reports (Figure 21). For instance, detailed information on DICOM header can be 
presented in the Study viewer. The study viewer module presents the images for one or several series 
and studies of the patient and will present the results of the analytics module allowing producing the 
medical report. 
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Figure 21. 3Dnet User interface: (Up left) Study information browser. (Up right) Study DICOM information. 

(Bottom) Study viewer. 

 
The analytics module is being designed based on the specifications of the determinants. This module 
will be developed until M24. 
 
 

  



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 33 of 143 

1.2.2.  Work Package 2. Platform development 
 

• Work Package Leader: STRATEC 
• Partners involved in 1st Period: UPVLC, OPTOEL, SINTEF, SONY / STRATEC, DAS, LUM 

 
The main objectives of WP2 related with Period 1 were: 

1. To define, agree upon and document a set of design specifications and manufacturing 
technologies for the disc device.  

2. To develop disc design according to the defined specifications and any other constraint 
imposed by the fluidics, automation and parallelization of up to 10 simultaneous tests on single 
disc (SINTEF), biosensing method and assay (UPVLC), mass manufacturing process (STRATEC) 
and optical readout system (OPTOEL, UPVLC). 

3. To develop microfluidic designs: Stage 1- with integrated detection zone; Stage 2 – with 
combined pre-concentration and integrated detection zone. 

4. To carry out small-volume prototyping of test discs for fluidic testing (optimization and 
verification of fluidic design concepts) and activities related to the assay integration (SINTEF, 
UPVLC). 

5. To transfer the optimized fluidic and optical disc designs into mass-manufacturing settings for 
large-volume production of discs (STRATEC). 

6. To investigate the effect of physical surface texturing and chemical surface modification 
methods on the surface properties of the COP discs, and its impact on fluidic performance, 
assay outcome and optical readout (SINTEF, UPVLC, DAS, LUM).  
 

Task 2.1. Disc specifications and requirements (DAS, OPTOEL, SINTEF, SONY / STRATEC and UPVLC) 
(M1-M3) 
All disc specifications and requirements that were formulated by M3 were summarized in Deliverable 
2.1 "Prototype disc specifications and microfluidic design concept" prepared by SINTEF in collaborative 
effort with WP2 partners. In some cases, particularly for the requirements imposed by the optical 
reader design, the exact specifications have not been identified in D2.1, but were agreed upon at a 
later stage of the project (M3-M9). In Table 5, an updated overview of the main design and 
manufacturing requirements to the disc device is summarized. 
 
D2.1 also reported the conceptual microfluidic design. The development of microfluidic disc designs 
went through several iterations to meet the evolving set of requirements of WP2 partners. As planned, 
the first prototype has only an inlet chamber, a detection chamber (without pre-concentrating 
structures) and a waste chamber. This would allow for processing of the main steps of the assay on 
disc, see Figure 24  
 
We evaluated several thermoplastics materials to be selected for the disc fabrication, with 
polycarbonate (PC) and cyclic olefin copolymer (COP) being the main candidates. COP was selected as 
the final material of choice because is more suitable for manufacturing of high-aspect ratio 
microstructures for pre-concentration of IgE, possesses low auto fluorescence, and it is compatible 
with different manufacturing routines used by the partners. 
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Table 5. The updated list of main design and manufacturing requirements to the COBIOPHAD disc device. 

Research area Requirements 

General application requirements  Sensitivity ≥ 80% 
 Detection limit ≤ 0.1 IU/mL 
 Specificity ≥ 98% 
 Automated and parallel analyses of 10 samples 

per disc and 10 BLCs per sample 
 Duration of analysis maximum 30 minutes 

Microfluidic design  Volume of single sample load of 100 μL, 
maximum 4 loads of 100 μL per test, waste of 400 
μL 

 With time aiming at reduction of sample volume, 
and a larger number of loads (thus, steps in 
assay) per test 

 Format of detection chamber fitting 20 × 20 mm2 

microarray. The chamber, and thus the 
microarray of determinants, should be entirely 
filled with liquid sample when in test 

 Complete emptying of detection chamber 
controlled in time to allow for ca. 10 min of 
incubation between individual loads 

 Wettability of untreated COP, avoid use of 
surface modifiers (such as PEG) 

 Min margin of 0.5 mm for bonding in planar plane 
between fluidic structures 

 Pre-concentration: integration of 50 nm gold 
nanoparticles (AuNPs) on disc for pre-
concentration of target IgEs, achieving final pre-
concentration factors of 20-50 times.  

Manufacturing process  Manufacturing price ≤ 1 € per disc 
 Material: COP 
 Micro-structuring is limited to the area between 

R18-R55 
 Position of notches for alignment 
 Permitted aspect ratio for microstructures in COP 
 Manufacturing of laser guiding track on disc is 

not possible (process is not available) 
 Patterning of the reflective optical layer is 

required 
 Depth of disc between detection plane (with 

immobilized determinants) and reading device 
0.6 mm 

 The optical markers for focusing and detection 
chamber plane (with immobilized determinants) 
have to be allocated at the same depth. 

 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, STRATEC and LUM) 
(M1-M21) 
 
Centrifugal stand 
A centrifugal stand consists of a motor, a camera, a stroboscope, several mechanical and hardware 
parts to control and visualize liquid propagation on a disc during testing, and was constructed and 
optimized by SINTEF in M1-M6. All fluidic tests on disc prototypes are carried out in SINTEF's facilities 
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using this setup (Figure 22). The details about the centrifugal stand were summarized in Deliverable 
D2.2 Prototypes of the detection zone.  
 

 
Figure 22. A disc prototype installed in the centrifugal stand setup prior to testing (left), view on the control 

software window, analysis of the disc performance after testing (right). 

 
All fluidic operations performed on a disc are in close interrelation with the application requirements 
of the assay developed in WP3. WP4. The setup was used for development of centrifugation protocol 
that will be, in its turn, translated into analysis routines and integrated as one of the functions of the 
optical reader (developed in WP1). During the development of centrifugation protocol, a close 
feedback loop with OPTOEL is adapted to ensure that rotational speed, acceleration, deceleration, 
torque and other test parameters of the SINTEF's setup were feasible for the final optical reader. All 
data generated during fluidic testing was collected in a form of images (.jpg) and movies (.avi).  
 
Within WP2, we agreed on the following plan for fluidic design activities (D.2.1 Prototype disc 
specifications and microfluidic design concept in M3):  
 

- First-generation of fluidic disc design with integrated detection capabilities (delivered). 
- Second-generation of fluidic disc design with integrated detection and IgE pre-concentration 

capabilities (partly delivered, in progress). 
- Third-generation of fluidic disc design with fully integrated detection, IgE pre-concentration 

and complete sample preparation for parallel analysis of several patient samples on allergic 
responses to several drugs (scheduled for fall 2017). 

 
All CAD design work is done using AutoCAD 2017 and Solid Works 2016 software.  
 
First-generation fluidic disc design "Detection zone" 
The design concept was described in both Deliverable D2.2 Prototypes of the detection zone and 
Deliverable D2.3 Prototypes of the combined pre-concentration and detection system. In short, liquid 
sample is loaded by a syringe via one of the openings in the load chamber, transferred to the detection 
zone (filling of the detection zone is timed via a "trench", i.e. a physical obstacle, separating the loading 
chamber and the detection zone). When incubation is completed, liquid is transferred to the waste 
chamber via the siphon that is acting as a valve for assay reagents. Priming of the siphon is forced by 
alternating steps of high and low rotation speed (in samples without pressure sensitive adhesives (PSA) 
and with appropriate hydrophilic surface properties, filling will be achieved by capillary action). 
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Optionally, when liquid is transferred to the waste chamber, it is exposed to an absorbing pad, a safety 
precaution preventing sample spill out, that fills by wicking action; absorbing pad is fit into the disc to 
allow enough space for venting. This concept is realized in two working volumes – 50 and 100 μL (Figure 
23). The third concept, CHANNEL100, differs by adapting a high-resistance fluidic channel as a valve 
for time passage of liquid to the waste chamber (instead of siphon).  
 
STAR50: 

 
STAR100: 
 

 

 
CHANNEL100: 
 

 
Figure 23. Three designs (2D) of the detection zone. The centrifugation protocol and liquid propagation 

through the fluidic structure are indicated. 

 
During the development of the first-generation disc, fluidic design containing the detection zone for 
immobilization and readout of determinants in a microarray format, three main design options were 
proposed and tested – STAR50, STAR100 and CHANNEL100 (See Figure 23). 
Each of these three designs allow for four loadings of corresponding nominal volume (50 or 100 μL). 
Following fluidic testing and discussions with WP2 partners, the STAR100 design was selected. The 
main arguments were the need for larger sample working volumes, and the fact that optimization of 
the siphon valve design should require less time and efforts compared to the high-resistance channel 
valve design. The detailed comparison between the three design options was reported in the Appendix 
of D2.3.  
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Second-generation fluidic disc design "Detection zone + Pre-concentration"  
The main goal for the second-generation disc device is to increase the assay sensitivity, either via pre-
concentration of target IgE using additional solid phase extraction material or other passive design and 
manufacturing measures to reach the advised sensitivity. During the past six months, several 
approaches were discussed: 

 Bead-based pre-concentration (magnetic and non-magnetic). 
 Nanoparticle-based pre-concentration. 
 No pre-concentration: redesign of the detection zone (detection zone as a long meander 

channel vs shallow wide chamber used up until now) allowing for more efficient incubation. 
 
We are looking for an efficient yet realistic pre-concentration solution to achieve the specified pre-
concentration factor for IgE of 20-50, but at the same time being compatible with the chosen 
manufacturing routines, feasible in the context of immunoassay integration with fluidics and detection 
by reader, as well as lying within the time and costs plan for the integrated disc device. These include 
bead-based pre-concentration (magnetic and non-magnetic) and nanoparticle-based pre-
concentration, with changes in the design of detection chamber and structures for timed, sequential 
reagent delivery suggested accordingly (Figure 24). In view of the current assay status and our common 
understanding of the pre-concentration needs, pre-concentration via gold nanoparticles (50 nm in 
diameter), later referred as AuNPs, was selected as the main strategy. The first fluidic design and 
prototypes are intended for testing AuNP sedimentation and resuspension in smaller volume to 
increase assay pre-concentration factor up to 20 fold.  
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Pre-concentration via magnetic beads 
 
First, batch experiments were performed to evaluate the applicability of using magnetic particles for 
sample preparation and IgE pre-concentration. The experimental scheme of the batch assay is depicted 
in Figure 25. Recovery studies were carried out, using the total IgE assay for the determination of IgE 
concentration (WP3).  
 

Figure 24. Assay steps for pre-concentration using magnetic beads (A) and nanoparticles (B) with 
steps performed on and off-disc being indicated. 

B) A) 
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Figure 25. Scheme of in batch of IgE preconcentration using magnetic particles coated with human anti-IgE. 

 
First, it can be concluded that under the described protocol conditions, most of the WHO IgE was 
captured (90-95%) by the anti-IgE coated magnetic particle (human anti-IgE-MP). However, when 
analyzing the supernatant (step 6), the recovery values were slightly low. Concretely, when working 
with WHO standards at 10 and 50 IU/mL, the recovery was 38 and 37%, respectively. This is indicative 
that likely the efficiency of the elution step is critical and quantitatively low, what diminishes the pre-
concentration factor from 4 to 1.5. According to these results, the use of any type of elution step might 
affect the sensitivity of the assay and other sample treatments were studied.  
 
Pre-concentration via gold nanoparticles 
Integration of AuNPs in the assay (50 nm in diameter for final assay protocol, and 400 nm for initial 
studies) was selected is the main pre-concentration strategy of choice. 
Pre-concentration using gold-nanoparticle was evaluated by running the assays on standard DVD discs, 
with the conjugate determinants immobilized in a microarray format. Next, a mixture containing 
known amount of IgE (WHO standard) and detector antibody (5 nm gold labeled anti-IgE antibodies) 
was dispensed on to the array of determinants. The incubation time was 30 min to ensure that the 
equilibrium conditions were achieved. After incubation and washing, a silver enhancer solution was 
added, incubated (10 min) and followed by washing. Using the UPVLC prototype, the result of the assay 
was read in reflection mode. The assay sensitivity was 0.4 IU/mL.  
For preconcentration studies, the use of anti-IgE antibody conjugated to 50 nm gold-nanoparticles as 
detector antibody was tested. In this case, the sample (100 µL) was mixed with the detector antibody 
in a vial at different optical densities (OD: 0.25-5). After incubation, the solution was centrifuged, the 
supernatant removed and the pellet resuspended, resulting a preconcentration factor of 4 (final OD: 
1-20). The solution was dispensed onto the disc, incubated and washed. In this approach, the assay 
sensitivity was not improved, achieving 1.0 IU/mL. Additional amplification step did not significantly 
improve assay sensitivity (0.8 IU/mL). Probably, the nucleation seed and the number of particles were 
not the optimum.  
Based on the assay sensitivity obtained in this study, further approaches were developed. In this sense, 
we also evaluated strategies for integration of AuNPs in the current COBIOPHAD fluidic disc design. 
This is done according to the recommended assay routine. The first fluidic design and prototypes were 
intended for testing AuNP sedimentation and resuspension in smaller volume to increase assay pre-
concentration factor up to 20 fold. The working assay was as follows: 
After loading of serum/AuNPs-IgE sample, centrifugation is applied and AuNPs-IgE particles are 
sedimented in an overflow chamber (Figure 26). The load chamber can be redesigned for sequential 
reagents delivery (washing solution); every new reagent will substitute the previous (which in its turn 
is guided to waste by the siphon valve). The disc is designed in such a way that the overflow area is 
only covered by the adhesive (or thin film), that can be manually punched to extract pre-treated 5 μL 
solution (pre-concentration factor of 20) and transfer it manually to the allocated next to it load 
chamber, leading of the detection zone. Waste from both compartments can be connected. Up the 
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time of writing this report, this approach is still in progress. The testing of the discs also is in progress. 
This feasibility check is important for activities in WP3 and WP4. Upon successful implementation of 
AuNP sedimentation and resuspension steps, the fluidic design will be adapted for the full assay 
sequence, the manufacturing process by injection molding and other requirements from partners in 
WP2.   

 
Figure 26. Illustration of sedimentation approach. 

 
Pre-concentration via modification of the fluidic disc detection zone design (without use of beads or 
particles) 
In parallel, the design measures for particle-free pre-concentration are exploited. Particularly, the idea 
of redesigning the shallow wide detection zone into a long meander channel, characterized by the 
same total volume and number of determinant spots as in the fist-generation STAR100 design, was 
evaluated (Figure 27). The flow is more stable, uniform and controlled in such fluidic channel compared 
to the wide shallow detection zone. Therefore, we increase the probability of the target binding to the 
determinant spots. We can also better control reagent-determinant contact time and (possibly) 
controllably recirculate the volume over the spots multiple times before sending it to the waste. This 
work is still in progress. 
 

 
Figure 27. 2D view of design with the meander-shaped detection zone and images obtained during fluidic 

testing corresponding to the first load (bottom). Both illustrate sample propagation through the structure. 

  
Task 2.3. Design of integrated disc and prototyping of preliminary versions (DAS, OPTOEL, SINTEF. 
STRATEC, UPVLC and LUM) (M7-M24) 
During the development of the integrated disc design and corresponding prototyping activities, several 
factors played an important role. Among those are a small footprint of the microfluidic design, 
limitations due to thermal bonding and the main manufacturing technique of choice (injection 
molding), costs and operational safety issues, and many others. Moreover, as the future fluidic design 
might require demanding, high‐aspect ratio microstructures (e.g. μ‐pillar array, herring-bone mixing 
structures, and narrow channels), an integrated design and prototyping technologies of choice, have 
to permit some degree of freedom for the next disc design generations. The integrated disc design 
went through a series of modifications to finally meet the manufacturing requirements of the optical 
readout system formulated by OPTOEL (WP1). 
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Several prototyping routes were established by both SINTEF and STRATEC. 
To facilitate fast turn-around time for testing of new fluidic design concepts, two disc prototyping 
processes were developed at SINTEF and described below: (a) via micro-milling in combination with 
chemical polishing and assembly using pressure sensitive adhesives (PSA); (b) via injection molding 
with 3D printed inserts, followed by assembly using PSA. Both processes are intended for low volume 
prototyping, have acceptable surface properties, structural accuracy and reproducibility for initial 
fluidic testing. In parallel with validation of fluidic design performance, the overall design and critical 
dimensions are communicated with STRATEC to ensure smooth transfer of design to mass 
manufacturing compatible routines in the future.     
 
STRATEC is responsible for transfer of the "semi-optimized" disc design into mass-manufacturing 
settings. STRATEC is producing the plastic discs using a kind of injection compression molding process. 
The main material of choice for both SINTEF and STRATEC is COP (discs are supplied by STRATEC). At 
SINTEF, we work also with PMMA (supplier outside of the COBIOPHAD consortium) and PC (supplied 
by STRATEC).  
 
The first prototyping process - micro-milling, chemical polishing and assembly using pressure 
sensitive adhesives (PSA) 
The first process for manufacturing and assembly of disc prototypes used in fluidic testing in SINTEF is 
illustrated in Figure 28. Some details for individual manufacturing steps were already provided in D2.2 
and D2.3. At present, we have established a good working routine for achieving milled surfaces with 
Ra in the range of 0.3-0.5 μm directly after micro-milling and further reduction of Ra to 0.1-0.2 μm, 
after chemical polishing. Our current setup allows for machining of lateral dimensions in the range 0.2 
mm and smallest depth of structures of 0.05-0.1 mm. The reproducibility of machined depth, however, 
is in the range +/- 25 μm and dependent on variation of the disc thickness itself as well as manual 
fixation procedure of discs on the milling table. The accuracy of dimensions is acceptable for testing 
fluidic design concepts. All proposed fluidic designs were feasible by micro-milling. The biggest 
drawback of this method is in long machining time. For example, the STAR100 design with optimal 
milling parameters (for achieving low surface roughness) might take up to 60 minutes per disc. 
Therefore, in our fluidic tests we typically prepare only 20-30 discs per design iteration. Nevertheless, 
this method is convenient to use for small-scale prototyping and allows us to establish continuity in 
our design and assay integration activity while we are awaiting manufacturing of prototypes by 
injection molding.  
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Figure 28. Illustration of the prototyping process at SINTEF. The discs are used for design optimization and 
testing of fluidic discs: (A) COP disc after micro-milling, (B) COP disc after chemical polishing, (C) and (D) manual 
disc assembly using PSA, (E) assembled disc under test, (F) DMC 135 V Deckel Maho machine used in all milling 
work. (G) chemical polishing after milling to increase disc transparency and reduce roughness, (H) knife plotter 
for cutting PSA and (I) laminator for sealing of assembled discs by applying pressure and temperature. 

 
The second prototyping process - injection molding with 3D printed inserts and assembly using 
pressure sensitive adhesives 
The second prototyping process developed in SINTEF during the past period is based on injection 
molding with inserts that are manufactured not in stainless steel (high-quality surface polish, but time 
consuming and expensive) but by 3D printing in temperature-stable material (Figure 29). In this case, 
as with micro-milling, we sacrificed on surface quality (rougher surface compared to replicas typically 
obtained from stainless steel molds), but a significantly larger number of samples can be produced 
within an hour (50-60 parts). This method, therefore, is our preferred prototyping routine and we 
continue its optimization. 
 
Manufacturing of the 3D printed inserts is outsourced at the moment, while injection molding is done 
in SINTEF. Our main efforts were directed into (i) selection of the right insert material (heat and 
pressure-resistive, possible to use for molding of microstructures of complex shapes). (ii) preparing 
CAD design of test structures based on STAR100 design, as well as STAR100 with μ-pillar array in the 
detection zone (smallest possible diameter is ca. 100-150 μm; interesting for future pre-concentration 
designs and general knowledge for limitations in terms of structural accuracy), (iii) testing anti-sticking 
coating for injection molding, (iv) as well as one injection molding run.  
 
With the current combination of material and 3D printing machine, inserts with dimensions above 200-
250 μm were reproducibly produced. We succeeded with molding of the structures in the range 100 – 
150 μm too, but it really pushes the limits of what this current setup is meant for (see Figure 30 for 
examples of characterization results by HRSEM).  

SINTEF now has all tooling for injection molding of disc prototypes by this method. The plan is to 
actively use this fabrication route for manufacturing of disc prototypes in the near future. In parallel, 
we continue evaluating other 3D printing materials and machines. The aim is to evaluate machines and 
materials (available from commercial service providers) for 3D printed molds. A main factor to evaluate 
is the achievable geometrical resolution, for positive and negative features. For COBIOPHAD the 
required resolution is in the range tens to hundreds of micrometers, depending on the part of the 
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design. Then the mold must be able to withstand molding in COP, at least for molding 10-20 discs. The 
designs will be the STAR 100 design and alike; e.g. detection area of ca. 20 × 20 mm2, microchannels 
width 100-500 μm, and if necessary even smaller features (e.g. mixing or trapping structures for 
beads).  

 
Figure 29. 3D printed test structure with minimal dimensions of 0.1 mm (A) 3D printed inserts for injection 

molding (segment of STAR100 design), (B) 3D printed insert. STAR100 design (C), fluidic disc assembled using 
parts molded from inserts shown in (D), close up on one of the molded parts containing pillar structures in 

the detection zone (E). 

 

 
Figure 30. Scanning electron microscopy of mold inserts (A, B) and corresponding molded parts in COP (C, D); 

surface topographies of mold (E) and corresponding molded part (F) surface topography of mold with the 
minimal achieved roughness (g); characterization of height reproducibility, 2D scan (H, I). 

 
Fluidic testing 
Example of the images generated during fluidic testing of the prototypes are shown in Figure 31. 
All three designs were functional. The main challenge associated with the siphon-based design is in 
siphon operation and associated complete liquid recovery from the detection zone. The siphon should 
be filling by capillary action, which, at the moment, is suppressed due to hydrophobic properties of 

COP surface (95 contact angle with water for untreated COP and 86-90 for machined COP). 
Throughout the design development, SINTEF suggested the use of PEG coating to increase surface 
wettability, this, however, was abandoned in the interest of using a simpler and more reliable bonding 
process. In the prototypes prepared by micro-milling, the siphon is activated by alternating steps of 
high – low rotational speed. The injection molded prototypes are expected to be ready by the end of 
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August. Would it show itself being difficult to work with the current siphon design, we will be 
addressing appropriate redesign measures in the second generation. Additionally, surfactants (e.g. 2 
vol % of Tween 20 should be sufficient to promote filing of siphon by capillary action) will allow us to 
fulfill assay testing on the injection molded prototypes as planned. 
 

 
Figure 31. Photographs of the "Detection zone" disc prototypes under test: (a) STAR50 design for loading of 

50 μL sample and assay reagents. 4 loadings in total permitted; (b) STAR100 design for loading of 100 μL 
sample and assay reagents. 4 loadings in total permitted; (c) CHANNEL100 for loading of 100 μL sample and 
assay reagents. 4 loadings in total permitted, control is via resistive meander channel and not siphon as in 

the case of STAR50 and STAR100. 

 
Transfer of the design to injection molding 
Finally, a new design concept combining optical markers and fluidics was accepted in M13 (February 
2017). This design suggested placing all reflective areas in cavities that are as deep as fluidic structures. 
Reflective layers can be realized with metal sputtering via masking. This design is necessary as a 
reliability measure for future bonding of optical and fluidic discs. Notches were also included in the 
final design of the disc for alignment (Figure 32).  
 

 

 
Figure 32. Design of the first COBIOPHAD prototype disc. A) Upper part of the disc with the microfluidic 

structures. B) Bottom disc with optical markers. C) Scheme of the COBIOPHAD disc highlighting the notches 
for alignment. 

a)   b)                                                        c) 

A) 
 
 
 
B) 
 
 
 
 
C) 
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After some delays on the delivery of the inserts, STRATEC molded a first batch of discs using a kind of 
injection compression molding process. This process differs to a standard injection molding process by 
varying the cavity thickness. Usually, the cavity thickness is at its maximum during the filling phase. 
This reduces the needed injection pressure for filling. After the filling phase, the cavity thickness will 
be reduced until it reaches its optimal size. During this step, the melt will be distributed in the cavity 
and shrinkage will be compensated. This resulted in better thickness homogeneity of the produced 
parts. 
Special injection molds are needed to enable this kind of process. It has to be ensured that the cavity 
is always sealed during the entire process to avoid burrs. Therefore, this mold consisted of different 
movable parts. As a disc mold is used, it also automatically cuts a center hole through the discs during 
the injection molding process. Additionally two notches of different dimensions were integrated in the 
cavity outline. These center holes and notches ensured a proper positioning of the different molded 
layers in the following processes, e.g. bonding. Existing mirrors and inserts have been modified at 
STRATEC to manufacture the plastic discs. 
Now, STRATEC is also analyzing the milling of the holes on the top disc. Alignment of disc is a bit 
challenging and some more tests are needed.  
 
Bonding tests with the first molded parts 
Figure 33 shows a bonded disc with molded parts. The bonding has now to bring into a more desirable 
condition. Bonding settings should be defined also for the disc prototype, and adapt them to the disc 
format. As soon as we know which settings are better for the reagents, bonding parameters will be 
readapted. 

 
Figure 33. Image of a bonded disc with molded parts. 

 

It should be also take in to account that probably the settings required to bond the discs will not be 
the same as those used for bonding the channel chip, for that reason we will try to find compromise 
settings, considering that disc prototype behaves differently as the channel chip. So that, more 
spotting and bonding tests should be performed as well. 
 
Prototypes used in debugging of readout system 
STRATEC provided OPTOEL with sputtered samples ( 
Figure 34) to check the reflective layer with the prototype device developed in WP1.  
 
After receiving an approval from OPTOEL relating the quality of the reflective layer, STRATEC prepared 
samples for the bugging the reader testing device. First, tests were performed using a silicone mask 
cut with laser cutter. After the first tests, we realized that optimization was needed. Alignment was 
difficult to achieve, due to mask material and because the quality of the coating layer was not the 
required. The edges were burnt due to the silicone mask. For that reason, samples could not be used 
for debugging the reader. After the first try, we used cut stainless steel panels to achieve the sharp 
edges. The new mask (0.5 mm thickness) was easier to fit in the machine and also provided nice sharp 
edges, and high-quality samples. It could be also used to coat the first prototype samples. The disc (0.6 
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mm) contains a reflective layer (1 µm aluminum), zero positioning marker, trapezoidal structures, and 
the reflective ring. Finally, some discs were sent to UPVLC to perform a colorimetric assay (see Figure 
34C) to evaluate the prototype device, according to the defined specifications in WP1. 
 
 
 
 
 
 
 

 
 

 
Figure 34. Sputtered samples, A) Fabricated half sputtered discs of 1 µm aluminum, B) steel mask for 

advanced discs for debugging, C) disc with zero positioning marker, trapezoidal structures, and the reflective 
external ring where a colorimetric immunoassay was performed. 

 
Bonding tests after sputtering using easy prototypes  
Parallel to the prototype samples prepared for debugging the reader, some bonding tests were 
performed to check how challenging could be the bonding process after coating the discs with 
aluminum. Sputtering process can have an impact on the bonding quality, sometimes due to the mask 
used (as we have already experienced with the prototype for debugging the reader), sometimes due 
to the machine used and chosen settings. In order to avoid some problems afterwards, it was agreed 
to perform some sputtering tests using different machines to prepare the slides using the same 
settings. The idea behind was to check if the machine used has an impact on the reflective layer.  
The results are summarized in Table 6. Also, a non-coated chip as reference was bonded. 
 
Table 6. Summary of the bonding test after sputtering    

 
 

STRATEC is now testing this issue with the molded disc also. For that reason, 100 and 200 nm thickness 
of aluminium metalized discs will be prepared and bonded afterwards. 
 
 
 
 

A                                         B                                                                     C 
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Surface texturing  
By texturing, we mean introduction of a regular micro-pattern on the surface of the disc (this surface 
modification can have physical or chemical nature or be the combination of both) by means of various 
polymer treatment and machining technologies. Specifically, it is of interest to allocate such patterns 
in the detection area and by that gain some degree of improvement in the sensitivity of the 
immunoassay. As mentioned, cyclo-olefin polymer (COP), grade 1060R, was selected as the polymeric 
material of choice, and therefore used in all experiments described below.  
 
The following technologies have been used or considered for texturing so far: 

 Micro-milling with or without chemical vapor polishing 
 e-Beam texturization 
 Laser microstructuring 

 
Physical and chemical material surface characterization is an inherit part of fluidic design development, 
as it highly affects surface wettability as well as has the direct impact into functional properties of the 
final disc prototype (e.g. transparency for optical detection or surface chemistry and morphology 
affecting the biorecognition process and performance of the immobilized determinant probes). 
Therefore, WP2 partners started investigating this matter.  
 
Briefly, SINTEF studied effect of micro-milling and chemical vapor polishing on COP structural and 
wetting properties, while DAS Photonics, LUM and UPVLC worked on different surface structuring 
strategies as planned in the description of actions (DoA, Annex 1 Part A). 
After fabrication, different parameters have to be checked like flatness, auto fluorescence and surface 
wettability for functional microfluidics. We performed quality control tests with respect to these 
parameters and we also checked the certificate of analysis of the raw materials provided by STRATEC. 
WP2 partners had also various contributions to the characterization of the COP surface properties in 
conjunction with prototyping and surface micro-structuring activities. 
 
Micro-milling and chemical vapor polishing 
SINTEF performed a systematic, comparative study of the surface finish of three common 
thermoplastic materials, initially considered as material for disc device (COP, PMMA and PC) achieved 
by micro-milling with and without chemical polishing. The goal was to achieve transparency and 
surface roughness after milling and chemical polishing (actively used processes for small-volume 
prototyping of disc devices in SINTEF) similar to the manufacturing technique of choice – injection 
molding.  
A set of test structures were directly machined in COP, PMMA and PC plates and optimized the micro-
milling process. The process parameters - type of milling tools, spindle speed, feed rate, side step, part 
fixture - were optimized in order to reduce the surface roughness, minimize warpage of the plastic part 
during milling and ensure mechanical stability, especially when deep structures (up to 0.9 mm for 1.2 
mm thick parts as in STAR100 design) were machined. The milled parts were exposed to chemical 
polishing to further reduce surface roughness and ensure transparency of the machined areas 
(cyclohexane was used for COP and chloroform for PMMA and PC), and sonicated in DI water prior to 
characterization. Optical microscopy and white light interferometry (WLI) were used for surface 
characterization. The effect of chemical polishing on transparency was characterized by light 
transmission measurements. Transmittance data were collected in the range from 400 to 650 nm. We 
demonstrate that 4 min chemical polishing is sufficient to reduce roughness by at least a factor of 2, 
thereby achieving transmittance values comparable to reference surfaces prepared by injection 
molding (typically in the range 92 - 95 % measured in our setup). An example of surface roughness 
reduction for COP, after chemical polishing, is shown in Figure 35. The transmittance of the milled COP 
increases after chemical polishing from 69% to 93%. Consequently, micro-milling in combination with 
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chemical polishing is an attractive alternative to injection molding, hot embossing and direct 3D 
printing as good optical transparency (and low scattering) are required in the detection chamber (see 
STAR 100 design).  
To understand the influence of chemical vapor polishing step (cyclohexane COP surface polishing) in 
combination with micro-milling chemical and physical properties of COP surface and consequently the 
assay and biorecognition process, FTIR-ATR measurements were performed. Data was collected with 
Spectrum One FT-IR Spectrometer PerkinElmer equipped with a MIR TGS detector in ATR mode; 4 
scans/area and 3 areas in each sample were analyzed. For that, 4 × 4 cm2 samples for ATR analysis 
were prepared. 

 
COP. After milling (69.2%) COP. 1 polishing run (93.4 %) COP. 2 polishing runs (95.7%) 

   
PMMA. After milling (74.6%) PMMA. 1 polishing run (92.7%) PMMA. 2 polishing runs 

(89.6%) 

   
PC. After milling (48.7%) PC. 1 polishing run (72.7%) PC. 2 polishing runs (73.3%) 

   
Figure 35. Comparison of microscope images taken from COP, PMMA and PC surfaces directly after milling 

and after chemical polishing with average transmittance values indicated. 

 
There was no observed impact of the cleaning procedure on chemical surface composition: COP "out 
of box" as supplied by STRATEC vs COP intact, which was only cleaned following our standard protocol 
(Figure 36. ATR spectra comparison for COP intact and COP chemically polished (left), ATR spectra comparison 

for COP milled (high roughness) and COP chemically polished (right). Also, there was seen no impact of the 
milling step on chemical surface composition: COP intact vs COP milling high / low roughness). In 
contrast, some effect of the chemical polishing step as the small peak around 900 cm-1, appearing after 
chemical polishing for both COP intact and COP milled surfaces (Figure 37). The observed peak could 
be associated with cyclohexane (that is used for chemical polishing) being not completely removed 
from the surface. Figure 37-right, shows the spectra collected from COP surface exposed to chemical 
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polishing before and after heat treatment. It can be seen that the observed peak appearing around 
900 cm-1 is reduced after 24 h at 60˚, and thus can be completely eliminated during longer anneals. 
Based on the most recent results presented further in the report (these are however controversial to 
the first experimental results), we do not see any effect of chemical polishing or milling on the 
colorimetric signal. In any case, cyclohexane can be eliminated by prolonged heat treatment. Our main 
conclusion is that milling and chemical polishing do not modify chemical surface properties, and any 
differences in signal obtained from these substrates should be most likely attributed to roughness. 
 

  
Figure 36. ATR spectra comparison for COP intact and COP chemically polished (left), ATR spectra comparison 

for COP milled (high roughness) and COP chemically polished (right). 

  
Figure 37. ATR spectra comparison for cyclohexane vs COP intact and COP chemically polished (left), and ATR 

spectra obtained from chemically polished COP before and after heat treatment step of 24 h at 60˚ (right). 

 
To evaluate the effect of the micro-milled structures, prepared by SINTEF similarly as described above, 
on the signal intensity of the colorimetric assay, the assessment was approached testing two chips of 
six settings (Figure 38). 
The chips were printed by UPVLC with a non-contact microarrayer (Scienion S1) that dispensed five 
drops of 300 pL, generating spots of ca. 100 µm in diameter. Three probes, one negative control (C-) 
and 2 determinants conjugates (C2-FOOKE and HSA-AZT) as well as a positive control (hIgE), were 
printed. After spotting, the chips were incubated overnight at 4ºC. Next day, a colorimetric 
immunoassay was performed by UPVLC as follows: 
 

1) Rinse the chips thoroughly (5-10 seconds) with PBST first, and then with deionized water to 
remove unbound coating reagents. Dry the chips. 

2) Prepare 100 µL of ARTHUS in dilution buffer at 10 IU/mL 
3) Add 1.0 µl of human anti-immunoglobulin E HRP conjugated (α-IgE-HRP) to 100 µL of ARTHUS 

and immediately dispense this solution (solution 1) into the chip. Incubate at room 
temperature for 30 minutes. 

4) Remove solution 1 by aspirating or centrifuging. 
5) Wash the chip with 100 µL of deionized water to remove unbound reagents. 
6) Remove the water by aspirating or centrifuging. 
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7) Dispense 100 µL of N,N´ tetramethylbenzidine (TMB) HRP substrate (solution 2) into the chip 
and incubate at room temperature for 10 minutes. 

8) Stop the reaction by washing the chip with 100 µL of deionized water, removing the solution 
2, dry the chip and scan it for data analysis. 

 
The chips were scanned with a documental scanner by UPVLC and the resulting 16-bit TIF images 
(Figure 38) analyzed by spot densitometry using the GenePix Pro 6 microarray acquisition and analysis 
software.  

 

Figure 38. Grayscale images of the analyzed chips. 

Setting 1: COP intact and cleaned; Setting 2: COP milled low roughness and cleaned; Setting 3: COP milled high roughness, 
cleaned and chemically polished; Setting 4: COP milled low roughness, cleaned and chemically polished; Setting 5: COP Intact. 
Cleaned, chemically polished and cleaned; and Setting 6: COP milled high roughness and cleaned. 

According to the statistical study (Figure 39), there are significant differences between the mean 
signals of probe from one level of setting to another, at the 95.0% confidence level. 

Based on the spot densitometry results, and after the statistical study, it can be stated that the 
treatments applied to the surface of COP do not improve the mean signal obtained for any of the 
reagent except for the positive control (hIgE). The differences in the signal intensity for the different 
settings can be explained by the presence of artefacts surrounding the spots for the surfaces that were 
mechanically treated and probably because of the readout method used. These artefacts were not 
observed in setting 5, as this setting was not mechanically treated and a chemical polishing was made. 
However, this surface did not show an improvement in the signal intensity when comparing with 
setting 1. Regarding the pair settings 2 and 4 and settings 3 and 6, which where milled with low and 
high roughness respectively, an improvement in the signal intensity was observed only for setting 6. 
Basically, all these tests need to be repeated with the exact same detection routine as in the final 
system to get conclusive statements about the effect of structuring material surface in the signal 
intensity. 

 
 
 
 
 
 

Setting 1 Setting 2 

Setting 3 Setting 4 

Setting 5 Setting 6 
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Figure 39. Statistical study of the milling and chemical polishing effect on the signal of A) C2 FOOKE, B) hIgE 
and C) HSA-AZT probes. 
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E-Beam texturization 
The e-Beam technology was one of the surfaces structuring strategy approached. This task was 
performed initially by DAS and later by LUM by defining surface specifications. This technology in 
principle should be able to perform physical changes on COP material by exposition. However, it still 
must to be verified that those surface modifications could induce improvements on immunoassay 
results. With this aim, several tests were performed: 
 

- Starting with a single e-Beam sweep on COP surface in order to verify the effect of this 
technology on COP. 

- After e-Beam application contact angle measurement, transmittance and roughness 
measurements must be done. 

 
The tests were performed by using the e-Beam technology (applied dose 1500 µC/cm2 on a (0.5 × 0.5) 
cm region (e-Beam sweep). The aim of surface texturing task is to perform physical changes on COP 
surface that will allow the best performances for the immunoassay.  
In order to evaluate physical changes induced on COP surface, contact angle measurements were 
performed. As it can be seen on Figure 40, e-Beam exposition induces the reduction of contact angle. 
On average (n =2), the contact angle for raw and e-Beam treated COP was 84.4 ± 0.8 and 72.9 ± 1.3, 
respectively, becoming a more hydrophilic surface. 
 

 
Figure 40. Images of water drop shape (5µL) when deposited onto raw and e-Beam treated COP. 

 
The application of e-Beam on COP surface induces not only a change on surface hydrophilic character 
but also a change on its colour and clearness. For that, transmittance spectrum within the visible region 
was recorded. The transmittance at 650 nm slight dropped from 94% to 90% at 650 nm, what could 
slightly affect the sensitivity of the assay, as the laser of the prototype device emits monochromatic 
light at 650 nm. 
 
After having exposed COP surface, and verified that e-Beam technology was able to perform a 
modification on the surface, the next step was the fabrication of parallel guides with the following 
pattern: 
 

- Guides of 1 µm wide and 4 different separation between them (trench separation range 1. 10. 
100 and 500 µm) 

- First sample was prepared by an applied dose of 1500 µC/cm2, with 1 µm wide guide and 1 µm 
trench separation. 

- Second sample was prepared by an applied dose of 3000 µC/cm2, with 1 µm wide guide and 1, 
10, 100 and 500 µm trench pitches. 

 
Depending on results, the best performances of each exposed surface on immunoassay, perpendicular 
guides will be fabricated on COP surface. This task is still in progress at the time of writing the report.  
 
 

Raw COP e-beam treated 
COP   
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Laser microstructuring 
Laser microstructuring was the other approached strategy. This work was carried out by UPVLC to 
modify the wettability of the COP surface. The COP discs provided by STRATEC were treated with a 
Ti:Sapphire laser system of 130 fs pulses at a wavelength of 800 nm, with a 1 KHz repetition rate. The 
pulse energy was adjusted with a constant attenuator formed by a half-wave plate and a low dispersion 
polarizer. The 12 mm diameter laser beam was focused on the samples using a 10X microscope 
objective with a NA of 0.3. A three dimensional translational stage was used to move the sample under 
the beam with different scan speeds, allowing a variable overlap of pulses per spot. The laser fluence 
was controlled by varying the distance between the objective and the sample (increasing or decreasing 
the spot diameter).  
 
Several tests were performed to treat the COP materials under different laser irradiation conditions. 

Lines separated 50 m at different focus position (z; -40, -20, 0, +20, +40, +80, +100 m), pulse energy 

(E; 5 and 10 J) and scanning speed (v; 1 mm/s).  
These initial tests allowed us to select the best parameters to generate 2D matrix patterns, that consist 
of ablated lines separated a certain distance, defined by the pitch (p) value, being 25, 50, 80 and 110 

m the distances studied.  
 
The morphology of the structured samples (10 × 10 mm2) was analyzed, using scanning electron 
microscopy (SEM) to select the parameters for microstructuring. In addition, the samples were further 
characterized with optical microscopy (Figure 41). The optimal laser parameters are shown in Table 7 
and dimensions of each structure. 
 

Table 7. Selected parameters and dimensions of the microstructure. 

Sample Pulse energy 
(µJ) 

Focus position 
(µm) 

Pitch 
(µm) 

Chanel width 
(µm) 

Square dimension 
(µm) 

A 5 +20 50 42 8.2 

B 10 +20 50 37 13.2 

C 10 +40 50 37 13.9 

D 10 +80 50 38 12.2 

E 10 +40 80 13 66.0 

F 10 +40 110 14 96.5 

 
Transmission measures of native and irradiated COP samples were carried out using an Agilent Cary 
8452A UV-Visible spectrophotometer. The transmittance of the samples at 650 nm after laser 
microstructuring hardly decreases (maximum 2%). 
The surface water contact angle (WCA) was determined by the sessile drop method. A 2.5 µl droplet 
of deionized water was dispensed on each sample surface, and the image was recorded with a camera. 
The WCA measurement was conducted in room temperature around 25 °C and relative humidity of 
46%. The average value based on five measurements per laser parameter on different areas was 
obtained. Contact angle was measured for intact COP directly after laser treatment (t = 0) and 30 days 
after laser treatment. 
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Figure 41. Microscope images (100x) of the COP samples after laser irradiation conditions shown in Table 7.  

 
The results are shown in Table 8. As can be observed, the contact angle of all the microstructures slight 
decreased over time.  

 

Table 8. Contac angle of the laser microstructured surfaces. 

Time after irradiation (day) 

Sample 0 15 30 

COP intact 94* 93 93 

a 117 115 110 

b 118 113 113 

c 126 122 115 

d 127 123 114 

e 123 114 113 

f 115 117 112 

 *The rsd contact angle values ranged from 2-5%  

 
 
 

500 µm 500 µm 

500 µm 500 µm 

500 µm 500 µm 
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Determinants stability under flow 
A deeper study was performed to assess the stability of probes physisorbed on the COP chips that were 
exposed to different flow conditions (significantly higher flow rates and for longer periods of time than 
it is foreseen for the final assay on disc). The chips used in this study were designed and manufactured 
by SINTEF. The channel with four flowrate zones of different widths allowed simultaneous exposure of 
determinants to four different flows. The spotting of determinants was performed by UPVLC with a 
non-contact microarrayer (AD1500 BIODOT) that dispensed drops of 50 nL, generating spots of ca. 500 
µm in diameter.  
 
After spotting, the chips were incubated overnight at 4ºC. The chips were tested in SINTEF's facilities 
and the results of the colorimetric immunoassay shared with UPVLC for assessment. Before performing 
the colorimetric assay, the chips were exposed to different flushing conditions (1-50 mL/min). After 
the colorimetric reaction was stopped, the images were obtained by scanning the chips with a 
documental scanner and the resulting 16 bit TIF images (Figure 42) analyzed by spot densitometry, 
using the GenePix Pro 6 microarray acquisition and analysis software.  
 

 
Figure 42. Grayscale images of the analyzed chips. 

 
Based on the spot densitometry results, it can be concluded that the determinants are stable to high 
flow rates (up to 50 mL/min) applied for long periods of time. In general, the recovery results are 
promising, although high standard deviation was found for several chips in different zones, probably 
because of the large exposure time under flow (see flow conditions for chips 1 to 3). In terms of 
spotting quality, no significant differences were detected when comparing the tested surfaces. To 
conclude, we do not foresee that the determinants will be affected by flow when immobilized on a 
disc.  
 
Compatibility of solvent-assisted bonding with the determinants 
It was also very important to study the effect of bonding the disc layers on the stability of immobilized 
reagents on COP. Specifically, the objective of this task was the evaluation of the stability of 
immobilized reagents (protein-determinant conjugates) on chip, under different bonding conditions. 
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After an initial test, the results showed that the solvent activated process was successful to bonding 
COP chips at low temperatures. In this study, the bonding process was tested at different activation 
times and the solvent activated treatment compared with the pressure-sensitive adhesive (PSA) based 
bonding, used as control. 
 
Reagents were prepared and spotted by UPVLC. The assay was carried out after the solvent activated 
bonding was performed. The spotted probes were a negative control (c-), two determinants conjugates 
(C2-FOOKE and HSA-AZT) and human IgE as positive control. The 2.5 x 7.5 COP chips have a channel in 
the centre where reagents were arrayed. The samples were spotted with a PDC60 coating type 3, using 
a Scienion arrayer. Figure 43 shows a scheme of the COP channel chips in which 6 out of 10 arrays are 
shown. In Figure 43B, a zoomed representation of each microarray of four probes is presented. 

 
Figure 43. Overview of the COP channel chips. A) Upper image is the scanned chip where three fields are 

framed, each one made up of four reagents arrayed (nine replicates of each probe). Below the image used to 
quantify the signal intensity. B) A zoomed view of the arrays spotted in the channel. 

 
Parallel to design agreement, probe immobilization was discussed, considering also how the reagent 
could be affected after Solvent Activated Bonding (SAB) process performed by STRATEC. In the course 
of the project a method for bonding of fluidic and optical discs will be developed. This method has to 
be compatible with deposition of determinants on the surface of the optical disc. 
 
The substrates are heated for some seconds during the bonding process, and it was agreed to start 
testing feasibility of this process when determinants are immobilized prior to sealing optical and 
fluidics discs, because it was not clear if the determinants can stand these process conditions. Some 
tests were planned using a simple design chip (same material as the final design). This trial contained 
spotted reagents and also bonding tests. 
 
First of all, a design-of-experiments test series was established in order to define the bonding 
parameters. After these bonding tests, we checked the quality of the bonding. The activation of just 
the cover was performed in order to reduce the impact on the reagents. Several chips were also used 
for spotting tests including the analysis of the bonded samples. The results showed that the solvent 
activated process was successful for bonding COP chips at low temperatures. For that reason the 
bonding process was repeated with more settings, in order to compare different activation times and 
other variables. Pressure-Sensitive Adhesive (PSA) bonding was used as control. 
 
The colorimetric immunoassay was performed as described previously.  
Different settings (1-11) and a control (PSA) were evaluated which differ in temperature and in time 
of the solvent activation bonding process. All the settings were printed at UPVLC. The set of printed 

C- C2-FOOKE 

hIgE HSA-AZT 

A 
B 
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chips were sent to STRATEC for bonding. A description of the studied settings is summarized in Table 
9. 
In total, three chips per setting were bonded. Then, the chips were sent back to UPVLC to perform the 
immunoassay. The tests were carried out in three different days; one chip for each setting was used 
every day. Data analysis was carried out, using the Genepix software after scanning the chips. For data 
analysis, 81 spots were quantified. The statistical study was performed, using STATGRAPHICS centurion 
XVI software. The results are shown in Figure 44. 
 

Table 9. Bonding conditions of the settings tested. 

Settings How Temperature Activation Time 

1 SAB Low Short 

2 SAB Low Medium 

3 SAB Low Long 

4 SAB Low Very long 

5 SAB Low Extremely long 

6 SAB Medium Short 

7 SAB Medium Medium 

8 SAB Medium Long 

9 SAB Medium Very long 

10 SAB Medium Extremely long 

11 SAB High Long 

control PSA RT Without 

 
According to the results, there are statistically significant differences between the mean probe signals 
from one setting to another, at the 95.0% confidence level. This might be due to the variability of the 
signals occurred in all the chips, settings and days. In fact, the signals varied between 18 to 28%, what 
make the statistical study to state that there were significant differences between the settings. At this 
stage, it can be said that the methodology (printing, reagents, assay and the detection mode) might 
be the source by which there are statistically significant differences. Nevertheless, the mean signal 
obtained with the probe conjugate determinants, C2-FOOKE and HSA-AZT, are comparable to that of 
the control, independently of the setting. However, the signal obtained for reagent hIgE (positive 
control) is also clearly dependent of the setting, but the mean signal of the control is comparable to 
that obtained with setting 3 and 4.  
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Figure 44. Statistical study of the effect of the solvent bonding process on the stability of A) C2-FOOKE, B) 

hIgE and C) HSA-AZT probes. 

setting

C
2

 F
o

o
k

e
 s

p
o

t 
in

te
n

s
it

y
 (

a
.u

.)

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

Box-and-Whisker Plot

0

10000

20000

30000

40000

setting

h
Ig

E
 s

p
o

t 
in

te
n

s
it

y
 (

a
.u

.)

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

Box-and-Whisker Plot

0

10000

20000

30000

40000

setting

H
S

A
-A

z
t 

s
p

o
t 

in
te

n
s

it
y

 (
a

.u
.)

1 2 3 4 5 6 7 8 9

1
0

1
1

1
2

Box-and-Whisker Plot

0

10000

20000

30000

40000

A 

B 

C 



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 58 of 143 

1.2.3.  Work Package 3 Sample selection, synthesis of determinants and screening of 
immunoreagents 

 
• Work Package Leader: HULAFE 
• Partners involved in 1st Period: UPVLC, CHRUM, FOOKE 

 
The main objectives of WP3 related with Period 1 were: 

1. Recruitment of allergic patients to BLCs. 
2. Isolation and characterization of IgEs. 
3. Selection and synthesis of antigenic determinants for the pool of BLCs. 
4. Production and preparation of IgE receptors and auxiliary reagents. 
5. Screening the determinant candidates and establishing the anchoring methods on the disc 

surface. 
 

Task 3.1. Sample selection for method development and validation (CHRUM and HULAFE) (M1-M24) 
 
Ethical aspects 
The Project (protocol, written informed consent and subject information form) was prepared to be 
submitted to the Ethics Committee of HULAFE, who delivered the final approval for the protocol with 
small amendments for patient and control selection (May 2016). Data protection information was 
provided. 
According to the legal requirements required prior to the beginning and during the research on 
humans, the CHU of Montpellier, submitted the protocol and related documents (informed-consent 
forms, etc.) to the local ethic committee, called in France, CPP (Comité de Protection des Personnes), 
to obtain all legal requirements in order to confirm the study is ethical and the rights of participants 
are protected. 
The protocol was also submitted to the French legal authority called ANSM (Agence Nationale de 
Sécurité du Médicament), for approval. The authority reviewed the whole protocol and gave a 
particular attention to participant security regarding acts/method used. 
At CHRUM the research started after getting the 2 approvals (from CPP and ANSM). 
Ethic committee approval was released on April the 1st, 2016, the French legal authority approval was 
released on May the 25th 2016. 
A monitoring visit by Local Authorities took place on April the 24th, 2017 at CHRUM. No irregularities 
were signaled.  

 
General criteria for identification of cases and controls 
The population studied was adult patients reporting a history of an immediate reaction to β-lactam 
(BLC) antibiotics confirmed by a proper allergic evaluation (cases) and adult patients tolerating BLC and 
with a negative allergic evaluation for BLC (controls). 
The conditions of the study were explained to the cases and controls enrolled in the study and written 
informed consent was obtained prior to any investigation. 
 
The definition of cases and exposed controls was as follows: 

 Case (allergic patient): adult patient who suffered a BLC IgE hypersensitivity reaction which 
was confirmed by standard procedures (positive tests: skin tests (ST) or drug provocation test 
(DPT). 

 Control: adult individuals with no history of BLC allergy or with a history of immediate BLC 
allergy but with a negative drug allergy work up (negative ST to all reagents) and a confirmed 
tolerance of this type of antibiotics (negative DPT). 
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The inclusion criteria for patients were: (1) Male or female older than 18 years; (2) a clinical history of 
an immediate allergic reaction to a BLC; (3) written informed consent obtained before entering the 
study; and (4) positive ST (skin prick test, SPT or intradermal test, ID) to at least one penicillin or 
aminopenicillin or β-lactam antigen or a positive DPT with a BLC (immediate type I reaction). On the 
other hand, the inclusion criteria for controls were: (1) Male or female older than 18 years; (2) written 
informed consent obtained before entering the study; (3) a known tolerance to BLC antibiotics, 
demonstrated by the absence of adverse events after a course with a BLC within the last year before 
entering the study or a negative DPT with a BLC; and (4) negative ST (SPT and ID) to all BLC molecules 
to be evaluated. 
 
Alternatively, the exclusion criteria for patients and controls were: (1) non-immediate reactions to BLC; 
(2) serious medical illnesses or therapies interfering the results of the tests (immunosuppressive 
agents, anti-IgE therapy); (3) unable to interrupt the use of drugs which may interfere with the results 
of in vivo tests; (4) pregnancy and lactating women; (5) dermatographism; (6) controls must withdraw 
any BLC antibiotic therapy 7 days before the inclusion in the study; (7) selective BLC allergic patients 
tolerating alternative BLCs must withdraw any BLC antibiotic therapy 7 days before the inclusion in the 
study; and (8) patients with diseases or disorders that limit the use of adrenaline, such as coronary 
diseases, serious arterial hypertension and therapy with beta-blockers. 
 
Allergic work up 
All the included patients underwent a standardized drug allergy work up in accordance with the current 
international recommendations for BLC in vivo testing. First, ST was performed with a battery including 
penicillin G, amoxicillin, and ampicillin, in addition to the suspected drugs (e.g. cephalosporins). If ST 
were negative, DPT was undertaken with the suspected drug. A therapeutic dose of the suspected drug 
was administered in a stepped approach, by 30-minute dose increments. The sequence of steps 
ST/DPT was stopped as soon as a positive reaction (allowing diagnosing allergy according to objective 
established criteria) occurred. Any reaction triggered (large local or loco-regional reactions, 
generalized reactions) was managed promptly and with appropriate therapeutic measures and the 
patients were kept under medical surveillance until the reaction has completely resolved. Both ST and 
DPT were performed under strict medical surveillance, with rapid access to an intensive care unit. 
Additional security conditions (e.g. intravenous line access) were added before starting the exposure, 
on a case-by case-basis, whenever required by the severity of the initial clinical history. Any additional 
adverse event related to the diagnostic procedures (i.e. blood extraction) was monitored during 30 
minutes after procedure. 
 
Recruitment in HULAFE 
A selection of patients for the retrospective part was performed by HULAFE, including 105 patients 
with positive BLC allergy. Two main groups of patients were identified: the ones sensitized to the BLC 
ring, and the ones sensitized to the amoxicillin lateral chain. 
Selection of patients and controls for the prospective part is ongoing. Patients are selected from the 
analysis of the electronic medical records, the laboratory results, the BLC ST with positive results, and 
the double-blind placebo-controlled DPT (positive and negative results are reported). A list of data 
regarding cases and controls was defined and recorded in a database including clinical data and allergic 
evaluation. Up to May 31 2017, 41 patients and 45 controls have been recruited. Patients with high 
and persistent levels of specific IgE were re-evaluated, as well as negative samples (inability of IgE 
production), control samples (non-detectable IgE levels), and positive samples (allergic patients) to 
improve the IgE purification technique. 
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Data of patients and controls are collected in two different Excel tables protecting data with a code, 
but also a case record form (CRF) is already requested to have patients’ information stored in a proper 
way. 
We found difficulties in recruitment allergic patients for the set of β-lactam due to the following 
reasons: 
In cases of anaphylaxis, SPT and double-blind placebo-controlled DPT are not always performed due 
to the underlying risk; secondly, specific IgE hardly ever is positive and finally basophil activation test 
(BAT) is an in vivo test which is not validated yet. 
 
We have a few representative samples due to the 80% patients are sensitized to the BLC ring and the 
lateral chain, and there is a lack of sensitization to other BLC. 
Aminopenicillins are the most prescribed antibiotics, with preferential use in Primary Care in not 
severe diseases, and also because of its low cost and its safety profile. 
The use of the rest of the BLC is restricted to severe conditions (mostly in ER, intensive care units, or 
in immunosuppressed patients), regardless of the costs and the high prevalence of side effects. 
 
The actions developed to deal with these problems consisted in contacting with other hospitals in 
Valencia to recruit patients, also with other departments in our hospital (Intensive care unit. Infectious 
and Pharmacy departments), and perform different searches in the medical electronic records. 
The patients already recruited are not representative for all the 10 BLC initially suggested in the 
project. There is a need to prevent this to happen or to stipulate valid choices, so some actions were 
proposed such as contacting with other hospitals in Valencia and with CHRUM to collect samples from 
more patients in order to enlarge the population and increase the number of positive samples to BLCs. 
Additionally, information about the type of the BLC mainly prescribed in Spain is taking in 
consideration. A check in La Fe Hospital Pharmacy registry will be applied. Also, the allergenicity of 
each BLC is diverse and the response of each individual is different, as well. 
 
The use of some BLC is not very spread, so very few patients will be found. To approach this issue, an 
alternative plan has to be stated. The use of IgGs from immunized rabbit serum in order to simulate 
real IgEs obtaining polyclonal antibodies (IgGs) from each BLC is proposed. A large amount of IgG would 
be obtained, so purification would be easier to develop the project methodology.  Another 
experimental work plans to isolate specific anti-BLC IgGs from serum of allergic patients, in order to 
use them for selection of the determinants. 
 
Recruitment in CHRUM 
The cases and controls for the retrospective part were identified using our cohort (the Drug Allergy 
and Hypersensitivity Database in Montpellier). The retrospective phase was declared to the French 
Regulatory Authority (CNIL, Commission Nationale de l’informatique et des Libertés. National 
Commission on Informatics and Liberty). A letter (declaration) was submitted to the EC on the 21st of 
March. 2016 regarding the retrospective sera collection, in order to confirm that an approval was not 
mandatory for this phase of the study, according to French regulation.  
The Project (protocol, written consent, information notes) was submitted to the French Ethics 
Committee (EC) Authorities on Thursday the 28th of January 2016 and was approved in May 2016 by 
all French Regulatory Agencies.  
 
Clinical and analytical data were recorded in a database after obtaining the informed consent of the 
patient. Data was sent along with the shipment of sera, to HULAFE partner. Sera from 30 cases and 10 
controls were shipped from CHRUM to HULAFE on the 30th of March. Blood was drawn from cases 
and controls (20 mL/patient) and sera was aliquoted and preserved in a deep freezer (-80ºC) before 
shipment. 
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In our retrospective pool, the following patterns of allergy were found: amino side-chain (18); BLC 
ring (8); ceftriaxone (3); and cefazoline (1). A database frame (items to collect) was shared (14th of 
March 2016) with Biotronics and the other partners involved in data collection (HULAFE, FOOKE, 
Eurexploit LTD, UPVLC). The final approval from the EC for the prospective inclusion of patients was 
obtained on April the 1st and from the National French Medicine Agency on May the 25th 2016.  
Montpellier site staff was trained for the study-specific activities. The study was implemented in the 
department on May the 30th and the recruitment began on June the 8th. 2016, therefore, with 3 
months delay as initially planned. Since then, the recruitment has been ongoing, as of July the 7th 
2017, identifying 24 cases and 75 controls. The serum samples of 16 cases and 75 controls were 
shipped to HULAFE (April the 24th) and they were received on April the 27th.  
The following patterns of allergy to BL were identified in Montpellier during the prospective 
recruitment: amino side-chain (14); BLC ring (4); cefazolin (5); and cefuroxime (1).  
 
Due to low number of cases and limited profiles, according to the risk management plan, an active 
recruitment was set in Montpellier (as discussed during the Oslo meeting and during the 
teleconference on May the 17th between HULAFE, CHRU, UPVLC and FOOKE). More personnel were 
recruited in order to actively look and test for patients with suspicions of BLC allergy. A network was 
set (including fellows infectiologists, Anesthesists, pharmacists from CHRUM) to address all patients 
with BLC allergy suspicion to the allergy department.  

 
Task 3.2. Purification of IgEs from allergic patients. Development of standards (HULAFE) (M1-M9) 
The aim of this task was the isolation of specific IgEs from serum of β-lactam allergic patients and non-
allergic controls to be used as standards for the selection of the best determinants.  
For that, serum samples were collected from patients with relative high specific IgEs to β-lactam 
antibiotics and from controls with negative reaction to the exposure of the drugs. Serum samples were 

centrifuged (1811 g, 4C, 30 minutes) 1.5-2 hours after the blood draw. Sera was separated and 

aliquoted in different volumes, and they were stored frozen (-80C) until use. 
Initially, ion exchange column chromatography (diethylaminoethyl (DEAE)-cellulose column) was used 
to isolate total IgE and total IgG from patients and controls sera. The serum proteins were differently 
eluted based on their total density charge. As is shown in Figure 45, the first peak corresponds to IgGs 
that they were eluted with the Tris-HCl 0.05 M, pH 8.0 buffer, whereas the second main peak 
correspond IgE eluted with the Tris-HCl 0.05 M, NaCl 0.05, pH 8.0 buffer. The column was cleaned up 
with Tris-HCl 0.5 M, pH 8.0.  

 

 
Figure 45. Chromatogram of IgE and IgG isolated from serum of a β-lactam allergic patient by ion exchange 

chromatography. 
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Specific immunoassays (Cusabio, Abcam) were performed to determine the concentration of isolated 
IgE and IgG of each fraction while the total protein concentration was determined spectroscopically by 
measuring the absorbance at 280 nm. The fractions with IgE were pooled and concentrated using an 
Amicon concentrator (100 kDa molecular weight cut-off). Following this procedure, a yield of 56% was 
obtained but IgE was not completely pure.  
At this time, we faced two problems related first with the disparity of the concentration values given 
by different commercially available ELISA kits when determining total IgEs and secondly, the low 
recovery values obtained with this isolation protocol. The first problem was approached by measuring 
the total IgE content, using the ImmunoCAP (Phadia) assay and used it as the reference value. 
 
Regarding the isolation protocol, the use of coated magnetic beads for IgE isolation and purification 
was approached. The protocol used to prepare the coated magnetic beads was the one recommended 
by the manufacturer. Regarding the anti-IgE determination, two anti-IgE antibodies were used. One 
was the monoclonal antibody Omalizumab (Trade name Xolair) which is used as a medication originally 
designed to reduce sensitivity to BLCs allergens. The other was a polyclonal anti-IgE provided by Dr. 
FOOKE. The best recovery was obtained using magnetic beads coated with Omalizumab (21.3%). The 
results are shown in Table 10. As it can be seen, low amount of IgE is obtained what limited its use for 
further selection of the determinants. Though the recovery is lower than that obtained by ion 
chromatography, the procedure is much time efficient. Nevertheless, this task is still in progress and 
other purification and isolation strategies are being studied to improve the recovery yields. 
  
Table 10. Results of IgE purification following the magnetic beads procedure. 

Patient 
β-lactam allergy 

(Y/N) 
β-lactam 

[Total IgE] 
(ng/mL) 

Volume of 
purified 

serum (mL) 
Yield (%) 

Total IgE 
(ng) 

#3 Y Lateral chain 14472 0.95 12.5 1719 

#5 Y β-lactam ring 195 5.0* 5.0 69 

#7 Y Lateral ring 4800 5.5 3.8 1011 

#10 Y Lateral ring 636 8.0 13.6 693 

#11 Y Lateral ring 97.2 11.4 20.8 231 

Control 14 N - 94032 3.3 5.6 17280 
*IgE fraction from the ion exchange chromatography. 
 
According to the literature, it is expected the presence of specific IgGs against β-lactams in patients 
with allergy that could play a role in the development of the allergic process. For that reason, for a 
panel of allergic patients and a control, the total IgGs were purified, using a Hi-Trap Protein G column 
in order to evaluate the specificity of the IgGs. The degree of purity of the isolated IgGs was analyzed 
by gradient gel electrophoresis developed with silver staining. The image of the gel is shown in Figure 
46. The first and the last lane correspond to a molecular weight marker. In the second lane, the serum 
sample was loaded. A main band that corresponds to a molecular weight of approximately 60 kDa can 
be detected. This band corresponds to human serum albumin, the most abundant protein. In the next 
lane, the isolated IgG purified by HiTrap Protein G column was loaded. Also, a main band, 
corresponding to the size of IgG is observed. The next three lanes correspond to bovine serum albumin 
in decreasing concentrations. The last two lanes correspond to IgE purified with magnetic beads coated 
with Omalizumab and show main bands of 186 kDa (the size of the IgE).  
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Figure 46. Image of protein gel electrophoresis (Bis-Tris 8%, non-reducing conditions) and silver staining. 

 
According to the results, we have been able to isolate total IgE and total IgG from sera of patients and 
controls. However, the task 3.2 includes the isolation of specific IgEs to use them as standards for the 
selection of the determinants. In this matter, HULAFE is still working to face the delay that might affect 
other activities (task 3.5: screening of reagents and WP4: assay development). Other issue that we are 
dealing is related with recruiting patient blood samples high in specific IgEs for the pool of β-lactams 
described in the project. This is taking time and affecting somehow in the related activities. 
In                  Table 11, the total amount of IgG purified by HiTrap Protein G column is shown. 
  
                 Table 11. Results of the IgG purification by HiTrap Protein G. 

Patient 
β-lactam allergy 

(Y/N) 
β-lactam 

Purified serum  
(mL) 

Total purified IgG  
(mg) 

#2 Y Lateral chain 10 24 

#3 Y Lateral chain 10 70 

#4 Y β-lactam ring 10 32 

#5 Y β-lactam ring 20 50 

#7 Y Lateral chain 10.5 18 

#10 Y Lateral chain 12 38 

#11 Y Lateral chain 9 25 

Control 4 N - 11 65 

Control 14 N - 12 14 

 
On the other hand, we have performed other technique to discriminate which determinants are the 
best recognized. The basophil activation test, performed using the commercial kit BASOTEST, allows 
the quantitative determination of basophil degranulation in heparinized human whole blood. 
BASOTEST is attended for research of allergen induced activation of basophilic granulocytes. Flow 
cytometry allows simultaneous multiparametric analysis of the physical and chemical characteristics 
of up to thousands of cells per second. Using this technique, we determine the percentage of basophilic 
granulocytes which have degranulated after incubation with allergen (determinants). The activated 
basophils express in their cellular membrane two specific parameters that can be measured by 
antibodies: the presence of IgE and the upregulation of CD63.  

 
The determinants which degranulate more the basophils of β-lactam allergic patients, more reactive 
will be. We have tested determinants from Penicillin G and Amoxicillin: unmodified β-lactam, with the 
opened ring and conjugated to HSA. In the case of low molecular weight drugs, conjugates are designed 
to enable IgE receptor crosslinking on basophils.  
In the basophils activation test for β-lactam drugs, the quantity of drug to be used ranged from 52 to 
832 µg. To consider a positive result, the percentage of activated basophils has to be higher than 5% 

https://en.wikipedia.org/wiki/Multivariable_analysis
https://en.wikipedia.org/wiki/Chemical
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and, at least, double of the negative control response. The results obtained are shown in         Table 12 
and Table 13. 
 
        Table 12. Percentage of activated basophils using determinants of Penicillin G. 

 Controls Penicillin G  

(µg) 

Penicillin G-RO   

(µg) 

Penicillin-RO-HSA 

(µg) 

 C- C+ 832  208  52  832  208  52 832 208 52 

Patient 1 4.26 H* 1.23 0.9 3.08 H 17.86 4.95 3.74 12.74 8.43 

Patient 2 4.04 20 7.63 8.33 11.62 H 5.85 3.81 3.47 1.38 5.18 

Patient 3 0 4.48 0 4.92 - H 0.47 - 1.83 0 - 

Patient 4 0.43 6.01 0.43 0 - H 0 - 0 0.81 - 
       H*: haemolysed sample that cannot be measured 

 
Table 13. Percentage of activated basophils using determinants of Amoxicillin. 

 Controls Amoxicillin 

(µg) 

Amoxicillin-RO 

(µg) 

Amoxicillin-RO-HSA 

(µg) 

 C- C+ 832 208 832 208 832 208 

Patient 5 17.51 23.81 22.65 20.38 - - 20.23 27.68 

Patient 6 17.90 41.18 13.16 19.70 H* 7.61 16.31 28.24 

Patient 7 12.06 25.00 26.32 31.25 H 9.09 6.21 27.59 

Patient 8 5.22 H 3.45 5.26 - 6.52 4.50 5.00 

Control 1 2.18 30.77 H 3.85 - 4.6 3.47 1.60 

Control 2 3.24 3.70 0 0 - 3.99 2.56 4.85 

Control 3 2.98 3.57 1.3 2.89 - 1.74 2.84 H 
            H*: haemolysed sample that cannot be measured 

 
In the next two graphics (Figure 47), the results of the basophils activation test comparing the 
amoxicillin (left) with ring open amoxicillin conjugated to HSA (right), is presented. The activated 
basophils remain above the dividing line (established with the negative control). The non-activated 
basophils remain below that line. 
 

 
Figure 47. Graphics with activated and non-activated basophils.  

X-axis: fluorescence level of CD63. Y-axis: fluorescence level of IgE. 
 

The results (see Table 12 and Table 13) are not conclusive yet, and more tests should be done in order 
to evaluate this procedure for selecting the determinants. Further work in this matter is necessary to 
solve difficulties related with the isolation of specific IgEs. 
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Task 3.3. Synthesis and selection of the haptenized determinants (FOOKE, UPVLC) (M1-M21) 
The goal of this task is the preparation and selection of new determinants to be used in β-lactam allergy 
testing. This task is key in the development of in vitro diagnostic tests since the response of the patients 
to the prescribed antibiotics is heterogeneous, rendering a pool of IgEs with different affinity and 
avidity. For this reason, it is necessary to prepare a set of determinants to cover as much as possible 
the heterogeneous response of allergic patients in terms of IgE production.  
 
The experimental tasks carried out were the preparation and selection of minor and major 
determinants for the panel of the ten β-lactams targets (Benzylpenicillin, Benzylpenilloate, Amoxicillin, 
Piperacillin, Cefuroxime, Ceftriaxone, Cefotaxime, Meropenem, Aztreonam and Clavulanic acid). This 
task was approached in different stages. First, the haptenized conjugates were prepared, using 
penicillin G and amoxicillin as model analytes and tested using commercially available polyclonal IgGs. 
This facilitated the selection of the conjugates on the basis of the carrier protein, optimal molar ratio, 
and conjugation chemistry. In a second step, the rest of the haptenized determinants were prepared 
and selected as the immunoreagents were developed (Task 3.4). Apart of the 10 β-lactams defined in 
the project, others such as Ampicillin, 6-Aminopenicillanic acid, Carbenicillin, Penicillin V, Cephalexin, 
Cefaclor, and Cefoxitin were used in a way to widen the spectra of epitopes for allergy testing since 
they have similar chemical structure to the target ones, so it could be very interesting to detect 
specifically a wide range of β-lactams antigen-binding sites. 
 
The determinants were conjugated to five common carrier proteins (KLH, HSA, Histones, Blue protein 
and HRP), to cover different molecular weights and the amount of available lysine aminoacids for 
coupling. This will allow the evaluation of the effect of the molar ratio on the sensitivity of the assay 
by varying the concentration of the β-lactams during the conjugation reaction.  
As a far as conjugation chemistry is concerned, three conjugation routes were approached (Figure 48).  

 

 
 
Briefly, the carrier proteins were attached to the target β-lactams by opening the lactam ring (route 1 
in Figure 49) under basic conditions. The reactive determinants were characterized by NMR analysis. 
This route renders major determinants and it is a classical and generic way to prepare β-lactams 
conjugates for allergy testing. Briefly, the β-lactam (5-20 mg) was reacted with the protein (1-10 mg) 
dissolved in 0.1 M phosphate buffers of different pHs (7.5-12.5) for 2 h at room temperature. The 
protein conjugates were purified by gel filtration chromatography on desalting columns (40 kDa using 
PBS, pH 7.4 as elution buffer. The conjugates were stored at -20 ºC.  
 

The second route approached  
Figure 50) was accomplished by attaching the carrier proteins through the free carboxylate group, 
rendering minor determinants, keeping intact the β-lactam ring. Briefly, the protein-determinant 
conjugates were prepared following the carbodiimide chemistry. For that, 100 µL fresh solution of β-
lactam (25 μmol) were reacted with 25 μL of N-hydroxysuccinimide and 25 μL of 

Route 1

Route 2

Route 3

NH2

OH
O

O

Figure 48. Structure of amoxicillin, highlighting the conjugation routes. 
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dicyclohexylcarbodiimide (100 μmol) for 4 h at room temperature. Afterwards, the mixture was 
centrifuged at 12.000 rpm to remove the acyl urea precipitate.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
 
  
 
 
 
 
 

 

Figure 50. Scheme of the synthesis of protein-determinant conjugates for benzylpenicillin through route 2. 

 
The active esters were characterized by NMR (Figure 51). Next, different volumes of the supernatant 
(25-75 μL) were made up to 100 μL with DMSO. The solution was reacted with 10 mg of protein 
dissolved in 900 μL of 0.1 M buffers (sodium carbonate/bicarbonate, pH 9.6; PBS, pH 7.4, and MES, pH 
5.5) for 4 h at room temperature. The conjugates were purified by gel filtration chromatography as 
described in route 1, and stored at -20 ºC. 

Figure 49. Scheme of the synthesis of determinant for benzylpenicillin through route 1. 
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Figure 51. NMR spectra of benzylpenicillin active ester. 

 
For those amino-β-lactams such as amoxicillin, ceftriaxone and aztreonam a third route was 
approached by attaching the carrier protein via the primary amine group (Figure 52). Thus, the amino-
β-lactams were conjugated to the proteins by means of glutaraldehyde chemistry. For that, 0.075 µmol 
of protein and 6.02 µmol of the amino-β-lactam were weighted and dissolved in 1.0 mL of PBS, pH 7.4. 
To this solution, 1% (v/v) of glutaraldehyde was added and the mixture incubated for 3 h at room 
temperature. Next, the solution was centrifuged and the supernatant purified as described above. The 
glutaraldehydized active compounds were characterized by NMR. As a result, a total of 108 haptenized 
determinants were prepared, 80 corresponding to the penem family, and 16, 5, 5, and 2 for cephems, 
carbapenems, monobactams and oxapenams, respectively. The molecular weight of the prepared 
conjugates was determined by MS-MALDI-TOF. For that, 1 μL of every sample solution was spotted 
onto the MALDI plate. After the droplets were air-dried at room temperature, 1 μL of matrix (10 mg/mL 
sinapinic acid in 0.1% TFA-ACN/H2O (7:3 v/v)) was added and allowed to air-dry at room temperature. 
The results are shown in Table 14. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 

 
 
 
 
 Figure 52. Scheme of the synthesis of protein-determinant conjugates for amoxicillin through route 3. 
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Table 14. Molar ratios for the conjugates by MS-MALDI-TOF. 
Protein BLC Molar 

ratio 
Determinant  Route  Protein BLC Molar  

ratio 
Determinant  Route 

HSA AMX 4 AMX14 1  HSA CVL 2 CVL03 2 

HSA AMX 1 AMX05 1  HSA MRP 1 MRP05 1 

HSA AMX 3 AMX15 2  HSA MRP 8 MRP01 2 

HSA AMX 35 AMX03 3  H1 PG 5 PG33 1 

HSA AMP 4 AMP11 1  H1 PG 7 PG34 1 

HSA AMP 3 AMP01 2  HSA PG 10 PG24 1 

HSA AMP 9 AMP07 3  HSA PG 6 PG26 1 

HSA AZT 2 AZT05 1  HSA PG 5 PG27 1 

HSA AZT 3 AZT01 2  HSA PG 1 PG01 2 

HSA CRB 6 CRB03 1  HSA PG 2 PG02 2 

HSA CRB 5 CRB01 2  H1 PV 19 PV07 2 

HSA CF2 44 CF203 3  H1 PV 17 PV09 2 

HSA CF5 5 CF502 1  HRP PV 1 PV06 2 

HSA CFT 1 CFT06 1  HSA PV 10 PV04 2 

HSA CFT 1 CFT01 2  HSA PV 8 PV02 2 

HSA CFR 8 CFR 01 1  HSA PV 3 PV03 2 

HSA CVL 12 CVL01 1  HSA PPR 3 PPR04 1 

AMX: Amoxicillin; AMP: Ampicillin; AZT: Aztreonam; CRB: Carbenicillin; CF5: Cefotaxime; CFT: Ceftriaxone; CF2: 
Cefachlor; CFR: Cefuroxime; CVL: Clavulanic acid; PPR: Piperacillin 

 
It can be concluded that the vast of the determinants were successfully conjugated, achieving final 
molar ratios (β-lactam/carrier protein) that varied from 2 to 40, depending on the protein used, the 
initial molar ratio and the route approached. Initial molar ratio ranging from 1:10 to 1:1000, show that 
the routes 1 and 2 reach low conjugation yields that varied from 3 to 30%, depending mainly on the 
pH of the media used during the conjugation process. It is worth mentioning that there were slightly 
differences for major (route 1) and minor determinants (route 2), as far as final molar ratio was 
concerned. For instance, the molar ratio of the aztreonam determinants was similar for both routes, 
while for meropenem it varied significantly. The best results were obtained using a conjugation buffer 
of pH 11.0 and 7.4, for route 1 and 2, respectively. On the other hand, the conjugates prepared through 
the route 3 showed high molar conjugation ratios, indicating that this approach shows high conjugation 
yields up to almost 68%. 

  
The next activity within this task involved testing determinants. This study comprised a selection of 
antigenic determinants that was initially carried out by a direct immunoassay in microarray format, 
using the DVD technology (disc and reader). This involved screening the chemical entities to delineate 
the strength of interaction between the new antigenic determinants and the IgE targets. Since much 
less is known about the putative and other prepared β-lactam antigens, it was necessary to determine 
and compare the diagnostic relevance of determinants. In parallel, the haptenized determinants 
developed by UPVLC were tested by ELISA for selection of determinants with highest reactivity. 
Different ß-lactam conjugations were coated to 96 well plates by Dr. FOOKE and tested with negative 
serum, two artificial human sera (ARTHUS) and conjugate control.  
The results obtained by ELISA are shown in Figure 53. The determinants with highest reactivity were 
used by UPVLC for further binding experiments.  
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Figure 53. Graphical results of the selection of determinants by ELISA. 011509c1 and 0215009c1 correspond 

to specific ARTHUS concentration of 25 and 12.5 IU/mL, respectively. 

 
Task 3.4. Immunoreagents development (FOOKE) (M1-M21) 
In case of sensitivity and/or specificity problems raise for the detection of sIgE antibodies, the high-
affinity receptor (FcεRI) can be used for IgE capturing. Dr. FOOKE produced the FcεRI receptor by 
conventional molecular and biochemical techniques through followed by a two-step purification 
protocol based on a tandem affinity and size exclusion chromatography. The procedure results in a 
highly purified recombinant protein in reasonable yields (15 mg/L). In Figure 54, an image of the SDS 
PAGE of the eluate of the affinity chromatography is shown.  
 

 
Figure 54. Image of the SDS PAGE with fractions 21-28 (lane 3-10). Lane 1 is the pooled eluate.  

 

In Table 15 the results of FcεRI as detector reagent used in ELISA are compared.  
 

Table 15. Results of the ELISA, comparing raw FcεRI, 
biotinylated FcεRI and anti-IgE-HRP antibody. 

WHO 
(IU/mL) 

Optical density (u.a) 450 nm 

 FcRI FcRI-BTN Anti-IgE-HRP 

100 2.911 3.069 3.015 

50 2.488 2.591 2.558 

17.5 1.625 1.434 1.619 

3.5 0.596 0.434 0.568 

0.7 0.248 0.175 0.161 

0.35 0.130 0.138 0.106 
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The FcεRI and biotinylated reveals similar results compared to a polyclonal HRP-labeled anti-human 
IgE. In fact, the mean optical density values measured at 450 nm are similar, indicating that the 
produced FcεRI receptor works well as detector reagent. 
 
Task 3.5. Screening of reagents (FOOKE and UPVLC) (M7-M24) 
Because of the lack of specific IgEs for the selection of the determinants, UPVLC provided different ß-
lactam conjugates for the production of artificial human sera (ARTHUS). Dr. FOOKE established a set 
of such ARTHUS for the project. Allergen-specific IgG antibodies were produced in rabbits by 
immunization using Penicilloyl G coupled to KLH. Pre-incubation of polyclonal IgG with CD64-IgE Fc 
produced artificial allergen-specific reagents. 
In Table 16, a comparison study is presented, using different commercially available allergen-specific 
immunoassays for Penicilloyl G specific ARTHUS at 16 and 5 IU/mL. The results obtained seem to be 
independent on the test system, exhibiting excellent accordance. Also, the ARTHUS approach shows a 
clear advantage since it provides a virtually unlimited access to allergen-specific antibodies needed for 
the selection of determinants.  

 
Table 16. Comparison of Penicilloyl G-specific ARTHUS in three in vitro test systems. 

KU/L=IU/mL=U/mL   

 
A set of such artificial human sera specific for Penicilloyl G was shipped to UPVLC for selection of β-
lactam determinants. In order to enlarge the selection of the determinants for other BLC families, 
additional specific ARTHUS for aztreonam (AZT), meropenem (MRP) and ceftriaxone (CFT), was 
produced. In particular, allergen-specific IgG antibodies were raised in rabbits by immunization using 
–lloyl (1) and –llanyl (2) BLC derivatives coupled to KLH by UPVLC. All lloyl-immunization sera showed 
reactions with the lloyl- and llanyl-conjugation of the corresponding ß-lactam. No llanyl-immunization 
serum showed reactions with any ß-lactam. Western Blot assays were carried out to evaluate the 
selectivity of the produced ARTHUS. As it can be seen in Figure 55, all produced ARTHUS were highly 
specific for each BLC. 
Pre-incubation of polyclonal IgG specific for -lloyl BLC derivatives with CD64-IgE Fc produced artificial 
allergen-specific reagents, which were tested with different β-lactam determinants. 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 55. Western blot analysis of ARTHUS with different determinants. 
Lane 1, 2 and 3 correspond to ARTHUS for aztreonam, meropenem and ceftriaxone, respectively. 

In vitro system 

ImmunoCAP  ALLERG-O-LIQ  ALFA 

KU/L Class  IU/mL Class  U/mL Class 

11.40 3  16.84 3  13.97 3 

4.84 3  5.47 3  3.49 2 

HSA-AZT1 

HSA-AZT2 

HSA-CFT1 

HSA-MRP2 

HSA-CFT2 

HSA-MRP1 

ARTHUS      Determinant  
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Following the evaluation of the conjugate determinants, using ARTHUS as sample required the 
development and optimization of assays. For that, regular DVDs were used as analytical platform and 
the concentration of the determinant, composition of the printing media, incubation times, type of 
detector antibody and colorimetric substrates, were the parameters studied. This methodology was 
selected because UPVLC has expertise in using DVD technology for such type of purposes and it will be 
an interesting method for a rapid selection of the determinants. 
 
The scheme of the assay format for testing and selecting the determinants is depicted in Figure 56. 
Briefly, the haptenized conjugates were immobilized by physisorption on the polycarbonate surface of 
a DVD in microarray format. Because no specific anti-β-lactams IgEs were available (see task 3.1 and 
3.2) for the totality of the determinants, ARTHUS was used as target. In the pre-selection step, the 
specific polyclonal IgGs used to prepare ARTHUS was employed. In detail, the determinants were 
prepared in printing buffer at 40 mg/L. These solutions were dispensed (50 nL) on the polycarbonate 
surface of a DVD in microarray format, using a noncontact printer (AD 1500 BioDot, Inc. Irvine. CA). 
The disc arrays were incubated overnight at room temperature. Then, specific polyclonal IgGs 
(dilutions 1/1000, 1/10.000 and 100.000) or ARTHUS (0, 0.08, 0.4, 2.0 and 10 IU/mL) in PBST were 
dispensed over the microarrays (30 µl/array). After 15 min incubation at room temperature, the disc 
was washed with deionized water. Next, 1.0 mL of the detector Ab solution (1/400) in dilution buffer 
was dispensed along with the whole disc surface. The disc was incubated for 15 min, washed and dried 
as before. The immunoreaction was developed by homogeneously distributing 1.0 mL of TMB solution. 
After 15 min incubation, the reaction was stopped by washing the disc as before. Finally, signals were 
quantified by a DVD drive. The optical density is directly proportional to the ARTHUS concentration 
and allowed to select the best determinant based on sensitivity. Calibration curves were 
mathematically analyzed by fitting experimental data. The results of the pre-selection of the 
determinants by using rabbit polyclonal antibodies are shown in Table 17.  
 

Figure 56. Scheme of the assay on a standard DVD disc for selection of determinants. 
 

The results of the pre-selection confirmed that some conjugation procedures (protein, molar ratio, 
route) worked better than others did. In most cases, either HSA or histone 1 was the best protein for 
preparing the conjugate determinants, according to the sensitivity and selectivity of the assays, while 
KLH and BP gave non-specific signals. The penems determinants were mostly detected by the 
polyclonal antibodies (IgGs) raised to this family. Similar recognition results were also obtained when 
using determinants of the other β-lactam families, concluding that, in general, the prepared conjugates 
were highly specific. Particularly, CRB2, PG1, PG2, PG09, PG10, PG11 and other as penems 
determinants, and MRP05 and AZT05 for the carbapenem and monobactam families, respectively, 
were highly specific, showing high signal intensities. Also, CFT06 and CFT07 was one of the best 
determinants for the detection of antibodies against cephem family. 
This study allowed searching for generic determinants capable of reacting with sera obtained from the 
four families tested. This is the case of the determinant CFT01 that share epitopes that are reactive 
with the binding sites for the four types of specific IgGs, allowing its use to give a generic response to 
β-lactams. 
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Table 17. Pre-selection results of the determinants using rabbit polyclonal antibodies (IgGs) raised against 
penicillin G, ceftriaxone, meropenem and aztreonam. 

   Penicillin G  Ceftriaxone  Meropenem   Aztreonam 

 Determinant  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K 

P
e

n
e

m
s 

ACP 01 427 14 21  200 45 2  10 76 35  26 5 43 

ACP 02 5686 1376 110  9338 1428 43  3694 506 429  38 85 249 

ACP 03 9125 2094 111  325 202 109  169 125 116  56 81 87 

AMP 01 118 29 61  54 88 38  311 45 36  42 25 58 

AMP 02 238 112 42  145 70 3  432 126 27  58 40 24 

AMP 05 6837 2249 186  1079 598 41  1554 466 523  1031 655 452 

AMP 06 3006 1048 369  755 627 93  609 263 530  851 799 218 

AMP 07 6738 194 141  10 7 108  107 208 82  436 12 12 

AMP 08 4201 473 210  17 31 106  64 90 50  44 24 38 

AMP 10 3170 1499 1  233 22 214  73 2 55  150 32 56 

AMP 11 9220 2483 48  388 178 43  74 7 46  307 35 47 

AMP 12 9548 788 128  50 138 217  123 65 22  11 69 74 

AMP 13 12698 1325 353  789 222 82  161 37 66  419 93 44 

AMX 01 3533 44 68  4 24 108  7 14 104  45 39 89 

AMX 02 8654 2249 297  8114 1146 63  3891 634 303  4866 909 332 

AMX 03 4298 1370 69  14 274 28  111 83 14  275 84 154 

AMX 04 3784 974 707  1663 769 787  1404 925 1189  800 187 261 

AMX 05 9377 1993 96  485 68 71  80 130 165  130 153 66 

CRB 01 4201 292 213  111 18 31  286 212 44  66 60 35 

CRB 02 14793 5499 192  188 285 248  262 100 6  313 76 93 

PG 01 12556 8853 758  896 417 13  1985 198 221  415 1310 120 

PG 02 10371 7142 1642  1448 612 245  556 35 403  557 580 415 

PG 04 425 68 302  178 68 160  150 165 124  36 98 19 

PG 05 9399 6711 1930  7639 1238 198  845 1944 659  1126 630 323 

PG 06 9187 5647 1049  6711 665 40  624 1004 138  1225 631 327 

PG 07 8773 5917 913  6511 804 5  755 660 223  986 585 313 

PG 08 9218 8041 4015  4120 619 78  788 523 144  341 314 184 

PG 09 18802 10687 2502  1965 1512 973  1651 1115 203  1225 436 122 

PG 10 17467 12774 2336  1478 660 616  1101 1076 148  879 679 22 

PG 11 16400 12707 2439  1239 597 385  1182 957 140  421 480 163 

PG 12 2212 330 174  28 92 11  50 90 13  83 94 106 

PG 14 349 76 91  81 66 72  62 54 47  42 69 61 

PG 15 12042 4310 898  1037 319 202  594 652 270  663 126 29 

PG 17 15680 6091 1066  286 124 242  1313 533 25  1336 96 16 

PG 18 7846 1043 257  152 127 341  120 147 168  120 146 254 

PG 19 846 112 827  0 21 246  142 180 100  1 25 201 

PG 20 4195 589 424  35 256 147  158 201 301  201 104 103 

PG 21 13436 8438 1874  18 15 15  16 156 10  24 52 3 

PG 22 8088 3210 631  150 12 147  201 201 24  26 98 52 

PG 23 11486 4381 299  2 45 205  54 15 201  301 158 99 

PG 24 8742 3356 135  233 34 24  86 224 114  204 107 71 

PG 25 10913 5025 964  1086 24 64  151 418 30  273 18 294 

PG 26 11154 5755 396  107 92 58  74 497 8  134 95 199 

PG 27 7646 2205 211  22 29 92  140 96 222  878 700 34 

PG 28 8999 2986 503  154 63 2  52 59 159  40 92 85 

PG 29 12707 3250 108  148 344 90  51 205 20  283 311 60 

PG 30 2354 522 55  237 10 93  17 46 31  160 54 22 

PG 31 9194 3510 298  5925 681 88  3896 248 223  6020 2678 303 

PG 32 6393 1102 23  816 153 15  515 14 16  2125 397 84 

PG 33 10294 2823 97  332 103 35  270 135 228  506 164 31 
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Table 17. (Continuation) 
   Penicillin G  Ceftriaxone  Meropenem   Aztreonam 

 Determinant  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K  1/1K 1/10K 1/100K 

P
e

n
e

m
s 

PG 34 8915 5033 175  2329 852 157  1270 486 199  2265 468 7 

PG 35 13002 8932 1321  1960 29 7  1708 53 178  1747 118 48 

PG 36 9162 5527 610  2815 950 22  2552 1473 781  2744 786 266 

PPR 01 2860 272 48  17 36 33  50 62 13  5 93 12 

PPR 02 9256 3482 600  5877 1083 61  2954 1184 500  3974 620 334 

PPR 03 13629 5186 226  316 179 241  223 67 6  103 123 20 

PV 01 6742 2348 216  168 57 13  161 4 46  127 128 28 

PV 03 491 797 166  2 26 95  8 0 3  12 41 128 

PV 04 1108 30 470  449 195 3  316 5 67  16 75 161 

PV 05 9451 3150 536  7657 1452 1  3039 318 517  5200 1026 408 

PV 08 3090 1113 2  177 35 190  40 119 2  72 175 40 

PV 09 13446 8707 2866  829 188 71  165 175 136  209 104 133 

PV 10 11458 8136 1287  487 74 292  17 351 255  179 41 209 

PV 11 2110 971 350  266 334 189  82 234 51  135 284 16 

PV 13 6236 225 58  0 1 9  55 34 13  190 101 8 

PV 14 9493 6669 539  233 71 2  46 173 45  86 118 44 

PV 15 8310 3345 62  48 29 34  38 18 66  80 47 55 

PV 16 10552 7302 1042  71 3 118  96 153 31  117 157 22 

PV 17 9686 5683 672  195 52 57  51 78 34  220 127 4 

PV 18 8531 5058 504  1935 560 129  2594 437 222  2754 689 90 

PV 19 7739 5133 363  1491 586 62  4195 974 111  1894 675 251 

PV 20 4013 404 205  263 112 7  773 29 280  137 47 26 

C
e

p
h

e
m

s 

CFT 01 9905 5804 1503  10682 3017 276  5169 1181 344  7113 782 63 

CFT 02 4870 1088 119  9527 1742 4  2768 346 15  4901 1523 345 

CFT 03 5686 1732 24  11120 11309 3378  7928 12361 6113  9411 5291 3688 

CFT 04 193 199 298  92 44 11  22 199 169  103 47 42 

CFT 05 2718 861 937  2897 1237 1142  1569 1517 815  1014 315 608 

CFT 06 330 78  91  5459 128 194  103 144 1  66 105 134 

CFT 07 4803 914 14  7246 1402 16  2021 77 32  860 58 23 

CFT 08 5477 1649 97  4103 187 18  68 51 65  24 63 36 

CFT 09 311 260 167  3338 265 17  289 117 56  253 210 385 

CF2 01 240 67 57  113 97 89  125 164 20  219 17 67 

CF2 02 4042 858 654  1474 904 699  931 1259 511  1225 41 80 

CF2 03 3978 117 33  599 70 45  2550 893 76  2290 1304 245 

CF2 04 25 92 66  61 78 243  59 221 116  34 6 34 

CF3 01 184 1 92  92 146 121  91 77 35  46 227 116 

CF4 01 729 169 14  840 67 15  797 331 217  597 165 100 

CF5 01 352 65 557  3078 323 19  1099 326 334  917 172 1442 

C
ar

b
ap

e
n

e

m
s 

MRP 01 5643 1206 138  217 339 241  6809 2428 1010  263 421 249 

MRP 02 2642 679 688  9924 3254 2201  5996 1647 811  5053 395 181 

MRP 03 7391 1597 772  9012 11602 3305  8950 12584 6984  10173 5183 4765 

MRP 04 6328 2661 509  21 102 23  6328 2661 509  21 102 23 

MRP 05 659 282 103  45 19 54  8676 43 25  297 39 158 

M
o

n
o

b
ac

ta

m
 

AZT 01 7047 5057 507  100 29 53  1641 96 108  11435 2831 25 

AZT 02 3488 838 52  7983 1376 57  3653 622 288  5082 1034 66 

AZT 03 6342 2036 39  14017 12427 2959  8124 9974 4906  9186 4479 3103 

AZT 04 4794 4816 696  78 20 250  86 459 118  3327 140 94 

AZT 05 293 265 291  98 39 65  90 124 20  8813 3972 225 
ACP: 6-aminopenicillanic acid; AMP: ampicillin; AMX: amoxicillin. AZT: aztreonam; CF2: cefaclor; CF3: cefalexin; CF4: cefoxitin; CF5: cefotaxime; CFT: 
cefrutixone. CRB: carbenicillin; MRP:meropenem; PG: benzylpenicillin; PPR: piperacillin PV: phenoxymethylpenicillin. The cells in red, orange and 
green correspond to signals below the detection limit, between the limit of detection and quantification, and above the limit of quantification, 
respectively. The signals are the mean of three replicates, showing a relative standard deviation ranging from 13 to 23% for the concentrations above 
the limit of detection. 
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Furthermore, specific ARTHUS were used in a way to select the determinants based on assay 
sensitivity. The protocol of the assay was similar to the previous one using specific polyclonal IgGs but 
HRP-labelled polyclonal anti-human IgE was used instead as detector antibody. The determinants were 
tested against different concentrations of specific ARTHUS, expressed as IU/mL. The results about 
sensitivity and selectivity are shown in Table 18 and Table 19.  
 

Table 18. Assays sensitivity for the pre-selected determinants, using its corresponding ARTHUS. 
 [IgE] (IU/mL) (ARTHUS) 

Determinant 0 0.08 0.4 2.0 10 

AMP 07 466 925 1497 2666 4687 

PG 08 487 1976 3634 5012 7034 

CF2 03 631 583 1243 2697 7281 

MRP 03 583 594 693 2425 7321 

AZT 05 556 596 772 1115 4438 
The cells in red, orange and green correspond to signals below the detection limit, between the limit of 
detection and quantification, and above the limit of quantification, respectively. The signals are the mean of 
three replicates. The relative standard deviation (RSD) ranged from 8 to 22% for the concentrations above the 
limit of detection. 

 
As it can be seen, assays of class 1 (0.35-0.7 IU/mL) and class 2 (0.71-3.5 IU/mL) were developed. It is 
worth mentioning that the sensitivity reached within these assays are preliminary results since ARTHUS 
was used as target and the assay performed on the polycarbonate surface of a regular DVD. The 
detection also was performed in a reflective mode. Nevertheless, it is the best way to perform the pre-
selection until specific IgEs from allergic patients were isolated and purified.  
The selectivity of the assays was also evaluated using the prepared ARTHUS. The results are in Table 
19. As it can be seen, the results are pretty similar to those obtained with specific polyclonal IgGs (Table 
17) as sensitivity and selectivity is concerned. It can be stated that using pre-selected determinants it 
is possible to develop both selective and generic class 2 assays. 
 
In addition, it is also worth mentioning that the pre-selection with ARTHUS improves the selectivity of 
the determinants assay. In fact, according to the results, interestingly the assay with the immobilized 
determinant CFT-01 becomes very specific in comparison to the assay using polyclonal IgGs. This might 
be due to how ARTHUS is produced. Therefore, the strategy of pre-selecting the determinants using 
ARTHUS would bias the selectivity of the assay. According to the obtained results, the selection criteria 
would match better if the pre-selection would have been done with purified specific IgE standards. 
However, this strategy must be valid for screening determinants since the clonality of the IgG 
repertoire is most likely sufficient to include all IgE epitopes. 
 
Table 19. Selectivity of the assays with the pre-selected determinants, using ARTHUS as sample.    

ARTHUS  
 

ARTHUS  
 

ARTHUS  
 

ARTHUS   
[IgE] (IU/mL) 

 
2 10 

 
2 10 

 
2 10 

 
2 10 
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AMP-07 
 

2666 4687 
 

<LD <LD 
 

<LD <LD 
 

<LD <LD 

PG-08 
 

5012 7034 
 

<LD <LD 
 

<LD <LD 
 

<LD <LD 

CFT-01 
 

<LD <LD 
 

1228 6038 
 

<LD <LD 
 

<LD <LD 

MRP-03 
 

<LD <LD 
 

<LD <LD 
 

2425 7321 
 

<LD <LD 

AZT-05 
 

<LD <LD 
 

<LD <LD 
 

<LD <LD 
 

1115 4438 

CF2-07 
 

<LD 5781 
 

1513 3586 
 

2460 3529 
 

<LD 2417 
The cells in red, orange and green correspond to signals below the detection limit, between the limit of detection and 
quantification, and above the limit of quantification, respectively. The signals are the mean of three replicates, showing a 
relative standard deviation ranging from 12 to 23% for the concentrations above the limit of detection. 
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As far as developing a test for the determination of total IgEs is concerned, a sandwich format assay 
was set up in which a HRP-labeled polyclonal anti-human IgE was used as detector antibody. Three 
different monoclonal anti-human IgE as capture antibody were compared in terms of assay sensitivity. 
For the calibration curves, the 3rd international standard for serum IgE (WHO) was used. The incubation 
time and the number of steps in the sandwich assay were the same as that for selecting the 
determinants in a way to use this assay for internal calibration.  
 
Once, the capture antibody was selected, the full calibration curve was plotted. As is shown in Figure 
57, a sensitive (close to 0.1 IU/mL) assay to determine total IgEs was developed reaching a limit of 
detection of 0.16 IU/mL and a dynamic range from 0.52 to 10.7 IU/mL.  
 

 
Figure 57. Calibration curve for the determination of total IgE. 

 
The sandwich assay was used to correlate the concentration of the artificial human sera used during 
the pre-selection of the determinants. For that, the signals given by the ARTHUS were interpolated 
within the working range of the calibration curve of the total IgE assay. The mean recovery values for 
ARTHUS at 2 and 10 IU/ml were 137 and 95% with a RSD of 23 and 18%, respectively. These results 
confirm that ARTHUS used as target for the selection of the determinants could correlate quite well 
with the expected results of specific IgEs, in terms of assay sensitivity. 
  

[IgE] (IU/mL)
0 0.1 1.0 10 100

S
ig

n
a
l 
(a

.u
.)

0

5000

10000

15000

20000

25000



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 76 of 143 

1.2.4.  Work Package 4 Assay development and integration 
 

• Work Package Leader: UPVLC 
• Partners involved in 1st Period: B3D, CHRUM, FOOKE, HULAFE, OPTOEL, SINTEF, STRATEC, LUM 

 
The main objective of WP4 related with Period 1 was: 
 
1. Testing the developments and outputs from WP1, WP2 and WP3 in a non-integrated format to 
evaluate the assay methodology.  
 
Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC and UPVLC) (M13-M27) 
The Figure 58 schematizes the working flow of the work carried out in WP4. 
 

 
Figure 58. Flow chart of the work carried out in batch mode vs “fluidic disc mode”. 

 
The objective is to set-up the drug allergy assays by means of the integration of the component 
developments/technologies (hardware, software, discs, reagents and methodologies). Then, UPVLC 
will evaluate the prototype outputs from WP1 (reader), WP2 (platform), and WP3 (reagents), following 
a feedback approach and based on the achieved performances of the entire assay. 
 
Assay set-up 
The activities performed were related with the evaluation of the sensitivity and selectivity of the 
integrated assays. First, pre-selected determinants were evaluated on the candidate substrates (PC, 
COC, COP), employing the ARTHUS for penems. The multiplexed assay was performed in microarray 
format, employing HRP labelled anti-human IgE antibodies. The integrated assay consisted of a panel 
of immobilized pre-selected conjugates on COP substrate, followed by the determination of IgE 
concentration in a 3-step assay as follows: ARTHUS as sample at 10 IU/mL (step 1), HRP-labelled anti-
human IgE as detector antibody (step 2) and TMB as HRP colorimetric substrate (step 3). In a first 
approach, the incubation time of the species in each step was 15 min in order to work under 
equilibrium conditions.  
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Initial integration assay 
This part of the document reports the critical steps of the bioanalytical protocol with an aim to simplify 
the microfluidic design. The first task was studying the need of washing between the steps of the assay. 
The assay was performed on COP chips where probes (positive and negative controls, PC and NC, 
respectively, and a specific determinant) were printed with a non-contact microarrayer (AD1500 
BIODOT) that dispensed drops of 50 nL, generating spots of ca. 500 µm in diameter. Then, the chips 
were incubated overnight at 4ºC. Next, the ELISA colorimetric assay was performed, using a scanner 
as detector. The results are shown in Table 20. 
 
It can be concluded that the assay without washing steps (dry) showed non-specific signals for the 
negative control. 4-fold higher than regular assay in which all the washing steps were carried out 
(flushing). Similar results were obtained under the condition W2, where the washing step was carried 
out after the step 1, indicating that it is important to perform at least one washing after incubation 
with the detector antibody (step 2). The rest of the washing steps are not critical, according to the 
results obtained under conditions W1 and W3. Using other washing media such as water and water 
containing Tween 20 at 0.05% (v/v) gave approximately the same results as those with PBST. Also, it is 
worth mentioning that the analytical signals for both the positive and that given by the determinant 
(penicillin conjugate) were similar for all conditions, indicating that the reagents were stable. Taking 
into account these results, the minimum washing steps would be the addition of 100 µl of PBST after 
incubation with the detector antibody. 
 
Table 20. Signal intensity of the spots after performing the ELISA colorimetric assay.  

Probe Flushing Dry W1 W2 W3 

Negative(NC) 479 ± 86 2244 ± 770 551 ± 120 2062 ± 613 793 ± 185 

Determinant 8616 ± 701 11293 ± 1133 7359 ± 870 8337 ± 1300 8398 ± 1003 

Positive (PC) 18426 ± 2605 18514 ± 2100 16946 ± 2050 15179 ± 1930 16095 ± 1740 
The conditions called flushing and dry correspond to washing in all or at any step, respectively. The conditions W1-3 
correspond to washing after steps 1 and 2, after step 1, and after step 2, respectively. 

 
Further, UPVLC checked the developed method, performing the assay in microfluidic discs fabricated 
by micro-milling (SINTEF). Briefly, the biomolecules (conjugates and conjugate/immunoglobulin 
complex) were immobilized of on disc surface. The discs were sealed, the complete assay was 
performed on fluidic conditions, using a spin stand device at UPVLC and the results were read with a 
document scanner. 
 
Platform  
The model multi-layer disc STAR-100 with five simultaneous assays and volume capacity of four loads 
is described in WP2. The bottom disc and top disc were fabricated micro-milling, using COP (contact 
angle with water 90-95⁰) and PMMA (contact angle with water 70-80⁰), respectively. The sealing 
material was PSA 90445 cut out using a knife plotter aligned with milled discs. This PSA was shown to 
have a contact angle with water between 105⁰ (drop of 10μL) and 130⁰ (drop of 3 μL). Due to PSA the 
spontaneous capillary filling of siphon was more difficult than expected in injection molded samples. 
After milling, discs are chemically polished to lower surface roughness. Throughout the assembly 
process, discs are cleaned several times in 2 vol % Micro 90 solution in DI water by agitation and 
sonication. Each region contains three chambers (loading, detection and waste chambers), a siphon 
and a connection channel. 
 
Microarray layout 
Twelve reagents where arrayed using the SCIFLEXarrayer S1 from Scienion, including ten conjugate 
determinants, one positive control and one negative control. The piezo actuator dispenses between 
280-320 pL per drop. In this study, 5 drops were dispensed per spot (total volume of 1.5 nL). Each 
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reagent was printed in three arrays containing nine dots each (Figure 59). The effect of position and 
probe concentration was also evaluated. 
 

 
Figure 59. Printing layout within the detection zone of the multi-layer disc STAR-100. 

 

 
Microfluidic protocol 
A spin stand based on OEM700 Servo Drive was adapted to manage the milling discs fabricated by 
SINTEF, and it was used for developing the assay. The system controls the rotation of the disc (sense, 
speed, acceleration or deceleration). Liquid (100 μL) was loaded by syringe via opening in the load 
chamber, transferred to the detection zone (250 rpm), being the filling of the detection zone controlled 
via 0.8 mm deep trench. When incubation is complete, priming of the siphon is forced by alternating 
steps of high / low rotation speed (200-450 rpm). Then, liquid is transferred to the waste chamber via 
siphon with 800 rpm-rotation and 1500 rpm-rotation (Figure 60).  
 

 
Figure 60. Images of fluidic movement through disc chamber using a dye solution: a) loading, b) sample in 

detection chamber, c) syphon priming, and d) transference to waste chamber. 

 
Analysis of artificial serum samples (ARTHUS)  
Solutions (100 µL) of ARTHUS (10 IU/mL) and blank control (i.e. reaction buffer) were loaded onto the 
disc and incubated during 15 min at room temperature. Then, the solution was removed by 
centrifugation. Next, anti-human IgE polyclonal antibody conjugated to HRP was loaded and incubated 
during 15 min at room temperature. After the washing with deionized water, the enzymatic substrate 
was dispensed. After 15 min of incubation, the substrate solution was removed by centrifugation. The 
assay was fully performed by using the spin stand, following the above described conditions for 
transferring the solutions through the microfluidic structures. For comparison purposes, the assay was 
also performed on planar COP discs. Figure 61 shows the images and the obtained results of the 
microfluidic test, using artificial human serum as sample. 
 
According to the results, it can be concluded that the integrated components work well. The sample 
(ARTHUS) recognizes specifically the selected determinants, including the positive control with high 
signal-to-noise ratios. The reproducibility, measured as the relative standard deviation, is also good, 
ranging from 10 to 18%. The negative control, in this case a conjugate determinant for other b-β-lactam 
family (aztreonam; AZT05), were not detected, confirming the selectivity of the assay. Similar signal 
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intensities were obtained for most of the reagents printed in the control COP disc. However, higher 
background was observed in the microfluidic discs which were manufactured by micro-milling and 
chemical polishing. 
 

 

 
Figure 61. Results of the microfluidic test, A and B are the images of the chambers after the analysis of 

ARTHUS (10 IU/mL) and control, respectively. C) The mean spot intensity registered for the initial integration 
assay for the detection of ARTHUS. 
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1.2.5.  Work Package 6 Dissemination and exploitation 
 

• Work Package Leader: EUX 
• Partners involved in 1st Period: ALL 

 
The principal objective of WP6 is the protection, exploitation, and dissemination and communication 
of the Project Results.  
 
For purposes of clear identification and registration of the project results in a central database, we 
have named them as INNODECs: 
 

Project Result = INNOvación DE COBIOPHAD: INNODEC 
 
This principal objective is currently being met by achieving the following six key sub-objectives: 
 

1. Identification, and assessment of all project results (INNODECs) and their protection as 
required. 

2. Creation of draft and final Plans for Exploitation and Dissemination of the project Results 
(PEDR). 

3. Use of all Communication means including websites, social media, conferences publications, 
electronic media and audio and video broadcasts, as appropriate, to achieve the widest 
possible awareness of the INNODECs. 

4. Undertaking all activities for the exploitation of the INNODECs during the project including 
Network Patent Analysis (NPA). 

5. Identification, assessment and exploitation of the funding opportunities for further 
development of the INNODECs post-project. 

6. Creation of a Business Plan for the commercial exploitation of the developed COBIOPHAD 
system. 

 
Of these sub-objectives 1-4 were the planned focus of the WP6 Tasks for the 1st period to the end of 
M18 as described in the DoA. 
 
Task 6.1. Identification and assessment of all project results (FGIP) and their protection as required 
(ALL PARTNERS) 
A baseline for the production of technical INNODECs was established through the 1st Iteration of 
Network Patent Analysis (NPA – Deliverable D6.5, delivered at M6). To summarize the analysis briefly: 

- Use of CDs/DVDs for the creation of In-vitro Diagnostic Devices (IVDs) was not novel. However, 
many of the related patents are due to expire during the course of the COBIOPHAD project 
meaning that the team has basic Freedom to Operate (FTO) with this concept. 

- Some individual INNODECs may be protectable by patent but should in any case not be 
published before the need for protection of them has been assessed. 

- The combination of the four main innovations proposed for the project has not been protected 
by anyone, insofar as we can tell. 

 
In order to establish a similar baseline for non-technical INNODECs, two approaches were unified:  

- A Data Management Plan (DMP – Deliverable D6.2, delivered at M6) was created to ensure 
that all databases created during the course of the project were properly identified, stored 
and made available to the partners that needed to analyze the data contained therein. 

- A first draft Plan for Exploitation and Dissemination of the project results [PEDR – Deliverable 
D6.6, delivered at M9] was created that included: 
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- An Intellectual Property (IP) manual to be circulated amongst the staff of the different 
partners – particularly to Team Leaders (TLs9 and to Work Package Leaders (WPLs) so 
that they could identify INNODECs as they arose. 

- An INNODEC Recording Form (IRF) template that would allow those staff members to 
easily record their innovations (both technical and non-technical) and to pass them on 
to EUX as Exploitation Manager for assessment and recommendations for means of 
protection, if required. 

 
In this way, ALL PARTNERS were encouraged to recognize and record their innovations throughout the 
course of the project. For results, see the Deliverable and the summary of partner contributions to 
WP6 at Section 6.2 of this report. 
 
Task 6.2. Creation of draft and final PEDRs of the project results (ALL PARTNERS) 
In addition to the IP Manual and the IRF template referred to above, the first draft PEDR (D6.6) also 
contained sections detailing the plans for Exploitation, Dissemination and Communication of the 
project INNODECs. This was largely based on the DoA but included more details of an Identification, 
Assessment, Protection, Exploitation and Dissemination (IAPED) algorithm to be applied to each 
INNODEC, such that the most important INNODECs were properly valorised. 
 
The second draft PEDR (Deliverable D6.7, delivered at M18) included 46 INNODECs submitted to EUX 
by that date. These were entered into an INNODEC database and are provided in detail in the 
Deliverable. They are summarised by partner at Section 6 of this report. This second draft PEDR also 
contains revised plans for Exploitation, Dissemination and Communication of the project results along 
with a more detailed approach for preparation of the Business Plan (Deliverable D6.13, due M36) for 
the end of the project. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
Dissemination of project details commenced immediately after the First Project Meeting in Valencia 
with the production of the Project Presentation (Deliverable D6.1, delivered M2) and the creation of 
the First Communications Kit (Deliverable D6.3, delivered M2). A dedicated project website 
(www.cobiophad.eu) with both public and partner-facing portals (Deliverable D6.4, delivered M3) was 
created shortly thereafter and has been maintained and frequently updated ever since. A second 
Communications Kit (Deliverable D6.8, delivered M18) included detailed updates to the list of 
beneficiaries (with SONY and DAS being replaced by STRATEC and LUM, respectively), their logos, 
websites, etc. 
 
Communications concerning the project were further enhanced by liaison with the Photonics21 
scheme through a PR agency – mattersPR – that was responsible for placing a press release created by 
EUX with numerous trade magazines and websites (for details see D6.7). 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
An outline of the proposed means for applying the IAPED algorithm to the INNODECS has already been 
provided above. Details of exploitation plans may be found in Deliverables D6.2. D6.6 and D6.7. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
An outline of the 1st iteration of NPA is provided above. Details may be found in D6.5. 
 
At the Third Project Meeting in Oslo, it was decided that, absent the likelihood of patent protection 
given the prior art, the best means of protecting the current technical progress was by maintaining all 
INNODECs as confidential. The technical INNODECs recorded so far were not found to be commonplace 

http://www.cobiophad.eu/
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in the scientific or patent literature, so it was concluded that the combination of some or all of these 
in the final COBIOPHAD IVD would make it virtually impervious to reverse engineering. The implications 
of this for exploitation of the INNODECs, particularly in terms of ultimate Business Plan scenarios, are 
discussed in more detail in the second draft PEDR (D6.7). 
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1.2.6.  Work Package 7 Project management 
 

• Work Package Leader: UPVLC 
• Partners involved in 1st Period: ALL PATNERS 

 
The WP goal is to coordinate the overall project, to monitor continuously all the other work packages 
and tasks in the project, to anticipate through the definition of checking methods and to manage all 
the efforts of the project structure.  
 
The main objectives of WP7 related with Period 1 were: 

1. Tight monitoring of the work packages and the establishment of self-control - early warning 
system for a low risk operation. 

2. Timely reporting of potential or already existing out-of-line situation (e.g. being behind 
schedule, encountering too many roadblocks that put the project results under high risk) to 
provide the basics for a quick reaction and schedule activities to overcome the situation 
redefining, if needed, the project activities. 

3. Transparent and reliable communication along the project progress in order to facilitate the 
cooperation even in critical situations. 

4. To keep the quality of the work at the highest possible level, monitoring the achievements and 
risks, as well as the quality of results and deliverables. 

 
During the reported period, we have carried out the usual management activities (distribution of the 
pre-financing payment, organization of meetings, signature of the Consortium Agreement, 
coordination of deliverables and reports, legal and administrative assistance to the Consortium, etc.) 
according to the planning without significant deviations.  
UPVLC, as coordinator, has developed the mechanisms to monitor and asses the project progress and 
cost reporting. The UPVLC checked periodically the project planning in order to guarantee that it was 
evolving in line with the planned and initial objectives.  
ALL PARTNERS have prepared the necessary documentation and information to write the WP7 
deliverables and to make the reports of the official reviews of the project.  
 
The common activities carried out in this WP are described below. 
 
Pre-financing payment 
UPVLC has received the pre-financing from the Commission, which has been distributed to the 
beneficiaries according to the 60% of the requested Grant, see Table 21. Due a partial take over, SONY 
was substituted by STRATEC from 1st July 2016 and DAS was substituted by LUM from 1st January 2017.  
 
Table 21. Pre-financing distribution. 

 Total budget Reimbursement rate Requested grant Prefinancing  

UPVLC  1.026.678.75 € 100%  1.026.678.75 €  616.007.09 € 

B3D  302.281.25 € 70%  211.596.88 €  126.958.09 € 

CHRUM  451.932.50 € 100%  451.932.50 €  271.159.43 € 

EUX  218.755.00 € 70%  153.128.50 €  91.877.08 € 

FOOKE  449.968.75 € 70%  314.978.13 €  188.986.83 € 

HULAFE  364.687.50 € 100%  364.687.50 €  218.812.44 € 

OPTOEL  227.572.50 € 70%  159.300.75 €  95.580.42 € 

SINTEF  576.420.00 € 100%  576.420.00 €  345.851.91 € 

SONY  514.958.75 € 70%  360.471.13 €  216.282.62 € 

DAS  165.125.00 € 70%  115.587.50 €  69.352.48 € 

TOTAL 4.298.380.00 €  3.734.781.63 € 2.240.868.39 € 



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 84 of 143 

Table 22 shows the budget transfer. 
 

Table 22. Budget after partner substitution. 

 Total budget Reimbursement rate Requested grant 

DAS 55.506.1 € 70% 38.854.27 € 

SONY 46.248.00 € 70% 32.373.60 € 

STRATEC 468.710.75 € 70% 328.097.53 € 

LUM 109.618.90€ 70% 76.733.23 € 

 
Grant Agreement Amendment 
On 20th December 2016, the Project Coordinator launched an amendment request in order to change 
two beneficiaries due to partial takeover. The formal request was submitted and signed by the UPVLC 
PLSING on 10 Apr 2017. During March and April STRATEC and LUM signed de accession to the Grant 
respectively. On 2nd May, the EU accepted the amendment. 
 
Management and technical meetings 
The project began on January 1st, and the kick‐off meeting was held on February 2nd, having a general 
meeting with the attendance of all partners, and three short technical meetings related with the main 
activities that begin with the launch of the project.  
The second meeting was prepared in collaboration with OPTOEL, the host partner. This meeting took 
place in Bucharest on September 2016.  
The third meeting was organized by SINTEF in Oslo, on June, 8th, 2017.  
On 25th and 26th April (2016), a technical meeting was organized by STRATEC to make technical 
decisions about the disc and the optical reader.  
 
Table 23. Meeting held from M1 to M18. 

Date and Place Host partner Participants Objective 

2nd February. Valencia UPVLC All partners Kick off meeting 

25th-26th April, Anif STRATEC STRATEC, OPTOEL, 
SINTEF and UPVLC 

Technical meeting on WP1 and WP2, 
hardware characteristics 

27th-28th, September 
2016. Bucharest 

OPTOEL All partners 2nd meeting. Monitoring progress of 
the project. 

8th June, 2017, Oslo SINTEF All partners, CHRUM 
connected by phone 
during WP3 
presentation.  

3nd Monitoring the progress of the 
project. Preparing the 1st technical and 
financial reporting. 

 
Communications 
For general communications with partners and Officer, email has been the most common 
communication mean. Phone or video conferences have been held with the partners, mainly to share 
opinions, difficulties, problems, possible solutions and decisions about the technical work to be 
developed along the project. 
 
Reporting and documentation 
Some templates have been generated, for minutes, deliverables, monthly reports and presentations. 
As agreed on the kick-off meeting, every month the partners prepare a short summary of their 
activities. The Coordinator compiles this information to create the monthly report to be posted on a 
docstore website. EUX is the responsible to post all documents on the website. 
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Monitoring WPs progress 
This is a routine activity, achieved through contacts between the project coordinator team from one 
side and partner’s staff and work package leaders from the other side. 
 
In the following, some specific activities, directly related to this work package, are described.  
 
Task 7.1. Setting up infrastructure for management service and support (UPVLC) (M1-M36). 
The UPVLC has outlined management structures and procedures, as well as control mechanisms to 
ensure that the project is managed efficiently, meeting its objectives, and fulfils the terms of the Grant 
Agreement with the European Commission and Consortium Agreement among project partners. 
The UPVLC has also provided the project consortium with the guidance for projects outputs reporting, 
ensuring that all project deliverables and reports are submitted in due date and with the required 
quality. 
A detailed description is presented on the Deliverable 7.1 Infrastructure for Management Service and 
Support. An updated version was prepared after the acceptation of the amendment by the EU. 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) (M1-M36) 
Every month all partners report the activities carried out during the last 30 days and send the report 
to UPVLC. The document was shared using the private site of the COBIOPHAD web. 
 
In addition, all partners collaborated on the preparation of the Deliverable7.4 Brief Interim Status 
Report to monitor the progress of the project. 
Depending on the activities under development on each WP, problems arisen and decisions to be 
taken, especially if they involve different partners, some teleconferences were held to monitor the 
status and progress of the tasks. Most teleconferences were related to the development of the disc, 
reader and fluidics. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) (M1–M36) 
A set of indicators that could facilitate the monitor and overview of the project status at each 
coordination meeting was set and described in the Deliverable 7.2 Quality Plan. 
These indicators were used to monitor the status of the project, the accomplishment of the objectives 
and the identification of deviations from the schedule. 
 
Task 7.4. Risk management (ALL PARTNERS) (M1–M36) 
The COBIOPHAD risk management plan stablishes how to assess risks, who is responsible for doing it, 
and how often the risk plan should be updated. The procedure and steps for accomplishing the risk 
management plan objectives are also outlined in the Deliverable 7.3 Risk Management Plan. 
 
For each WP, all partners have identified and assessed new risks. These risks were compiled in the 
Deliverable 7.3 and updated in Deliverable 7.4 Brief Interim Status Report. Moreover, the initially 
unforeseen risks that were identified along the project execution were entered in the continuous 
reporting IT tool. 
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1.2.7.  Work Package 8 Ethics requirements  
 

• Work Package Leader: UPVLC    
• Partners involve in 1st Period: CHRUM, HULAFE 

 
The main objectives of WP8 related with Period 1 were: 

1. To comply with the 'ethics requirements'  
 
The activities of this work package were included in Task 3.1. Before starting the recruitment of 
patients, HULAFE and CHRUM prepared and presented all the documentation necessary to obtain the 
ethical approvals for the research with humans and for the research with human cells/tissue. A copy 
of the approvals was included on Deliverable 3.1 Ethics approvals for the research with humans and 
3.2. Ethics approvals for the research with human cells/tissues. 
 
The confirmation by the competent Institutional Data Protection Officer of the partners that have to 
deal with data patient (HULAFE, CHRUM and B3D) was also submitted in the Deliverable 3.3. 
Confirmation by the competent Institutional Data Protection Officer or authorization or notification by 
the Data Protection Authority. 
  



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 87 of 143 

1.3. Impact 
 
The partners have carefully considered the need to update the information in Section 2.1 of the DoA. 
Also, we have concluded that there is no need for a complete rewrite of that information as the project 
is still set to achieve the Expected Impacts of the original call as laid out in Section 2.1: 
 

 Measurable progress in the effectiveness, cost-performance and speed of medical diagnosis, 
the monitoring of disease and patient status, and the prevention and treatment of major 
diseases. 

 Wide market introduction of micro-nano-bio and biophotonics systems for healthcare. 
 
However, it is the case that during the period between submission of the proposal and the creation of 
this Interim Report, there have been several pertinent scientific publications, and issues of relevant 
market studies that reinforce the need for the COBIOPHAD In-Vitro Diagnostic (IVD) device. These 
issues are summarized in the sub-sections below to provide the partners and the EC’s appointed 
project evaluators with the most up-to-date information available about the β-lactam allergy diagnosis 
sector. 
 
Prevalence and management 
Since the submission of the COBIOPHAD proposal, there have been significant numbers of publications 
questioning the actual prevalence of ‘true’ antibiotic allergies – particularly with reference to the over-
reporting of β-lactam allergies and particularly with reference to their over-reporting in pediatric 
populations. However, the degree of over-reporting as measured in different studies and in different 
countries varies over quite a wide range, for example, a Canadian study6 found that as much as 96.1% 
of patients previously labelled as being allergic to them were able to go back to using β-lactam 
antibiotics, whereas an Iranian study found that only 31.4% of patients labelled as having β-lactam 
allergy actually did7. A further study in Australia showed that of 118 patients receiving labels for 256 
antibiotic allergies, 83% could be delabelled for one or more of these and that 56% could be delabelled 
for all of them8. 
 
The consequences of such findings have been a call for improved (particularly lactam) antibiotic 
allergy testing and the publication of numerous guides in different countries for improved 
stewardship of antibiotic prescription9,10,11,12,13 (including the possibility of using hospital pharmacists 
to provide β-lactam allergy testing services14) with a view to enabling lactams to be prescribed widely 
as front-line drugs once again.  
 
Beta-lactam allergy tests 
The technical objectives for the COBIOPHAD IVD device, as laid out in the DoA included the following: 

 High sensitivity (80%) 
 Limit of Detection (LoD) below 0.1 IU/mL = 0.24ng/ml 
 High specificity (target ≥ 98%) 

                                                           
6 Allergy Asthma and Clinical Immunology (2016); 12:59: 1-6. 
7 Archives of Iranian Medicine (2016); 19(11): 34 – 37. 
8 Clinical Infectious Diseases (2017); 65 (1): 166-174. 
9 International Journal of Antimicrobial Agents (2016); 48: 361–366 
10 Annales de Pediatria (Barc) (2017); 86(2): 99.e199.e9. 
11 Clinical Infectious Diseases (2016); 63(7): 904-10. 
12 Journal of Allergy & Clinical Immunology: In Practice. (2016); (5): 926-31 
13 Journal of Allergy and Clinical Immunology: In Practice (2017); 5(3): 577-586. 
14 Journal of Clinical Pharmacy and Therapeutics (2017); 42(4):509-512. 
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 Capable of multi-drug diagnosis (10 allergens per sample and 10 samples per disc) 
 Fast (analysis time ≤ 30 min) 

 
In July 2017, a review of IVD assays for antibiotic allergies was published15. Table 24 from that review 
including the sensitivities and specificities of a range of different assays is reproduced overleaf.  
 
Table 24. Sensitivities and specificities of in vitro tests (Ref. 15) 

 
 

There is clearly a wide range of sensitivities and specificities displayed both between different types of 
test and between the same tests used in different studies. This variability is reinforced by another meta 
study16 which showed the following results: 
 
Table 25. Sensitivities and specificities of in vitro tests 

 
 

Yet another study17 showed the following: 
 
 
 
 

                                                           
15 Allergy, Asthma and Immunology Research. 2017; 9(4):288-298. 
16 Clinica Chimica Acta (2016); 460:184–189. 
17 International Journal of Molecular Sciences (2017); 18 (6):1222. 
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Table 26. Sensitivities and specificities of in vitro tests. 

 
 
Showing the mean values for sensitivity (50.10%) and specificity (81.0%) to be significantly lower than 
those proposed for the COBIOPHAD IVD device (80% and ≥ 98%). This variability amongst in-vitro 
assays and between their users in different centers has led some to question their validity for antibiotic 
testing18 and in turn this has lead others to take different approaches such as the holistic ‘Triangle of 
drug hypersensitivity’ approach19 in which DH is regarded as a function of (drug + genotype + 
phenotype). Yet others have advocated exploration of ways to improve allergy testing by creating 
dedicated hospital services20,21,22.  
 
The alternative approach taken by the partners in the COBIOPHAD project has been to try to 
understand the variability of existing in-vitro tests and to create a far more sensitive and specific 
assay system that is robust to use in different scenarios and by different operators. 
 
To this end, the partners have reviewed the recent literature concerning cross-reactivity between 
different β-lactam antibiotics and the influence on allergy diagnosis. For example, one study23 has 
shown how important it is to be able to detect selective clavulanic acid (CA) allergy as no cross-
reactivity was shown with other lactams (such as amoxicillin (AX) which could therefore be used to 
treat patients with selective CA allergy. Another study24, investigating the cross-reactivity between 
penicillin and cephalosporin antibiotics, revealed that 25-30% of patients not only showed such cross-
reactivity but they were sensitive to other antibiotics as well. Yet another study25 has shown how 
important it is to take all influences on assay output into account when designing the COBIOPHAD 
system. In this case, competitive immunoassays were used to show that amoxicillin recognition was 
heavily influenced by the nature of the carrier molecule used in the assay. 
 
In summary, we conclude from the above that there is a clear need for extensive research into the 
determinants to ensure that all specific IgEs can be identified and determined by the COBIOPHAD 
system.  

                                                           
18 Drugs in R&D (2017) 17:265–278. 
19 Chemical Research in Toxicology (2017); 17; 30 (1):239-259. 
20 Journal of Clinical Pharmacy and Therapeutics (2017); 42(4):509-512. 
21 Annals of Pharmacotherapy (2017); 51(6):504-510. 
22 Journal of Allergy & Clinical Immunology: In Practice. (2017); 5(3):686-693. 
23 Clinical & Experimental Allergy (2015); 46: 264–274. 
24 Current Allergy and Asthma Reports (2016); 16: 24. 
25 Scientific Reports (2016); 6:35113. 
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Market studies 
For reasons including over-reporting as discussed above and changing patterns of drug use, it is very 
difficult to assess the overall prevalence of β-lactam antibiotic allergy at a local, national or global level. 
This also makes it very difficult to predict market trends for antibiotic allergy testing. However, it is 
clear that the trend in allergy diagnosis is definitely upwards, as is the trend in sales of IVD devices, kits 
and systems, as shown below: 
 

- Allergy diagnostics market  
Different studies26,27,28 have reached quite differing views on the current size, rate of expansion and 
future volume of the allergy diagnosis market (ADM). For example, in Ref. 26, the ADM is due to reach 
$ 5.4 Bn by 2021 whereas, in Ref. 27, it starts from a value of $ 25.8 Bn in 2014. Ref. 28 discloses a base 
of $ 1.3 Bn in 2015 growing at a CAGR of 12.8% to $ 3.8 Bn in 2024. These variations are made more 
confusing when both the ADM and the allergy treatment market (ATM) are lumped together. For 
example, in Ref.s 2929 and 3030, the current base of the global ADM + ATM market and its growth rate 
vary wildly, giving estimated future values of $ 14.3 Bn and $ 52.7 Bn respectively. 
 
The only thing that is certain from these studies s that both ADM and ATM are very large markets 
growing rapidly at a global level. 
 

- In-Vitro Diagnostics market 
As for the ADM and ATM, figures in different studies vary31,32,33. However, two of these studies almost 
concur in that Ref 32 discloses a total market value of $ 81.3 Bn by 2022 whilst Ref. 33 puts it at $ 78.74 
Bn by 2021. 
 
The consensus is that the IVD market is very, very large, growing rapidly. 
 
Summary of the potential impact of the COBIOPHAD project 
From the foregoing, the partners have reached the following conclusions: 

 There is a clear need for improved diagnosis of β-lactam  antibiotic allergies to:  
o Improve understanding of their prevalence. 
o Reduce adverse events both from the allergies and from in-vivo testing for them. 
o Improve sensitivity and specificity over existing tests. 
o Make tests more robust so that different centers and operators can have confidence 

in absolute results and in comparing them. 
 Absent any rapid improvement of existing in-vivo and in-vitro diagnostic systems, there is a 

clear need for a disruptive technology such as the COBIOPHAD proposal. 
 The COBIOPHAD system must be capable of recognizing and distinguishing all the important 

structural determinants of the different β-lactam antibiotics. 
 There are still very significant market opportunities for such a system and these are growing 

rapidly. 

                                                           
26 http://www.marketsandmarkets.com/PressReleases/allergy-diagnostics.asp 
27 http://www.grandviewresearch.com/industry-analysis/allergy-diagnostic-market 
28 http://www.transparencymarketresearch.com/pressrelease/allergy-diagnostics-market.htm 
29 https://www.inkwoodresearch.com/reports/global-allergy-diagnostic-treatment-market/ 
30 http://www.occamsresearch.com/allergy-diagnostics-and-therapeutics-market 
31http://www.prnewswire.com/news-releases/worldwide-605-billion-market-for-in-vitro-diagnostic-ivd-tests-2021---
research-and-markets-300435942.html 
32 https://www.technavio.com/report/global-vitro-diagnostics-global-vitro-diagnostics-instruments-market-2016-2020 
33 https://www.alliedmarketresearch.com/ivd-in-vitro-diagnostics-market 
http://www.marketsandmarkets.com/Market-Reports/ivd-in-vitro-diagnostics-market-703.html 

 

http://www.marketsandmarkets.com/PressReleases/allergy-diagnostics.asp
http://www.grandviewresearch.com/industry-analysis/allergy-diagnostic-market
http://www.transparencymarketresearch.com/pressrelease/allergy-diagnostics-market.htm
https://www.inkwoodresearch.com/reports/global-allergy-diagnostic-treatment-market/
http://www.occamsresearch.com/allergy-diagnostics-and-therapeutics-market
http://www.prnewswire.com/news-releases/worldwide-605-billion-market-for-in-vitro-diagnostic-ivd-tests-2021---research-and-markets-300435942.html
http://www.prnewswire.com/news-releases/worldwide-605-billion-market-for-in-vitro-diagnostic-ivd-tests-2021---research-and-markets-300435942.html
https://www.technavio.com/report/global-vitro-diagnostics-global-vitro-diagnostics-instruments-market-2016-2020
https://www.alliedmarketresearch.com/ivd-in-vitro-diagnostics-market
http://www.marketsandmarkets.com/Market-Reports/ivd-in-vitro-diagnostics-market-703.html
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2. Update of the plan for exploitation and dissemination of 
result 

 
The PEDR was updated for M18, (see Deliverable 6.7) to include the recording and assessment of all 
INNODECs submitted to EUX by that date. It was updated to include details of the new beneficiaries 
STRATEC and LUM that replaced SONY and DAS in the COBIOPHAD partnership. In addition, it was 
updated to include the received INNODECS and to reflect progress within the elements of a Business 
Plan that included three example scenarios of how the plan might be developed in the next 18 months 
of the project.  

3. Update of the data management plan 
 
The DMP was reviewed following the accession of the new beneficiaries STRATEC and LUM 
partnerships. In fact, the data management procedures in these two new beneficiaries were found to 
be initially the same as their forerunners. Once the handover of procedures has been finalised in each 
case, a revised DMP will be issued to take into account any changes in data management that have 
ensued. 

4. Follow-up of recommendations and comments from 
previous review(s) (if applicable) 

 
This is the 1st Periodic Technical Report of the COBIOPHAD project, so this section 4 does not apply. 

5. Deviations from Annex 1 and Annex 2 

5.1. Tasks 
 
As explained in section 1.2, no significant deviations have been produced considering the Work 
Package as a whole. Nevertheless, certain tasks have been delayed with minimal impact in the 
implementation of other tasks due to the application of mitigation actions or alternative actions. 
 
The detected deviation and the implemented corrective actions are described below: 
 
Work Package 1. Hardware and software development 
 
Task 1.1. Hardware development and electronic design (OPTOEL and UPVLC) (M1-M24) 
Task 1.2. Software development: Control software/firmware (OPTOEL) (M3-M24) 
Originally, the objective of these tasks was to develop a functional prototype based on an ODD and 
delivery the prototype on M12. Due to the modifications introduced in the disc platform, already 
explained in section 1.2, the ODD required extra developments, such as additional hardware, new 
electronics, control software and firmware which led to increase the work and the time needed to 
finish the first reader prototype. The Deliverable 1.1 and Milestone MS1 were achieved at the end of 
M19 and the prototype is ready for testing the COBIOHAD discs. 
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This delay has not affected the progress of other tasks of this WP because OPTOEL generated simulated 
images, where focus, radial position and rotation speed type errors have been taking into account for 
developing the algorithm for data/image analysis and the “DICOMisation” procedure. 
 

Work Package 2. Platform development 
 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, STRATEC and LUM) 
(M1-M21) 
Task 2.2 covers the design of three prototypes. The second prototype, which includes the detection 
zone and pre-concentration microfluidics, is under development and needs more validation studies to 
select the best pre-concentration approach. To minimize the impact in other tasks, the use of nano or 
microparticles and a meander fluidic design, for the pre-concentration of IgEs, were evaluated in batch 
format and in discs. These works have not yet concluded. 
 
Task 2.3. Design of integrated disc and prototyping of preliminary versions (DAS, OPTOEL, SINTEF, 
STRATEC, UPVLC and LUM) (M7-M24) 
The first disc prototype manufactured using mass production techniques is not yet tested because of 
the agreement on the integrated disc design to be sent for injection molding took longer than 
expected. However, the fluidic design and the prototype with the detection zone have been validated 
using the centrifugal stand described in Deliverable D2.2 (Prototypes of the detection zone). 
Until the injection molded discs are available, STRATEC has manufactured dummy flat discs with the 
reflective areas needed for positioning and focusing the laser beam for debugging the reader 
prototype. 
 
Work Package 3. Sample selection, synthesis of determinants and screening of immunoreagents 
 
Task 3.1. Sample selection for method development and validation (CHRUM and HULAFE) (M1-M24) 
Although the recruitment of cases and controls is being on schedule, we have a few representative 

sample due to the 80% patients are sensitized to the -lactam ring and the lateral chain, and there is 

a lack of sensitization to other -lactams. 

Aminopenicillins are the most prescribed -lactams, with preferential use in Primary Care in not severe 
diseases, and because of its low cost and its safety profile. 

The use of the rest of the -lactams is restricted to severe situations (mostly in ER, Intensive care units, 
or in immunosuppressed patients), regardless of the costs and the high prevalence of side effects. To 

get cases for the targeted 10 -lactams, we have developed the next actions: 

 Contact with other hospitals in Valencia region to recruit more patients. 

 Contact with other departments in our hospital (Intensive care unit, Infectious and Pharmacy 
departments). 

 Perform different searches in the medical electronic records. 

 A network was set (including fellows, infectiologists, anesthetists, pharmacists from CHRUM) 
to address all patients with BL allergy suspicion to the allergy department. 

 
Task 3.2. Purification of IgEs from allergic patients. Development of standards (HULAFE) (M1-M9) 
This task has faced deviations from the work plan and it has not totally accomplished in time (M1-M9) 
because of the reasons already explained in this report. The task, however, has not affected the work 
plan of other dependent activities such as task 3.3 and 3.5, since remedial actions were taken in time. 
In this sense, commercial available specific IgGs were used to screening the determinants according to 
their reactivity in a first stage of the selection of haptenized determinants. With the time, as it was not 
possible to find out specific IgGs for many of the targeted analytes, the development of artificial human 
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serum (ARTHUS) samples specific for all target antibiotics were put into practice. This action, also, 
palliate the inconvenient of absence of isolated and purified specific IgEs. In fact, the use of ARTHUS is 
a very interesting approach that will help to standardize further selection of the determinants and they 
can be used as positive controls, as well, for the in vitro test.  
 
Work Package 4. Assay development and integration 
 
Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC and UPVLC) (M13-M27) 
 
The Deliverable 4.1 Pre-evaluation of the reader discs and reagents is delayed due to the modifications 
introduced in the COBIOPHAD disc, mainly related to the control of the reader. Although, the reader 
prototype, control software and firmware were debugged, for the pre-evaluation of the reader the 
discs manufactured by injection molding are needed. Regarding the pre-evaluation of the discs, the 
fluidic structures were validated in task 2.2. The reagents and COP material were pre-evaluated in chip 
and discs formats studying the immobilization of proteins by passive adsorption on the COP surface. 
Also, the effect of binding the two parts of the disc on the immobilized reagents, bioavailability, were 
evaluated. 

5.2. Use of resources 
 
The overall use of resources has been adequate for this period. Some minor deviations have been 
produced, but they will not have any impact in the project development and will help to fulfil the 
COBIOPHAD objectives. 
 
1 UPVLC 
No significant deviations in PM.  
The actual cost of “other costs” was lower than the planned because most of the reagents were 
provided by FOOKE or by other suppliers free of charge. Moreover, the consumption of reagents and 
labware in the experimental work carried out in this period, has been lower than the initially estimated. 
 
2 B3D  
The deviations on use of resources are not significant. In WP7, we planned 1 person-month for the first 
period but the main effort in producing the mid-term report was done after the period conclusion, so 
in the first period we only reported 0.5 person-months. 
 
3 CHRUM  
During that 1st period, we realized that we needed more human resources for patient follow-up, and 
less “other costs” related to what was forecasted. 
As a result, we made some changes concerning the distribution of the budget for the CHRUM in 
accordance with the new rules H2020 of fungibility of the budget between the different lines. 
The total budget remained unchanged. The coordinator was informed by e-mail on June the 1st 2017.  
 
4 EUX 
We have used more PMs than anticipated in the DoA for two main reasons: 
 

1. Additional work on website, communications kits, INNODEC recordings and assessments, 
DMP and PEDR drafts, etc., related to change of two partners. 

2. The number and complexity of the INNODECs recorded thus far which have exceeded 
expectations. 
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On the other hand, we have used less of the “other costs” than the expected, awaiting the final 
prototype. These lefts can be used as the basis for approaches to future financiers of the COBIOPHAD 
IVD device.  
 
5 FOOKE 
The reduction in other costs is mainly related with the equipment (fermenter). The purchase of this 
equipment was planned in the beginning of the project, but it is in doubt if it will be finally necessary 
for the project, this will be decided in the following period. 
Concerning the reduction in personnel costs, it is due to some delay in the execution of some activities, 
as well as a lower cost of the PM than expected.  
 
7 OPTOEL 
In WP1, we have used 5 PMs more than planned for the first period due to the important modifications 
on reader specifications derived from the limitations of disc fabrication (working package 2). Although 
the main components are the same (e.g. OPU), these changes disabled important features of current 
optical reader and, consequently, the need of additional technological solutions to overcome the 
resulting limitations. These modifications involved the design of new electronics for optical reader, 
with new firmware and new software and therefore an increment in the effort (PMs).  
 
8 SINTEF  
We have used more PMs than it was planned before the start of the project because: 
 

1. We have used employees with lower hourly rate than was planned (a lot of prototyping and 
characterization work has been done and technicians' hourly rate is lower), as a result we 
generated more person-months. In our initial planning, we estimated the number of PMs 
(which is used now in the report for comparison) based on the average hourly rate for all 
categories of employees (senior and junior researchers, and technicians) and their estimated 
percentage of involvement. This was only prognosis. In practice, given the realities of the 
project and our internal availability, we have mostly involved junior researchers and 
technicians.  
 

2. We have substantially contributed on the prototyping and material characterization side 
during this period, in addition to our main activities in WP2 related to the fluidic design and 
testing. Running several activities requires work across multiple SINTEF departments, labs and 
workshops, and parallel involvement of many employees.   

 
3. There are some additional differences in the way we estimated our budget will be used, and 

the real state of our costs, mainly due to the fact that different activities were prioritized than 
initially was thought. For example, in our initial planning, we estimated that some part of the 
budget will be used for the Si processing lab (e.g. manufacturing of mold inserts and 
microfluidic prototypes with microstructures of high dimensional accuracy). This was, 
however not prioritized up till now, but other design and prototyping activities were of higher 
importance and were persuaded.  

 
4. All planned work for SINTEF will be performed within the total allocated budget. We did not 

observe any abnormalities in our periodic budgeting. We foresee our active participation in 
all tasks and all WPs to which we have committed.  
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9 SONY  
In the first 6 months where SONY was involved, the efforts were made on defining the design, material 
selection and manufacturing work flow for a first functional chip prototype. We had to put more time 
and effort on that phase than originally planned due to (1) the complexity of the whole system in 
combination with the possibility for upscaling based on a cheap chip approach and (2) the initial 
diversity of the interdisciplinary project team to understand properly requirements, functionality, etc. 
Therefore, we had to put more experienced people like a principal engineer, senior managers on the 
project over the whole period where SONY was involved. In parallel, to the discussion on chip design, 
we supplied first prototypes like blank discs and microscope slides to support the other partners being 
able to start initial testing. 
The project was started with SONY having the role for cartridge prototyping and manufacturing. This 
role was taken over by STRATEC due to the acquisition of SONY DADC BioSciences GmbH by STRATEC 
Biomedical AG in mid 2016 (which was reported to the funding agency). Please check any comments 
in section “11 STRATEC”. 

 
10 DAS  
PM distribution 
The company DAS Photonics had an original PM distribution for the implementation of COBIOPHAD 
project: 
 
Table 27. PM DAS Grant Agreement. 

  Period WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Grant 
Agreement 

DAS Photonics 
(M1-M36) 

2016-
2018 

12 9 0 5 1 1 2 30 

 
Due to LUMENSIA Sensors replaced DAS Photonics in the implementation of their project tasks in 
2017, there was an amendment on the Grant Agreement with the consequent PM re-distribution: 
 
Table 28. PM DAS Grant Agreement. 

  Period WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Grant 
Agreement 

Amendment 

DAS Photonics 
(M1-M12) 

2016 6.2 1 0 0 0 0 1 8.2 

LUMENSIA 
(M13-M36) 

2017-
2018 

5.8 8 0 5 1 1 1 21.8 

DAS + 
LUMENSIA 

2016-
2018 

12 9  5 1 1 2 30 

 
At mid-term period, the justified PM were: 
 
Table 29. Actual DAS and LUM PM and foreseen LUM PM. 

  Period WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

First period 
justified PM 
(mid-term 

M18) 

DAS Photonics 
(M1-M12) 

2016 5.7 2.5 0 0 0 0 0 8.2 

LUMENSIA 
(M13-M18) 

1st half 
2017 

2.8 4 0 0 0 0 1 7.8 
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First justified 
& second 
foreseen 

period PM 

LUMENSIA 
(M13-M36) 

2017-
2018 

8.3 4.8 0 6.1 0.5 0.1 2 21.8 

Second 
foreseen 

period PM 

LUMENSIA 
(M19-M36) 

2nd half 
2017-
2018 

5.5 0.8 0 6.1 0.5 0.1 1 14 

 
DAS Photonics varied its contribution to COBIOPHAD project from the scheduled PM at Grant 
Agreement Amendment to the justified PM at mid-term period, maintaining total PM number to 8.2: 

WP1. From 6.2PM to 5.7PM 
WP2. From 1PM to 2.5PM 
WP7. From 1PM to 0PM 

  
Reduction of costs 
Subcontracting: 
The ORIGINAL (M1-M36) foresight was 3.000€ and the actual DAS Photonics (2016) foresight is 0€ 
 
Travel: 
The ORIGINAL (M1-M36) foresight was 10.000€ and the actual DAS Photonics (2016) foresight is 
546.54€ 
 
Equipment: 
The ORIGINAL (M1-M36) foresight was 9.450€ and the actual DAS Photonics (2016) foresight is 439€ 
These changes are included in the amendment of the Grant Agreement. 
 
11 STRATEC  
The project was started with SONY having the role for cartridge prototyping and manufacturing. This 
role was taken over by STRATEC due to the acquisition of SONY DADC BioSciences GmbH by STRATEC 
Biomedical AG in mid 2016 (which was reported to the funding agency). 
We have used more PMs than it was planned because in that stage of the project, was hardly possible 
to involve technicians for the required tasks due to its complexity. For that reason experienced 
engineers were needed to fulfill project requirements, therefore higher personal costs and less person 
month. 
 
Due to the delay in finishing prototype design, which can be manufactured with industrial sized 
equipments, we needed less budget for first adaption of manufacturing equipment. For example, no 
adaptors for sputtering or adaption of the bonding tool were invoiced. This will be done in the second 
half of the project when the partners agree on a first design freeze and the performance of first 
functional prototypes is sufficient. 
 
12 LUM 
PM distribution 
LUMENSIA Sensors varied its contribution to COBIOPHAD project from the scheduled PM at Grant 
Agreement Amendment to the justified PM at mid-term period, maintaining total PM number to 21.8 
(see Table 29): 

WP1. From 5.8PM to 8.3PM on total project. Justified 2.8PM for the first period, leaving 5.5PM for 
the second period 
WP2. From 8PM to 4.8PM on total project. Justified 4PM for the first period, leaving 0.8PM for the 
second period 



 
Report 1st Period 
 

 

H2020-ICT-2015-28a-688448  Page 97 of 143 

WP4. From 5PM to 6.1PM on total project. Justified 0PM for the first period, leaving 6.1PM for the 
second period 
WP5. From 1PM to 0.5PM on total project. Justified 0PM for the first period, leaving 0.5PM for the 
second period 
WP6. From 1PM to 0.1PM on total project. Justified 0PM for the first period, leaving 0.1PM for the 
second period 
WP7. From 1PM to 2PM on total project. Justified 1PM for the first period, leaving 1PM for the 
second period 

 
Due to companies’ replacement after end 2016, task work charge had been distributed among both 
companies. DAS Photonics PM main reduction (WP1 & WP7) has been counterbalanced by LUMENSIA 
Sensors PM main increase (WP1, WP4 and WP7). 
DAS Photonics had more contribution on surface texturization task and LUMENSIA Sensors had more 
contribution on software algorithm development, assay development & integration and management 
tasks. 
 
Transfer of costs categories 
Subcontracting: 
The ORIGINAL (M1-M36) foresight was 3.000€ and the actual LUMENSIA (M13-M36) foresight is 0€. 
 
Travel: 
The ORIGINAL (M1-M36) foresight was 10.000€ and the actual LUMENSIA (M13-M36) foresight is 
5500€. 
 
Equipment: 
The ORIGINAL (M1-M36) foresight was 9.450€ and the actual LUMENSIA (M13-M36) foresight is 
15364.46€. 
 
Cost reduction in Subcontracting and Travel categories has been transferred to Equipment category. 
 
These changes are included in the amendment of the Grant Agreement. 
 

5.2.1. Unforeseen subcontracting 
 
Not applicable. No unforeseen subcontracting. 
 

5.2.2. Unforeseen use of in kind contribution from third party against payment or free of 
charges (if applicable) 

 
Not applicable. No unforeseen subcontracting. 
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6. ANNEX 

6.1. Person-Month status table 1st period 
Table 30. 6.1. Person-Month Status 1st Period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL per Beneficiary 

 
 
 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP 

total 

Actual 
WP 

total 

Planned 
WP 

total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP  

Total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
total 

Planned 
total 

Coordinator 
1 UPVLC  

20.99 18.75 23.51 20.40 18.29 18.00 8.24 11.67 0.00 0.00 1.71 2.00 10.95 12.75 83.69 83.57 

2 B3D  12.0 12.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.5 0.5 0.5 1.0 13.0 13.50 

3 CHRUM  0.00 0.00 0.00 0.00 28.02 18.00 0.00 0.90 0.00 0.00 0.29 1.00 0.88 0.75 29.19 20.65 

4 EUX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.30 4.50 1.08 0.70 7.38 5.20 

5 FOOKE 0.00 0.00 0.00 0.00 7.50 11.25 0.00 1.48 0.00 0.00 1.00 6.25 0.20 0.50 8.70 19.48 

6 HULAFE  0.00 0.00 0.00 0.00 25.00 24.00 0.00 0.00 0.00 0.00 0.50 0.50 0.50 0.50 26.00 25.00 

7 OPTOEL  25.00 20.00 2.00 2.00 0.00 0.00 2.00 4.00 0.00 0.00 2.00 2.00 0.50 0.50 31.50 28.50 

8 SINTEF  0.00 0.00 24.66 18 0.00 0.00 0.36 1.5 0.00 0.00 0.38 1.00 0.84 0.75 26.24 21.25 

9 SONY  0.00 0.00 5.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.30 5.30 5.30 

10 DAS  5.70 5.70 2.50 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.20 8.20 

11 STRATEC  0.00 0.00 10.75 14 0.00 0.00 0.50 2.00 0.00 0.00 0.00 1.00 1.20 1.00 12.45 18.00 

12 LUM 2.80 2.80 4.00 4.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1.00 1.00 7.80 7.80 

TOTAL / WP 66.49 59.25 72.42 65.90 78.81 71.25 11.10 21.55 0.00 0.00 12.68 18.75 17.95 19.75 259.45 256.45 
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6.2. Person-Month status table full project duration 
Table 31. 6.1. Person-Month Status Full project Duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL per Beneficiary 

 
 
 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP 

total 

Actual 
WP 

total 

Planned 
WP 

total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP  

Total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
WP 

total 

Planned 
WP  

total 

Actual 
total 

Planned 
total 

Coordinator 
1 UPVLC  

20.99 25.00 23.51 34.00 18.29 24.00 8.24 35.00 0.00 10.00 1.71 4.00 10.95 25.50 83.69 157.50 

2 B3D  12.00 16.00 0.00 0.00 0.00 0.00 0.00 8.00 0.00 8 0.50 3.00 0.50 2.00 13.0 37.00 

3 CHRUM  0.00 0.00 0.00 0.00 28.02 24.00 0.00 3.00 0.00 10.00 0.29 2.00 0.88 1.50 29.19 40.50 

4 EUX 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6.30 9.50 1.08 1.50 7.38 11.00 

5 FOOKE 0.00 0.00 0.00 0.00 7.50 15.00 0.00 5.00 0.00 20.00 1.00 12.50 0.20 1.00 8.70 53.50 

6 HULAFE  0.00 0.00 0.00 0.00 25.00 40.00 0.00 3.00 0.00 14.00 0.50 2.00 0.50 1.00 26.00 60.00 

7 OPTOEL  25.00 35.00 2.00 4.00 0.00 0.00 2.00 10.00 0.00 5.00 2.00 4.00 0.50 1.00 31.50 59.00 

8 SINTEF  0.00 0.00 24.66 29.00 0.00 0.00 0.36 4.00 0.00 0.00 0.38 2.00 0.84 1.50 26.24 36.50 

9 SONY  0.00 0.00 5.00 5.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.30 0.30 5.30 5.30 

10 DAS  5.70 5.70 2.50 2.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 8.20 8.20 

11 STRATEC  0.00 0.00 10.75 28.00 0.00 0.00 0.5 4.00 0.00 9.00 0.00 3.00 1.20 1.70 12.45 45.70 

12 LUM 2.80 8.30 4.00 4.80 0.00 0.00 0.00 6.10 0.00 0.50 0.00 0.10 1.00 2.00 7.80 21.80 

TOTAL / WP 66.49 90.00 72.42 107.30 78.81 103.00 11.10 78.10 0.00 76.50 12.68 42.10 17.95 39.00 259.45 536.00 
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6.3. Work and achievements   
 
In the following, some tables include a summary of activities carried out per partner and per WP. 
 
1 UPVLC 
 
Table 32. UPVLC work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP 1 Task 1.1. Hardware development and electronic design (OPTOEL and UPVLC)  
UPVLC has been involved in the design and development of the ODD device 
and the associated software. The experimental results have supported the 
development of the first ODD prototype (WP1) and the integrated assay (WP4). 
 

Main achievements: 

 Development of an partially modified ODD able to (1) rotate a disc 

with a controlled speed, (2) emit a laser light of  = 650 nm from the 
pick-up with a controlled power and lens focusing, and (3) to measure 
the light transmitted thought the disc 

 Pre-evaluation of the impact of removing the track on assay 
performances 

 

D1.1 

WP2 
 

Task 2.1. Disc specifications and requirements (DAS, OPTOE, SINTEF, SONY 
and UPVLC) 
UPVLC has participated in the evaluation of the COP material as support for 
developing the immunoassay for IgE determination. 
 

Main achievements: 

 COP chips successfully tested in batch to develop immunoassays for 
IgEs. Also, COP disc prototype 1 has been successfully tested for 
immunoassaying 

 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, 
SONY, STRATEC and LUM) 
UPVLC tested the prototype with five detection chambers, performing the 
immunoassay. We have also participated in the study of stability of the 
determinants under different flow rates. Regarding the design of the prototype 
with the preconcentration system, we have studied several approaches to pre-
concentrate IgEs using nano-micro particles.  
UPVLC has initiated the study of the surface modification of COP by laser 
micromachining. Also, we analyzed the effect of 2D micropatterns, 
manufactured by laser, in the wettability of the COP and in the transmission of 
UV-vis light.  
 

Main achievements: 

 The anchored determinant-conjugates are stable to significantly 
higher flow rates and for longer periods of time than it is foreseen for 
the final assay on disc 

D2.1 
D2.2 
D2.3 
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 Approaches using magnetic particles coated with human anti-IgE 
render low preconcentration factors. Approaches using gold 
nanoparticles render better results (increased preconcentration 
factor) than magnetic particles. However, the needed yield has not 
been reached, yet 

 Increased contact angle of the COP discs without a significant 
reduction in transmittance 

 The current detection method (transmission) works fine, being 
compatible with the disc material (COP) prepared by SINTEF and 
STRATEC 

 Disc size (thickness and multilayer) does not affect the biosensing 
assays 

 The anchoring method of protein-determinant conjugates on disc, has 
been positively demonstrated. The effect of washing does not perturb 
the assay results 

 
Task 2.3. Design of integrated disc and prototyping of preliminary versions 
(DAS, OPTOEL, SINTEF, STRATEC, UPVLC and LUM) 
The work carried out by UPVLC on this task has contributed to achieve a final 
compromise for a practical and buildable platform, with IVD specifications and 
compatible with the needs of the first ODD prototype. UPVLC has also 
performed the immunoassay on solvent activated bonding chips to validate this 
sealing method. 

 
Main achievements  

 Confirm that solvent activation bonding process might be used for 
glue the COBIOPHAD prototype disc 
 

WP3 
 
 
 
 

Task 3.3. Synthesis and selection of the haptenized determinants (FOOKE, 
UPVLC) 
UPVLC has synthetized and tested new determinants for nine targeted β-
lactams. UPVLC has also studied different strategies for anchoring the 
determinants, being the adsorption the best option. 
 

Main achievements: 

 New determinants for the β-lactam families were synthesized and 
chemically characterized 

 New and literature referred conjugate protein determinants for the β-
lactam families, were prepared and purified 

 A new conjugation route for amino-β-lactams was developed by 
means of glutaraldehyde chemistry, obtaining generic determinants  

 Several artificial human sera were produced by FOOKE, which are 
suitable for both, the selection of new determinants and as positive 
controls to be included in the final in vitro test 

 Anchoring conjugates on support by adsorption was selected between 
the routes studied, as the best 
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Task 3.5. Screening of reagents (FOOKE and UPVLC) (M7-M24) 
UPVLC participated in the selection of reagents. Several assays to stablish the 
level of recognition for specific IgEs of each determinant and validate it as a 
candidate to be included in the final test, has been carried out. 
 

Main achievements: 

 A systematic selection protocol was set up, consisting on the use of 
ARTHUS as target 

 Both generic and specific conjugate determinants were selected. 

 Assays of class 1 (0.35-0.7 IU/mL) and class 2 (0.71-3.5 IU/mL) were 
developed, using ARTHUS as target 

 Sensitive (close to 0.1 IU/mL) assays to determine total IgEs were 
carried out, achieving a limit of detection of 0.16 IU/mL and working 
interval, ranging from 0.52 to 10.7 IU/mL 

 

WP4 Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC 
and UPVLC) 
UPVLC has initiated the development of the assay methodology testing the 
immunoassay, in microarray format in batch and in the fluidic discs (milled 
prototype with detection zone). 
 

Main achievements: 

 A 3-step assay in a microfluidic disc was set up, developing a class 2 
(0.71-3.5 IU/mL) assay for penams, using 100 µL of sample (ARTHUS) 
without preconcentration 

 An immunoassay based format for capturing, concentrating and 
determining specific IgEs, has been developed. Microarray for 
different targets simultaneously determination of the selected targets, 
has good throughput 
 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
UPVLC, like each of the other partners, contributed to the Data Management 
Plan manual, completing the COBIOPHAD DMP Manual-Questionnaire 
prepared by EUX, as a starting point to writing up the initial version of the DMP 
(Deliverable 6.2). In particular, UPVLC identified a dataset, how to share the 
data generated by UPVLC during the project life and how to archive and 
preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL 
PARTNERS) 
UPVLC contributed to the identification of the innovations generated during 
this first period and new potential innovations that could emerge from UPVLC’s 
activities and results. Fifteen identified innovations were recorded in the 
COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The UPVLC dissemination and communication activities during the first period 
of the project were mainly focused on making more visible the COBIOPHAD 
project. The dissemination activities were directed at the clinical, scientific 

D6.2 
D6.5 
D6.6 
D6.7 
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stakeholders in the COBIOPHAD results, and Communication activities targeted 
towards the wider public and the EC. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
UPVLC, like each of the other partners, contributed to the generation of first 
and second draft PEDRs (D6.6 and D6.7), not only through provision of 
INNODECs but through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
UPVLC, like each of the other partners, contributed details of their existing IP 
in the penicillin allergy/in-vitro diagnostic arena to the Report on the 1st 
Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Excellent trans-European project awareness, rising as valorized by 
their own survey of web postings and other publications about the 
project (see D6.7 for details) 
 

WP7 Task 7.1. Setting up infrastructure for management service and support 
(UPVLC) 
Preparation, submission and update deliverable D7.1 infrastructure for 
management service and support. 
Preparation documents for the amendment request because of the partial 
takeover of SONY and DAS: Update part B, part A, submission and signed new 
version of the Grant Agreement. 
Daily coordination activities: submission deliverables, monitoring continuous 
reporting module, communication with the officer, etc. 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly recompilation of activities developed at UPVLC summarized for the 
periodic contribution to the Monthly Reports. 
Elaboration of the Monthly Report with the information provided by each 
partner. Each Monthly Report, once completed, is sent to the EM to be 
uploaded in the web page of COBIOPHAD. 
Months 9-10: provisional cost statement concerning expenses from M1 to M9. 
Revision of the partial costs statements received from most partners. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-
2016and 3rd 08-JUN-2017). 
Organization of the quick-off meeting in Valencia (SPAIN) 
Participation in the 1st technical meeting organized by SONY (now STRATEC) at 
their facilities (25&26-APR-2016) 
Organization and attendance to different multi conferences among groups of 
partners to participate in the technical discussions and to monitor the project. 
Update of the control sheets as described in D7.2. 
 
 
 

D7.1 
D7.2 
D7.3 
D7.4 
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Task 7.4. Risk management (ALL PARTNERS) 
Revision of the initial risks identified at the proposal stage and elaboration of 
the D7.3 with the participation of the partners. 
Update of the list of risks agreed with the partners, included in D7.4.  
 

Main achievements: 

 Preparation and submission on time deliverables D7.1. D7.2. D7.3 and 
D7.4  

 Partial cost statement 

 Keeping the project objectives on the horizon of success reaching 
reasonable agreements among partners, overcoming the technical 
difficulties found on different points of the project execution 
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2 B3D 
 
Table 33. B3D work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP 1 Task 1.3. Software development: Control software/Firmware (DAS, B3D, OPTOEL 
and LUM) 
B3D participated in several discussions and meetings with WP1 partners, to 
establish a common view of the SW components and of the whole system to avoid 
any problems in the data acquisition process or software integration. B3D 
contributed to the identification and analysis of requirements, definition of data 
structures and formats and definition of interfaces between the modules.  
 
Task 1.4. Telemedicine features: Standardization to DICOM, development of the 
user interface, protocols for cloud computing and clinical analysis software (B3D) 
B3D conducted a thorough analysis of the DICOM standard and shared a document 
with WP1 partners to support the identification of requirements and the adoption 
of the most suitable solution regarding the standardization of data from 
COBIOPHAD system.  
B3D developed a first version of the DICOM transformation module and used the 
sample data received from partners OPTOEL and LUM to generate the 
corresponding DICOM files. 
A first version of the COBIOPHAD cloud solution was developed based on 
3DnetMedical and DICOM files were uploaded using the manual upload interface 
based on DICOM protocol. DICOM images and headers are stored in the cloud 
repository. Raw data and results from image analysis are stored as additional 
documents. The web interface allows selection and visualization of patient, study 
and image information. 
The module for automatic data uploading for the cloud system is under 
development based on DICOM protocol. 
The module for analysis of data and support diagnosis decision is being designed 
based on the specifications of the determinants and will be developed until M24. 

 
Main achievements: 

 Development of a first version of the DICOM transformation module 

 Development of the first version of the COBIOPHAD cloud solution 
 

D1.1 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
B3D, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX, 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
particular, B3D showed how data would be DICOMised and eventually archived and 
shared across the consortium. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the B3D and the other partners were the identification of the 
innovations generated during this first period and new potential innovations that 
could emerge from B3D’s activities and results. One identified innovation was 
recorded in the COBIOPHAD INNODEC database. 
 

D6.2 
D6.5 
D6.6 
D6.7 
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Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
B3D concentrated on technical developments in the first period but took every 
opportunity to spread the word about the COBIOPHAD project. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
B3D, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through presentations and discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
B3D, like each of the other partners, contributed details of their existing IP in the 
generation and assessment of clinical data in the in-vitro diagnostic arena to the 
Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Creation of DICOMisation algorithms and dissemination to partners 
thereof 

 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016 and 
3rd 08-JUN-2017) 
Attendance to multi conferences with different partners to participate in the 
technical discussions and reach agreements to develop our work. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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3 CHRUM  
 
Table 34. CHRUM work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP3 
 
 
 
 

Task 3.1. Sample selection for method development and validation (HULAFE and 
CHRUM) 
The protocol and related documents (informed-consent forms, etc.) meeting all legal 
requirements were submitted to the local (ethics committee, Comité de Protection 
des Personnes, CPP) and national (Agence Nationale de Sécurité du Médicament, 
ANSM) regulatory agencies. 
The research started after getting the 2 approvals (from CPP and ANSM). 
Adult patients reporting a history of an immediate reaction to β-lactam (BLC) 
antibiotics confirmed by a proper allergic evaluation (Cases) and adult patients 
tolerating BLC and with a negative allergic evaluation for BLC (Controls) were 
included. 
All the included patients underwent a standardized drug allergy work up, in 
accordance with the current international recommendations for BLC in vivo testing. 
First, skin tests (ST) were performed with a battery including penicillin G, amoxicillin, 
ampicillin, in addition to the suspected drugs (e.g., cephalosporins). If ST were 
negative, a drug provocation test (DPT) was undertaken with the suspected drug. A 
therapeutic dose of the suspected drug was administered in a stepped approach, by 
30-minute dose increments. The sequence of steps ST/DPT was stopped as soon as a 
positive reaction (allowing diagnosing allergy according to objective established 
criteria) occurred. 
 

Main achievements: 

 Recruitment of 30 cases and 10 controls for the retrospective phase 

 Recruitment (ongoing) of 24 cases and 75 controls for the prospective phase 
 

D3.1 
D3.2 
D3.3 
D3.5 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
CHRUM, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX, 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
particular, CHRUM identified two datasets of prospective and retrospective patient 
information, how to share the data generated by CHRUM during the project life and 
how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the CHRUM and the other partners were the identification of 
the innovations generated during this first period and new potential innovations that 
could emerge from CHRUM’s activities and results. Four, identified innovations were 
recorded in the COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The CHRUM dissemination and communication activities during the first period of the 
project were mainly directed at the clinical, scientific stakeholders in the COBIOPHAD 
results, and Communication activities targeted towards research funding 
organizations. 
 

D6.2 
D6.5 
D6.6 
D6.7 
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Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
CHRUM, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
CHRUM, like each of the other partners, contributed details of their existing IP in the 
penicillin allergy diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Creation of two patient databases and dissemination to the partners thereof 
 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities  
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016 and 3rd 
08-JUN-2017 attended by conference). 
Attendance to multi conferences with different partners to participate in the technical 
discussions and reach agreements to develop our work. 
A monitoring visit by Local Authorities took place on April the 24th, 2017. No 
irregularities were signaled.  
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4. Activating a local network in order to 
increase recruitment  
 

Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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4 EUX 
 
Table 35. EUX work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
EUX, like each of the other partner, contributed to the Data Management Plan 
manual, filling out its own COBIOPHAD DMP Manual-Questionnaire before 
completing and delivering the initial version of the DMP (Deliverable 6.2). In 
particular, EUX was identified as being responsible for implementing the DMP and 
ensuring that all data is stored securely, that access is provided ONLY to those that 
needed it for the project execution, and that data management complies with all 
national and EU legislation regarding, particularly personal data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the EUX and the other partners of the consortium were the 
identification of the innovations generated during this first period and new 
potential innovations that could emerge from EUX’s activities and results. Eight 
identified innovations were recorded in the COBIOPHAD INNODEC database. 
EUX was responsible for creating the INNODEC reporting forms, for collating all 
INNODECs, and for creating and curating the COBIOPHAD INNODEC database. This 
database was used in the development of the second draft PEDR (D6.7) 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
EUX was responsible for generating all the dissemination materials to be used by 
the partners including: 

 Press release and project presentation(D6.1) 
 1st Communications Kit (D6.3) 
 Website (D6.4) 
 1st Draft PEDR (D6.6) 
 2nd draft PEDR (D6.7) 
 2nd Communications Kit (D6.8) 
 Press release for mattersPR dissemination activities and for making these 

widely available to the partners through secure login on the project website 
(www.cobiophad.eu). 

 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
EUX was responsible for completion of the 1st draft PEDR (D6.6) and the 2nd (D6.7) 
using the information provided by all the partners. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
EUX was responsible for completion of the 1st Iteration NPA. 

 
Main achievements: 

 Delivery of all WP6 Deliverables on time and to budget 

 Dissemination of project details to a wide range of potential stakeholders 

 Identification and assessment of a large number of INNODECs for future 
exploitation 

 Development of alternative exploitation scenarios as the basis for Business 
Planning in the second half of the project 

D6.1 
D6.2 
D6.3 
D6.4 
D6.5 
D6.6 
D6.7 
D6.8 
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WP7 Task 7.1. Setting up infrastructure for management services and support (UPVLC) 
EUX provided its own information for this Deliverable (and its revision following the 
partner changes). In addition, it facilitated its transmission to all partners through 
its secure placement on the project website. 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
EUX provided all reports as required by the GA, the CA and UPVLC as Coordinator. 
In particular, contributions for the elaboration of the Monthly Report, sent to the 
Coordinator. Also, upload of these reports to the web page of COBIOPHAD, after 
being compiled by the PC with the contributions from the partners. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
EUX provided extensive insight into the technical progress through the 1st and 2nd 
draft PEDRs and through presentations and discussions at the three project 
meetings. 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016and 
3rd 08-JUN-2017). 
 
Task 7.4. Risk management (ALL PARTNERS) 
EUX is responsible for ensuring that the consortium does not infringe 3rd Party 
patents and that the partners have FTO. 
At the 3rd Project Meeting, EUX proposed methods for ensuring the above. These 
were included in the 2nd draft PEDR. 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4. 
 

Main achievements: 

 All reporting, monitoring and QC carried out as required by the Grant and 
Consortium Agreements and by the Coordinator. 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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5 FOOKE 
 
Table 36. FOOKE work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP3 
 
 
 
 

Task 3.3. Synthesis and selection of the haptenized determinants (FOOKE, UPVLC) 
The haptenized determinants developed by UPVLC were tested by Dr. FOOKE for 
selection of determinants with highest reactivity in an ELISA system. Different ß-
lactam conjugations were coated to 96 well plates und tested with negative serum, 
four artificial human sera (ARTHUS) and conjugate control.  
 
Task 3.4. Immunoreagents development (FOOKE) 
In case of sensitivity and/or specificity problems raise for the detection of sIgE 
antibodies, the high-affinity receptor (FcεRI) can be used for IgE capturing. Dr. 
FOOKE produced the FcεRI receptor by conventional molecular and biochemical 
techniques through a two-step purification protocol based on a tandem affinity and 
size exclusion chromatography. The procedure results in a highly purified 
recombinant protein in reasonable yields and concentration (~ 15 mg/L). FcεRI as 
capture antibody or biotinylated for detection reveals similar results compared to 
a polyclonal anti-human IgE. 
 
Task 3.5. Screening of reagents (FOOKE and UPVLC) 
Because of the lack of specific IgEs for the selection of the determinants, UPVLC 
provided different ß-lactam conjugates for the production of artificial human sera 
(ARTHUS). Dr. FOOKE established a set of such ARTHUS for the project. 
 

Main achievements: 

 All determinants were tested by using our artificial human sera (ARTHUS) 
because of the lack of real human serum samples, which show specific IgE 
antibodies to β-Lactams. All determinants so far reacted in different 
immunological test systems 

 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
FOOKE, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX, 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
particular, FOOKE identified datasets relating to Artificial Human Sera, and patient 
sera samples. In addition, how to share the data generated by FOOKE during the 
project life and how to archive and preserve these data, were addressed. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the FOOKE and the other partners were the identification of 
the innovations generated during this first period and new potential innovations 
that could emerge from FOOKE’s activities and results, eight identified innovations 
were recorded in the COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The FOOKE dissemination and communication activities during the first period of 
the project were directed at the clinical, scientific stakeholders in the COBIOPHAD 

D6.2 
D6.5 
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results, and Communication activities targeted towards the wider scientific 
audience. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
FOOKE, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
FOOKE, like each of the other partners, contributed details of their existing IP in the 
penicillin allergy diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Eight INNODECs disclosing technical processes relating to human sera and 
reagents therefor 
 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities.  
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016 and 
3rd 08-JUN-2017). 
Attendance to multi conferences with different partners to participate in the 
technical discussions and reach agreements to develop our work. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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6 HULAFE  
 
Table 37. HULAFE work and achievements 

WP Brief description of the work performed and main achievements Deliverable 

WP3 
 
 
 
 

Task 3.1. Sample selection for method development and validation (HULAFE and 
CHRUM) 
Recruitment of allergic patients to BLC 
Recruitment was approved by the Ethics authorities from both clinical partners.  
Recruitment of allergic patients to BLC (patients and controls) was carried out by 
both hospitals. In total, 94 patients and 120 controls are recruited. Specific 
sensitizations:  
 

SPECIFICITY N % 

Aminopenicillin 38 40.42 

Beta lactam ring 18 19.14 

Cefazoline 6 6.38 

Ceftriaxone 4 4.25 

Clavulanic acid 4 4.25 

Cefuroxime 3 3.19 

Ceftazidime 1 1.06 

Cefixime 1 1.06 

Under investigation 19 20.21 

 
Collection of serum samples: 
Samples are stored in a certified bio-bank (Research Institute La Fe).  
 
Task 3.2. Purification of IgEs from allergic patients. Development of standards 
(HULAFE and CHRUM) 
Specific immunoglobulin E isolation.  
Two strategies were implemented for IgE purification:  
*Ion exchange chromatography followed by an anti-IgE affinity chromatography.  
*Magnetic beads coupled to anti-IgE. 
 
Both techniques provided low efficiency.  
Pools containing IgE and IgG are stored for further use.  
Isolation of total IgE and total IgG from sera of patients and controls was 
demonstrated by protein gel electrophoresis. 
 
Identification of determinants to be used as standards 
The basophil activation test (BASOTEST) determines the percentage of basophilic 
granulocytes was carried out. 
The percentage of activated basophils has to be higher than 5%. A positive result is 
given when the response is double than of the negative control.  
BASOTEST was performed with fresh blood donated by selected patients: allergic to 
β-lactam ring or to the amino side-chain.  
Different levels (52-208-832 µg) of two types of determinants were tested: plain or 
open ring molecules, coupled or not to human serum albumin.   
Results were not conclusive, although more assays are necessary.   
 

Main achievements: 

 The selection of cases is in adequate progress 

D3.1 
D3.2 
D3.3 
D3.5 
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 IgE and IgG from selected cases are isolated and stored 

 Alternative methods for determinant selection are used 
 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
HULAFE, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX, 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
particular. HULAFE identified datasets relating to patient sensitization profiles to β-
lactam antibiotics, how to share the data generated by HULAFE during the project 
life and how to archive and preserve these data 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the HULAFE and the other partners were the identification of 
the innovations generated during this first period and new potential innovations 
that could emerge from HULAFE’s activities and results. One identified innovation 
was recorded in the COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The HULAFE dissemination and communication activities during the first period of 
the project were directed at the clinical, scientific stakeholders in the COBIOPHAD 
results, and Communication activities targeted towards the wider scientific 
audience. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
HULAFE, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
HULAFE, like each of the other partners, contributed details of their existing IP in 
the penicillin allergy diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Creation of patient datasets and dissemination to the other partners 
thereof 
 

D6.2 
D6.4 
D6.5 
D6.6 
D6.7 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016and 
3rd 08-JUN-2017). 
Attendance to multi conferences with different partners to participate in the 
technical discussions and reach agreements to develop our work. 

D7.1 
D7.2 
D7.3 
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Four face-to-face meetings were developed between UHLAFE and UPVLC for 
coordinating the work related to obtain specific IgEs standards. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
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7 OPTOEL  
 
Table 38. OPTOEL work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP 1 Task 1.1. Hardware and development and electronic design (OPTOEL and UPVLC) 
The optical reader was defined in correlation with the micro fluidic disc.  
As a direct consequence of the impossibility of usage of commercial optical driver 
units and to license the actual used technology, the ODD device had to be 
developed and adapted to be able to work with the proposed platform. The work 
performed is related to electromechanical and electronic boards design, simulation, 
and prototyping and testing. 

 
Main achievements: 

 Optical reader 

 Optical reader graphical user interface (GUI) 

 Integration of hardware and software 
 
Task 1.2. Software development: Control software/Firmware (OPTOEL) 
The control of the new optical unit (both for the positioning of the head and for the 
reading process) is done using the electronic board specifically designed for this 
purpose. The firmware in the board and the software for controlling each 
parameter of the OPU has been done under this task. 
 

Main achievements: 

 Optical reader firmware dedicated (firmware is just for hardware  

 GUI for debug the first prototype 

 GUI for optical reader control for first prototype: speed, direction, data 
acquisition, data and file management, etc. 
 

Task 1.3. Software development: Signal analysis / Processing software; 
Algorithms developed for data/image analysis. Integration of the hardware and 
software (DAS, B3D, OPTOEL and LUM) 
Simulation software has been developed for the preliminary evaluation of the 
reader, in order to have the opportunity to have synthetic images of a theoretic 
assay, in which could be simulated possible misfunction of the system such as errors 
in positioning (radial error, rotation speed error), the background signal or dynamic 
range in the reading of the spots. 
Also, some effort has been done to assure the compatibility between the data files 
provided by the reader and the processing algorithms to be developed by DAS, B3D 
and LUM, working in the integration of different parts of the complete system. 

 
Main achievements: 

 Integration of all partners work 

 Algorithm for data analysis 

 Processing software 
 

D1.1 

WP2 
 
 
 

Task 2.1. Disc specifications and requirements (DAS, OPTOEL, SINTEF, SONY and 
UPVLC) 
Due to the needed compatibility between the disc reader and the platform where 
the assay will be performed, we have participated in the definition of the disc 

D2.1 
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 specifications considering the characteristics and expected performances of the 
reader. This design must guarantee the proper functioning of both subsystems in 
the development of the automatic assay. 
 

Main achievements: 

 Define requirements of the optical disc structure 

 Final disc size and weight 
 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, 
STRATEC and LUM) 
Due to the needed compatibility between the disc reader and the platform where 
the assay will be performed, we have participated in the discussions to analyze the 
different versions of the microfluidic part of the disc (our interest centered in those 
aspects affecting the reader capabilities, such as the position and extension of the 
reading areas, the inclusion of reference marks, etc.). Our objective is to guarantee 
the proper functioning of both subsystems in the development of the automatic 
assay. Different versions of discs were used to evaluate the reader performances 
and its compatibility with the disc. 
 

Main achievements: 

 Disc design, mainly optical layer 

 Testing the reader for debugging 

 Testing the reader with disc 
 
Task 2.3. Design of integrated disc and prototyping of preliminary versions (DAS, 
OPTOEL, SINTEF, STRATEC, UPVLC and LUM) 
Due to the needed compatibility between the disc reader and the platform where 
the assay will be performed, several meetings for discussing about manufacturing 
characteristics of the disc prototype were held. From our side, parameters such as 
the dimensions of the detection area, the existence of reference reflective marks, 
the focusing ring, the position of the focusing plane and the weight of the disc, were 
addressed.  
 

Main achievements: 

 Integration of disc design and structure with optical reader  
 

WP4 Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC and 
UPVLC) 
Preliminary tests for the integration of the reading system and the platform 
prototyped, as contribution to the process of automatization of the assay. 

 
Main achievements: 

 Participation in the definition of the assay as an automatic process with 
the COBIOPHAD technology 

 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
OPTOEL, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
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particular. OPTOEL identified technical datasets that would arise from their 
activities, how to share the data generated by OPTOEL during the project life and 
how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the OPTOEL and the other partners were the identification of 
the innovations generated during this first period and new potential innovations 
that could emerge from OPTOEL’s activities and results. One main innovation – the 
optical disc reader – was recorded in the COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
OPTOEL concentrated on technical developments in the first period but took every 
opportunity to spread the word about the COBIOPHAD project. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
OPTOEL, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
OPTOEL, like each of the other partners, contributed details of their existing IP in 
the in-vitro diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Creation and testing of two prototype optical readers 
 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016and 
3rd 08-JUN-2017). 
Attendance to multi conferences with different partners to participate in the 
technical discussions and reach agreements to develop our work. 
Organization of the 2nd meeting in Bucharest (ROMANIA) 
Participation in the 1st technical meeting organized by SONY (now STRATEC) at their 
facilities (25&26-APR-2016) 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoringTechnical and 
cost reporting 

D7.1 
D7.2 
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8 SINTEF  
 
Table 39. SINTEF work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP1 
 
 
 
 

Task 1.1. Hardware development and electronic design (OPTOEL and UPVLC)  
SINTEF contributed to the discussions on compatibility of the readout system with 
envisioned fluidic design.  
Fluidic design was updated according to the reader specifications.  

D1.1 
 

WP2 Task 2.1. Disc specifications and requirements (DAS, OPTOEL, SINTEF, SONY and 
UPVLC) 
SINTEF prepared and communicated the deliverable 2.1 that concerns disc 
specifications and preliminary fluidic design concepts.  
 

Main achievements: 
 A set of (known up to M3) disc specifications and requirements, including 

e.g. final manufacturing material, were summarized and shared with the 
consortium 

 Design concepts and development phases were identified and agreed on 
 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, 
STRATEC and LUM) 
SINTEF prepared and coordinated the deliverables 2.2 and 2.3 that concern fluidic 
design and prototyping approaches of "detection zone" and "detection zone + pre-
concentration" prototypes. Within this task, SINTEF was actively involved in the 
fluidic design development, prototyping of fluidic discs, construction of the test 
stand, fluidic tests of prepared prototypes, polymers surface characterization.  
 

Main achievements: 
 SINTEF constructed the centrifugal stand and control software that is used 

for fluidic testing of disc prototypes 
 SINTEF developed the disc prototyping routine (based on micro-milling and 

chemical polishing) that allowed verification of fluidic design concepts and 
some assay integration activities early in the project. This process permits 
smallest feature of ca. μm wide, low surface roughness (down to 0.15 μm) 
and high transparency (96%, nearly as intact material)  

 SINTEF has done the first injection molding run for manufacturing of 
STAR100 design, using 3D printed mold inserts. This alternative process will 
allow faster turnaround times for larger number of discs of acceptable 
quality. For the project, this will mean faster testing of design concepts and 
larger number of prototypes in shorter time   

 The determinants stability under flow was examined by SINTEF and UPVLC 
and it was identified that its stability is not affected by flow 

 
Task 2.3. Design of integrated disc and prototyping of preliminary versions (DAS, 
OPTOEL, SINTEF, STRATEC, UPVLC and LUM) 
SINTEF prepared and coordinated the deliverables 2.2 and 2.3 that concern fluidic 
design and prototyping approaches of "detection zone" and "detection zone + pre-
concentration" prototypes. Within this task, SINTEF was involved in preparation of 
the design for transfer to injection molding, prototyping of discs and chips to 

D2.1 
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support the development of the manufacturing process and some process – assay 
related tests.  
 

Main achievements: 

 The integrated disc design that is in agreement with the requirements 
outlined by all partners was transferred to injection molding. The discs are 
expected in the beginning of August 2017 

 Pre-concentration via AuNP was selected as the main pre-concentration 
method to be integrated in the next generation of fluidic design 

 

WP4 Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC and 
UPVLC) 
SINTEF contributed to the discussions on compatibility of the assay and reagents 
with envisioned fluidic design and prototyping material of choice.  
 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
SINTEF, like each of the other partners, contributed to the Data Management Plan 
manual, completing the COBIOPHAD DMP Manual-Questionnaire prepared by EUX 
as a starting point to writing up the initial version of the DMP (Deliverable 6.2). In 
particular. SINTEF identified technical datasets that would arise from their activities 
how to share the data generated by SINTEF during the project life and how to 
archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of the SINTEF and the other partners were the identification of 
the innovations generated during this first period and new potential innovations 
that could emerge from SINTEF’s activities and results. Six identified innovations 
were recorded in the COBIOPHAD INNODEC database. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The SINTEF dissemination and communication activities were mainly focused on 
making more visible the COBIOPHAD project to staff and the wider Norwegian and 
European scientific and clinical communities. 
SINTEF has published one popular science article, one conference paper was 
accepted. Also, the information about the project is available on internal SINTEF 
network. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
SINTEF, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only through provision of INNODECs but 
through discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
SINTEF, like each of the other partners, contributed details of their existing IP in the 
in-vitro diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to all WP6 Deliverables due by M18 

 Two technical INNODECs relating to manufacture of microfluidic parts 

D6.2 
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 Significant project awareness raising, particularly in the NORDIC region 
 

WP7 Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016, 2nd 27-SEP-2016and 
3rd 08-JUN-2017). 
Organization of the 3rd meeting in Oslo (Norway) 
Participation in the 1st technical meeting organized by SONY (now STRATEC) at their 
facilities (25&26-APR-2016). 
Attendance to multi conferences with different partners to participate in the 
technical discussions and to agree requirements & performances of the different 
components and systems to be developed. 
SINTEF regularly participates in telcos for WP2, and prepares written summary 
reports to update other partners on our experimental activities. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. SINTEF regularly performs risk management internally and 
communicates any related requests of the coordinator. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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9 SONY  
 
Table 40. SONY work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP2 
 
 
 
 

Task 2.1. Disc specifications and requirements (DAS, OPTOEL, SINTEF, SONY and 
UPVLC) 
In Task 2.1 we discussed and developed the requirements for the development of 
the consumable.  
 

Main achievements: 

 We decided that the first prototype may contain only inlet chamber, 
incubation zone (without micro-pillars) and waste; and substantial part of 
the assay processing will be performed on disc. 

 
Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, 
STRATEC and LUM) 
In Task 2.2 different materials were analyzed in order to agree which one could be 
the most suitable for the project. The experience from SONY with COP materials 
and the appropriate properties of those materials were a start point for this task. 
Some first prototypes were prepared and Fluidics and Bonding were tested. 
 

Main achievements: 

 Material agreement. Pros and cons of different materials (Polycarbonate 
and COP) were listed and the first experiments were performed with blank 
discs without structures 

 Different parameters were checked (flatness, auto-fluorescence and 
surface wettability) 

 Regarding bonding of fluidic and optical discs, it was agreed that the first 
prototypes for testing the fluidic design will consist of a fluidic disc sealed 
with pressure‐sensitive adhesives (PSA) without bonding the optical disc. 
Gluing was rejected 
 

D2.1 
D2.2 
D2.3 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
SONY, before being replaced by STRATEC in the project, contributed to the Data 
Management Plan manual, completing the COBIOPHAD DMP Manual-
Questionnaire prepared by EUX, as a starting point to writing up the initial version 
of the DMP (Deliverable 6.2). In particular, SONY identified technical datasets that 
would arise from their activities, how to share the data generated by SONY during 
the project life and how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
SONY commenced contribution to this Task before being replaced by STRATEC in 
the project. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
SONY commenced contribution to this Deliverable before being replaced by 
STRATEC in the project. 
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Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
SONY commenced contribution to this Deliverable before being replaced by 
STRATEC in the project. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
SONY, like each of the other partners, contributed details of their existing IP in the 
in-vitro diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to two of the WP6 Deliverables due by M18 
 

WP7 Task 7.1. Setting up infrastructure for management service and support (UPVLC) 
Preparation documents for the amendment request because of the partial takeover 
of SONY: Update part B, part A 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities. 
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in the 1st coordination meeting (Kick off 02-FEB-2016) 
Participation in the 1st technical meeting organized by SONY (now STRATEC) at their 
facilities (25&26-APR-2016) 
Attendance to multi conferences with different partners to participate in the 
technical discussions and to agree requirements & performances of the different 
components and systems to be developed. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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10 DAS  
 
Table 41. DAS work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP1 Task 1.3: Software development: Signal analysis/Processing software; Algorithms 
development for data/image analysis. Integration of the hardware and software 
(DAS, B3D, LUM and OPTOEL)  
Software algorithm will be implemented on COBIOPHAD device with the aim of 
reduce or eliminate reading errors (focus, radial position and rotation speed type 
errors) accumulated on the resulting images.  

Software algorithm protocol follows sequential steps: 

 Read input data according to a binary file 

 Background identification 

 Grid identification 

 Image binarization 
 
Main achievements: 

 Software algorithm for data/image analysis development started 
 

D1.1 

WP2 
 
 
 
 

Task 2.1: Disc specifications and requirements (DAS, OPTOEL, SINTEF, SONY and 
UPVLC) (M1-M3) 
The aim of surface texturization task is to perform physical changes on COP surface 
that will allow the best performances for the immunoassay. 
DAS Photonics defined the possible structure pattern that will perform better on 
immunoassay. 

 
Main achievements: 

 Surface texturization task definition 
 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
DAS, before being replaced by LUM in the project, contributed to the Data 
Management Plan manual, completing the COBIOPHAD DMP Manual-
Questionnaire prepared by EUX, as a starting point to writing up the initial version 
of the DMP (Deliverable 6.2). In particular, DAS identified technical datasets that 
would arise from their activities, how to share the data generated by DAS during 
the project life and how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
DAS commenced contribution to this Deliverable before being replaced by LUM in 
the project. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
DAS commenced contribution to this Deliverable before being replaced by LUM in 
the project. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
DAS commenced contribution to this Deliverable before being replaced by LUM in 
the project. 
 

D6.2 
D6.5 
D6.6 
D6.7 
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Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
DAS, like each of the other partners, contributed details of their existing IP in the 
in-vitro diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
Main achievements: 

 Significant contribution to two of the WP6 Deliverables due by M18 
 

WP7 Task 7.1. Setting up infrastructure for management service and support (UPVLC) 
Preparation documents for the amendment request because of the partial takeover 
of DAS: Update part B, part A 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities  
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (Kick off 02-FEB-2016 and 2nd 27-SEP-2016) 
Attendance to multi conferences with different partners to participate in the 
technical discussions and to agree requirements & performances of the different 
components and systems to be developed. 
 
Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
 

D7.1 
D7.2 
D7.3 
D7.4 
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11 STRATEC  
 
Table 42. STRATEC work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP2 
 
 
 
 

Task 2.2. Microfluidic design and prototype testing (UPVLC, DAS, SINTEF, SONY, 
STRATEC and LUM) 
In Task 2.2 STRATEC continued the worked performed by SONY we discussed and 
developed the requirements for the development of the consumable.  
 

Main achievements: 

 Design agreement for the first prototype and set up for the fluidic design 
activities 

 To minimize the impact in other tasks, pre-concentration were evaluated 
 
Task 2.3. Design of integrated disc and prototyping of preliminary versions (DAS, 
OPTOEL, SINTEF, STRATEC, UPVLC and LUM) 
In Task 2.3 the fluidic design and the prototype with the detection zone have been 
validated. 
  

Main achievements: 

 Molding of a first batch of discs using a standard injection molding process.  

 Bonding of molded parts. Different settings are tested. The bonding 
process looks promising, but bonding parameters should be readjusted and 
also tested according to the reagents 

 The first samples combining optical markers and fluidics are under 
evaluation 

 Notches are used to improve alignment during coating of reflective layer 
and bonding processes 

 STRATEC has manufactured dummy flat disc with the reflective areas 
needed for positioning and focusing the laser beam for debugging the 
reader prototype instead of the first prototype chips 

 The first disc prototype manufactured using mass production techniques is 
not yet tested because the samples are not ready 
 

D2.1 
D2.2 
D2.3 

WP4 Task 4.1. Assay methodology development (LUM, OPTOEL, SINTEF, STRATEC and 
UPVLC) 
In Task 4.1 the reagents and COP material were pre-evaluated in channel chip and 
disc format, and also how those reagents are affected after bonding processes. 
 

Main achievements: 

 Different samples were spotted at STRATEC and UPVLC and Bonding tests 
were performed 

 Three bonding runs with approximately, 10 settings each were spotted (at 
UPVLC/STRATEC) and bonded (at STRATEC) to determine which bonding 
settings are at the same time good for the reagents and for the sealing 
quality of the disc 

 Reflective layered samples were prepared to check which thickness is the 
most appropriated for the prototype 
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WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
After replacing SONY in the project. STRATEC confirmed SONY’s contribution to the 
Data Management Plan manual as written up in the initial version of the DMP 
(Deliverable 6.2). In particular, STRATEC identified technical datasets that would 
arise from their activities, how to share the data generated by STRATEC during the 
project life and how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of STRATEC and the other partners were the identification of the 
innovations generated during this first period and new potential innovations that 
could emerge from STRATEC’s activities and results. Due to an unfortunate 
combination of the changeover from SONY to STRATEC and paternity leave of the 
responsible. STRATEC have not yet been able to confirm details of the INNODECs 
that have arisen/are likely to arise from their activities in the project. 
 
Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
The STRATEC dissemination and communication activities during the first period of 
the project have not yet been declared for the reasons given above. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
STRATEC, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not yet by provision of INNODECs but through 
discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
STRATEC (qua SONY), like each of the other partners, contributed details of their 
existing IP in the in-vitro diagnostic arena to the Report on the 1st Iteration NPA 
(D6.5). 

 
Main achievements: 

 Significant contribution to most of the WP6 Deliverables due by M18 

 Technical designs and prototypes of discs for the IVD 
 

D6.2 
D6.5 
D6.6 
D6.7 

WP7 Task 7.1. Setting up infrastructure for management service and support (UPVLC) 
Preparation documents for the amendment request because of the partial takeover 
of SONY: Update part B and part A 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities  
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in coordination meetings (2nd 27-SEP-2016 and 3rd 08-JUN-2017) 
Attendance to multi conferences with different partners to participate in the 
technical discussions and to agree requirements & performances of the different 
components and systems to be developed. 
 

D7.1 
D7.2 
D7.3 
D7.4 
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Task 7.4. Risk management (ALL PARTNERS) 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  

 
Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 
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12 LUM 
 
Table 43. LUM work and achievements. 

WP Brief description of the work performed and main achievements Deliverable 

WP1 Task 1.3. Software development: Signal analysis/Processing software; Algorithms 
development for data/image analysis. Integration of the hardware and software 
(DAS, B3D, LUM and OPTOEL) 
Software algorithm will be implemented on COBIOPHAD device with the aim of 
reduce or eliminate reading errors (focus, radial position and rotation speed type 
errors) accumulated on the resulting images.  
Following with the task started by DAS Photonics, software algorithm protocol 
follows sequential steps: 

 Region filtering 

 Ellipse approach 

 Spots processing 

 Building of restored image 
 
Main achievements: 

 Development of a software algorithm for data/image analysis 

 Software algorithm tested on simulated images and real images coming 
form an immunoassay but not from COBIOPHAD device 

 

D1.1 

WP2 
 
 
 
 

In Task 2.3: Design of integrated disc and prototyping of preliminary versions 
(DAS, OPTOEL, SINTEF, STRATEC, UPVLC and LUM) 
The aim of surface texturization task is to perform physical changes on COP surface 
that will allow the best performances for the immunoassay. 
LUMENSIA started the implementation of structure patterns on COP material by 
means of e-Beam technology. 
 

Main achievements: 

 Surface texturization has been applied on COP polymer 

 Physical changes have been induced on COP surface 
 

 

WP6 Task 6.1. Identification and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 
 
After replacing DAS in the project, LUM confirmed DAS’s contribution to the Data 
Management Plan manual as written up in the initial version of the DMP 
(Deliverable 6.2). In particular, LUM identified technical datasets that would arise 
from their activities, how to share the data generated by LUM during the project 
life and how to archive and preserve these data. 
 
Task 6.2. Creation of draft and final PEDR of the project results (ALL PARTNERS) 
The main activities of LUM and the other partners were the identification of the 
innovations generated during this first period and new potential innovations that 
could emerge from STRATEC’s activities and results. LUM recorded 2 innovations 
for the INNODEC database relating to algorithms for data/image processing and 
surface texturization of the discs for the IVD. 
 
 

D6.2 
D6.5 
D6.6 
D6.7 
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Task 6.3. Dissemination of the COBIOPHAD project results (ALL PARTNERS) 
LUM concentrated on technical developments in the first period but took every 
opportunity to spread the word about the COBIOPHAD project. 
 
Task 6.4. Exploitation of the COBIOPHAD project results (ALL PARTNERS) 
 
LUM, like each of the other partners, contributed to the generation of first and 
second draft PEDRs (D6.6 and D6.7), not only by provision of INNODECs but through 
discussions at the Second and Third Project Meetings. 
 
Task 6.5. Network Patent Analysis for COBIOPHAD exploitation (EUX) 
LUM (qua DAS), like each of the other partners, contributed details of their existing 
IP in the in-vitro diagnostic arena to the Report on the 1st Iteration NPA (D6.5). 

 
        Main achievements: 

 Significant contribution to most of the WP6 Deliverables due by M18 

 Algorithms and processes for optimizing disc interrogation by laser light 
 

WP7 Task 7.1. Setting up infrastructure for management service and support (UPVLC) 
Preparation documents for the amendment request because of the partial takeover 
of SONY: Update part B and part A 
 
Task 7.2. Project progress and cost reporting (ALL PARTNERS) 
Monthly reporting of technical and management activities  
Participation in the preparation of Deliverable 7.4 Brief Interim Status report. 
Months 9-10: provisional cost statement prepared by request of the PC and sent to 
the PC, concerning expenses from M1 to M9. 
 
Task 7.3. Monitoring and quality control (ALL PARTNERS) 
Participation in the 3rd coordination meeting (08-JUN-2017). 
Attendance to multi conferences with different partners to participate in the 
technical discussions and to agree requirements & performances of the different 
components and systems to be developed. 
Participation in the revision of the initial risks identified at the proposal stage, 
contribution to D7.3. 
Update of the list of risks to be included in D7.4.  
 
       Main achievements: 

 Unforeseen risks identification, assessment and monitoring 

 Technical and cost reporting 

D7.1 
D7.2 
D7.3 
D7.4 
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6.4. Comparison of the actually incurred costs with the planned costs  
 
High level management comparison of the actually incurred costs with the planned costs for the current period as well as for the full project duration. 
 
1 UPVLC / 1st Period 
Table 44. UPVLC cost 1st period. 
 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  76480.76 67591.88 78170.99 77599.76 74103.70 69056.46 35237.65 51242.57 0.00 0.00 5968.71 7574.60 41792.09 48794.25 311753.90 321859.52 

Subcontracting 0.00 8727.27 0.00 9250.00 536.29 1250.00 0.00 2981.82 0.00 0.00 0.00 0.00 0.00 0.00 536.29 22209.09 

Other Costs 0.00 5687.50 3794.84 7365.00 8612.80 24375.00 179.96 12150.00 0.00 0.00 3235.80 2500.00 7618.45 7000.00 23441.84 59077.50 

Equipment 38.42 3299.48 38.42 3299.48 38.42 3299.48 12.81 1099.83 0.00 0.00 38.42 3299.48 38.42 3299.48 204.91 17597.22 

Indirect Costs 19129.79 19144.71 20501.06 22066.06 20688.73 24182.73 8857.60 16123.10 0.00 0.00 2310.73 3343.52 12362.24 14773.43 83850.16 99633.56 

 
 
2 B3D / 1st Period 
Table 45. B3D cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  72871.00 72000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 3036.00 3000.00 3036.00 6000.00 78943.00 81000.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1747.00 2100.00 1747.00 2100.00 

Equipment 5036.00 4687.50 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5036.00 4687.50 

Indirect Costs 19476.75 19171.88 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 759.00 750.00 1195.75 2025.00 21431.50 21946.88 
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3 CHRUM / 1st Period 
Table 46. CHRUM cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 124765.84 110444.40 0.00 5842.00 0.00 0.00 2824.77 7472.60 5856.38 5285.00 133446.99 129044.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 622.96 1500.00 0.00 588.23 0.00 0.00 413.50 1775.00 7264.39 5750.00 8300.85 9613.23 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect Costs 0.00 0.00 0.00 0.00 31347.20 27986.00 0.00 1607.55 0.00 0.00 809.57 2311.90 3280.19 2758.75 35436.96 34664.20 

 
 
4 EUX / 1st Period 
Table 47. EUX cost 1st period. 

Cost WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 74025.00 52875.00 12690.00 8225.00 86715.00 61100.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7500.00 7500.00 0.00 0.00 7500.00 7500.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 230.00 500.00 1992.00 2000.00 2222.00 2500.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18564.00 13344.00 3670.00 2556.00 22234.00 15900.00 

 
 
5 FOOKE / 1st Period 
Table 48. FOOKE cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 37601.62 56402.44 0.00 0.00 0.00 0.00 5013.55 31334.69 1002.71 2506.78 43617.89 90243.91 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 6870.18 15000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4250.00 6870.18 19250.00 

Equipment 0.00 0.00 0.00 0.00 0.00 15000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 15000.00 

Indirect cost 0.00 0.00 0.00 0.00 11117.95 21600.63 0.00 0.00 0.00 0.00 1253.39 7833.67 250.68 1689.20 12622.03 31123.48 
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6 HULAFE 1st Period 
Table 49. HULAFE cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 78374.02 75200.00 0.00 0.00 0.00 0.00 1738.25 1800.00 1738.25 1800.00 81850.52 78800.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 14851.93 25000.00 0.00 0.00 0.00 0.00 0.00 1000.00 0.00 1000.00 14851.93 27000.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 0.00 0.00 23306.49 25050.00 0.00 0.00 0.00 0.00 434.56 700.00 434.56 700.00 24175.61 26450.00 

 
 
7 OPTOEL / 1st Period 
Table 50. OPTOEL cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  48530.28 45000.00 4000.00 4000.00 0.00 0.00 5000.00 5000.00 0.00 0.00 4000.00 4000.00 1000.00 1000.00 62530.28 59000.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 20,097.20 19000.00 0.00 0.00 0.00 0.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00 20097.2 19000.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0 0 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 17156.87 16000.00 1000.00 1000.00 0.00 0.00 1250.00 1250.00 0.00 0.00 1000.00 1000.00 250.00 250.00 20656.87 19500.00 

 
 
8 SINTEF / 1st Period 
Table 51. SINTEF cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 207899.00 192168.00 0.00 0.00 2818.00 16014.00 0.00 0.00 3094.00 10676.00 7426.00 8007.00 221237.00 226865.00 

Subcontracting 0.00 0.00 14713.00 20000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14713.00 20000.00 

Other Costs 0.00 0.00 25424.00 25000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25424.00 25000.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 58331.00 59292.00 0.00 0.00 704.00 4004.00 0.00 0.00 774.00 2669.00 1857.00 2001.00 61665.00 67966.00 
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9 SONY / 1st Period 
Table 52. SONY cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 29669.81 29669.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1780.19 1780.19 31450.00 31450.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 928.24 928.24 928.24 928.24 

Equipment 0.00 0.00 4619.76 4619.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4619.76 4619.76 

Indirect cost 0.00 0.00 8572.39 8572.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 677.11 677.11 9249.50 9249.50 

 
 
10 DAS / 1st Period 
Table 53. DAS cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  12525.34 12525.34 30894.00 30894.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43419.34 43419.34 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 439.00 439.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 546.54 546.54 985.54 985.54 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 3131.34 3131.34 7833.25 7833.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 136.64 136.64 11101.23 11101.23 

 
 
11 STRATEC / 1st Period 
Table 54. STRATEC cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 61077.39   61706.67   0.00 0.00 2840.81   6170.67 0.00 0.00 0.00 0.00 6817.94 3085.33 70736.14 77133.33 

Subcontracting 0.00 0.00 20623.66   16666.67   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20623.66 16666.67 

Other Costs 0.00 0.00 1800.00   8483.33   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1883.76 5266.67 3683.76 13750.00 

Equipment 0.00 0.00 21366.56   20773.00   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21366.56 20773.00 

Indirect cost 0.00 0.00 21531.93   22740.75   0.00 0.00 710.20   1542.67   0.00 0.00 0.00 0.00 2175.43 2088.00 23946.62 27914.08 
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12 LUM / 1st Period 
Table 55. LUM cost 1st period. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  8018.97 8018.97 13151.82 13151.82 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6211.80 6211.80 27382.59 27382.59 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 6145.78 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 881.68 900.00 881.68 7045.78 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 2004.74 2004.74 3287.96 4824.40 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1773.37 1777.95 7066.07 8607.09 

 
 
1 UPVLC / Full project duration 
Table 56. UPVLC cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal 76480.76 90122.50 78170.99 129332.94 74103.70 92075.28 35237.65 153727.70 0.00 44483.40 5968.71 15149.20 41792.09 97588.50 311753.90 622479.52 

Subcontracting 0.00 12000.00 0.00 18500.00 536.29 2500.00 0.00 4600.00 0.00 0.00 0.00 0.00 0.00 0.00 536.29 37600.00 

Other Costs 0.00 9100.00 3794.84 14250.00 8612.80 39000.00 179.96 36450.00 0.00 5300.00 3235.80 5950.00 7618.45 16500.00 23441.84 126550.00 

Equipment 38.42 5124.38 38.42 6949.27 38.42 5124.38 12.81 4749.62 0.00 2737.35 38.42 8774.17 38.42 8774.17 204.91 42233.33 

Indirect cost 19129.79 26086.72 20501.06 37633.05 20688.73 34049.91 8857.60 48731.83 0.00 13130.19 2310.73 7468.34 12362.24 30715.67 83850.16 197815.71 

 
 

2 B3D / Full project duration 
Table 57. B3D cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  72871.00 96000.00 0.00 0.00 0.00 0.00 0.00 48000.00 0.00 48000.00 3036.00 18000.00 3036.00 12000.00 78943.00 222000.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5550.00 1747.00 4900.00 1747.00 10450.00 

Equipment 5036.00 9375.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 5036.00 9375 

Indirect cost 19476.75 26343.75 0.00 0.00 0.00 0.00 0.00 12000 0.00 0.00 0.00 0.00 0.00 4225 21431.50 60456.25 
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3 CHRUM / Full project duration 
Table 58. CHRUM cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 124765.84 147259.20 0.00 19863.00 0.00 61358.00 2824.77 14945.20 5856.38 10570.20 133446.99 253995.60 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 622.96 2000.00 0.00 2000.00 0.00 88500.00 413.50 3550.00 7264.39 11500.00 8300.85 107550.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 0.00 0.00 31347.20 37314.80 0.00 5465.75 0.00 37464.50 809.57 4623.80 3280.19 5517.55 35436.96 90386.40 

 
 

4 EUX / Full project duration 
Table 59. EUX cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 74025.00 111625.00 12690.00 17625.00 86715.00 12925.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 7500.00 40630.00 0.00 0.00 7500.00 40630.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 230.00 5000.00 1992.00 8250.00 2222.00 13250.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 18564.00 29156.00 3670.00 6469.00 22234.00 35625.00 

 
 

5 FOOKE / Full project duration 
Table 60. FOOKE cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 37601.62 73350.00 0.00 24450.00 0.00 93000.00 5013.55 71375.00 1002.71 6050.00 43617.88 268225.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 6870.18 15000.00 0.00 12500.00 0.00 27500.00 0.00 13250.00 0.00 8500.00 6870.18 76750.00 

Equipment 0.00 0.00 0.00 0.00 0.00 15000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.000 0.00 15000.00 

Indirect cost 0.00 0.00 0.00 0.00 11117.95 25837.50 0.00 9237.50 0.00 30125.00 1253.39 21156.25 250.68 3637.50 12622.03 89993.75 
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6 HULAFE / Full project duration 
Table 61. HULAFE cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 0.00 0.00 78374.02 120000.00 0.00 10500.00 0.00 44800.00 1738.25 7000.00 1738.25 3500.00 81850.52 185800.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 14851.93 56550.00 0.00 0.00 0.00 27950.00 0.00 9950.00 0.00 11500.00 14851.93 105950.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 0.00 0.00 23306.49 44137.50 0.00 2625.00 0.00 18187.50 434.56 4237.50 434.56 3750.00 24175.61 72937.50 

 
 

7 OPTOEL / Full project duration 
Table 62. OPTOEL cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  48530.00 90825.00 4000.00 8000 0.00 0.00 5000.00 24000.00 0 12000.00 4000.00 8000.00 1000.00 2000.00 62530.00 144825.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 20097.20 37233.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20097.20 37233.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 17156.80 32014.50 1000.00 2000.00 0.00 0.00 1250.00 6000.00 0.00 3000.00 1000.00 2000.00 250.00 500.00 20656.80 45514.50 

 
 

8 SINTEF / Full project duration 
Table 63.SINTEF cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 207899.00 309614.00 0.00 0.00 2818.00 42705.00 0.00 0.00 3094.00 21352.00 7426.00 16014.00 221237.00 389686.00 

Subcontracting 0.00 0.00 14713.00 45000.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 14713.00 45000.00 

Other Costs 0.00 0.00 25424.00 35450.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 25424.00 35450.00 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 0.00 0.00 58331.00 86266.00 0.00 0.00 704.00 10676.00 0.00 0.00 774.00 5338.00 1857.00 4004.00 61665.00 106284.00 
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9 SONY / Full project duration 
Table 64. SONY cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 29669.81 29669.81 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1780.19 1780.19 31450.00 31450.00 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 928.24 928.24 928.24 928.24 

Equipment 0.00 0.00 4619.76 4619.76 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 4619.76 4619.76 

Indirect cost 0.00 0.00 8572.39 8572.39 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 677.11 677.11 9249.50 9249.50 

 
 

10 DAS / Full project duration 
Table 65. DAS cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  12525.34 12525.34 30894.00 30894.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 43419.34 43419.34 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 439.00 439.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 546.54 546.54 985.54 985.54 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 3131.34 3131.34 7833.25 7833.25 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 136.64 136.64 11101.23 11101.23 

 
 

11 STRATEC / Full project duration 
Table 66. STRATEC cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct Personal  0.00 0.00 61077.39   141776.81   0.00 0.00 2840.81   20253.83   0.00 45571.12   0.00 15190.37   6817.94 8607.88   70736.14 231400.00   

Subcontracting 0.00 0.00 20623.66   50000.00   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 20623.66 50000.00   

Other Costs 0.00 0.00 1800.00   25450.00   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1883.76 15800.00   3683.76 41250.00   

Equipment 0.00 0.00 21366.56   62319.00   0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 21366.56 62319.00   

Indirect cost 0.00 0.00 21531.93   57386.45   0.00 0.00 710.20   5063.46   0.00 11392.78   0.00 3797.59   2175.43 6101.97   23946.62 83742.25   
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12 LUM / Full project duration 
Table 67. LUM cost full project duration. 

 WP1 WP2 WP3 WP4 WP5 WP6 WP7 TOTAL 

Cost 
Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Actual 
total 

Planned 
total 

Direct 
Personal  

8018.97 32845.40 13151.82 26622.21 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 6211.80 7363.05 27382.59 66830.66 

Subcontracting 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Other Costs 0.00 0.00 0.00 15364.46 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 881.68 5500.00 881.68 20864.46 

Equipment 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 

Indirect cost 2004.74 8211.35 3287.96 10496.67 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 1773.37 3215.76 7066.07 21923.78 
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6.5. UPDATED GANTT CHART 
Table 68. Timing of the work packages and their components: Gantt chart (time division: 3 months). 

 

 Q1 Q2 Q3 Q4 Q5 Q6 Q7 Q8 Q9 Q10 Q11 Q12 

D
EV

IC
E 

WP-1: Hardware and software development LEADER: OPTOEL             

T1.1 Hardware development and electronic design (OPTOEL, DAS, UPVLC, LUM)             

T1.2 Software development: Control software/Firmware: (OPTOEL)             

T1.3 Software development: Signal analysis/Processing; Algorithms for 
data/image analysis. Integration of HW&SW (OPTOEL, B3D, DAS, LUM) 

            

T1.4 Telemedicine features, DICOM, user interface, protocols for cloud 
computing and clinical analysis software (B3D) 

            

D
IS

C
 

WP-2: Platform development LEADER: SONY/STRATEC[*]             

T2.1 Disc specifications and requirements (SONY, SINTEF, UPVLC, DAS)             

T2.2 Microfluidic design and prototype testing (SINTEF, UPVLC, SONY/STRATEC, 
DAS, OPTOEL, LUM) 

            

T2.3 Design of integrated disc and prototyping of preliminary versions (STRATEC, 
SINTEF, UPVLC, DAS, OPTOEL, LUM) 

            

T2.4 Fabrication and characterization of integrated discs (STRATEC)             

B
IO

M
A

TE
R

IA
LS

 

WP-3: Sample selection, synthesis of determinants and screening of 
immunoreagents LEADER: HULAFE 

            

T3.1 Sample selection for method development and validation(CHRUM, HULAFE)             

T3.2 Purification of IgE from allergic patients. Developing standards (HULAFE)             

T3.3 Synthesis and selection of the haptenized determinants (UPVLC, FOOKE).             

T3.4 Immunoreagents development (FOOKE)             

T3.5 Screening of reagents (FOOKE and UPVLC)             

IN
TE

G
R

A

TI
O

N
 WP-4: Assay development and integration LEADER: UPVLC             

T4.1 Assay methodology development (UPVLC, SINTEF, STRATEC, OPTOEL, LUM)             

T4.2 Integration and functional testing of device prototypes (ALL PARTNERS)             

V
A

LI
D

A
TI

O

N
 

WP-5: Assay validation and Pre-industrial validation LEADER: FOOKE             

T5.1 Evaluation of results (LUM, CHRUM, HULAFE, FOOKE, UPVLC, B3D)             

T5.2 Analysis of the compliance with the defined requirements (LUM, FOOKE, 
OPTOEL, STRATEC, B3D) 

            

EX
P

LO
IT

A
TI

O
N

 

WP-6: Dissemination and exploitation LEADER: EUX             

T6.1 Identification, and assessment of all project results (FGIP) and their 
protection as required (ALL PARTNERS) 

            

T6.2 Creation of draft and final Plans for Dissemination and Exploitation [PDE] of 
the project results (ALL PARTNERS) 

            

T6.3 Dissemination of the COBIOPHAD project results (ALL PARTNERS)             

T6.4 Exploitation of the COBIOPHAD project results (ALL PARTNERS)             

T6.5 Network Patent Analysis [NPA] Task for COBIOPHAD Exploitation (EUX)             

T6.6 Creation of a Business Plan for commercial exploitation of the developed 
COBIOPHAD system (ALL PARTNERS) 

            

C
O

O
R

D
IN

A
TI

O
N

 

WP-7: Project management.LEADER: UPVLC             

T7.1 Setting up Infrastructure for Management Service/Support (UPVLC )             

T7.2 Project Progress and Cost Reporting (ALL PARTNERS)             

T7.3 Monitoring and Quality Control (ALL PARTNERS)             

T7.4 Risk Management (ALL PARTNERS)             
              

 

MILESTONES 

     M1  M2  M6  M10 
        M3  M9  M11 
        M4     
        M7     
      M5  M8     

[*] SONY participates in the period [M1, M6], STRATEC is the substitute of SONY in the period [M7, M36] [**] DAS participates in the period [M1, M12], LUM is the 

substitute of DAS in the period [M13, M36]     
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Table 69. Updated list of major deliverables chronologically ordered. 

No. Deliverable name 
WP  
No. 

Lead 
participant 

Type a 
Dissem. 
Level b 

Deliv. 
Month 

Due 
Date 

D1.1 
First reader prototype finished. Includes full control of 
positioning, speed and direction of rotation. Includes 
SW & FW. Readings: with standard sensor 

1 OPTOEL DEM/R CO 12 20 

D1.2 
Second reader prototype completed, includes SW & 
FW. DICOM. Final sensing strategy implemented 
(transmission, reflection and luminescence 

1 OPTOEL DEM/R CO 24 27 

D1.3 
Cloud UI & clinical analysis software. Includes 
management and interaction with local hospital/clinic 
information system via HL7 protocol 

1 B3D OTHER/R CO 24 30 

D2.1 
Prototype disc specifications and microfluidic design 
concept 

2 SINTEF R CO 3 3 

D2.2 
Prototypes of the detection zone (detection zone 
supports multiplex detection of up to 10 BLCs per 
sample), performance of prototypes 

2 SINTEF DEM/R CO 9 9 

D2.3 
Prototypes of the combined pre-concentration and 
detection system, performance of prototypes 

2 SINTEF DEM/R CO 15 15 

D2.4 
Prototypes of the combined sample preparation, pre-
concentration and detection system, performance of 
prototypes 

2 SINTEF DEM/R CO 21 24 

D2.5 Advanced disc prototypes 2 STRATEC DEM/R CO 24 27 

D2.6 
Report on the manufacturing of the discs, prototypes 
of the QC system and performances of QC System 

2 STRATEC R CO 30 30 

D3.1 Ethics approvals for the research with humans 3 HULAFE R CO 1 4 

D3.2 
Ethics approvals for the research with human 
cells/tissues 

3 HULAFE R CO 1 4 

D3.3 
Confirmation by the competent Institutional Data 
Protection Officer or authorization or notification by 
the Data Protection Authority 

3 HULAFE R CO 1 3 

D34 IgE standards for the BLC determinants 3 HULAFE DEM/R CO 9 24 

D3.5 Samples identified for method development 3 HULAFE DEM/R CO 12 12 

D3.6 
Monoclonal antibody anti-IgE, receptors and all other 
reagents 

3 HULAFE DEM/R CO 21 24 

D3.7 
Revised haptenized determinants and 
immunoreagents 

3 FOOKE DEM/R CO 24 27 

D3.8 Samples selected for system validation 3 FOOKE DEM/R CO 24 30 

D4.1 Pre-evaluation of the reader, discs, and reagents 3 UPVLC R CO 18 22 

D4.2 Performance evaluation of the non-integrated assay 4 UPVLC R CO 24 27 

D4.3 Report on integration and assays testing 4 UPVLC R CO 30 30 

D5.1 
New diagnostic device (COBIOPHAD) characteristics 
and performances 

5 FOOKE R PU 36 36 

D5.2 
Work-up of new international recommendations for 
the patient allergy medical care, based on the 
information provided by COBIOPHAD in vitro test 

5 CHRUM R PU 36 36 

D5.3 
Technical dossier including the analysis of the 
compliance with the defined requirements 

5 FOOKE R PU 36 36 

D6.1 Project presentation 6 EUX DEC PU 1 2 
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No. Deliverable name 
WP  
No. 

Lead 
participant 

Type a 
Dissem. 
Level b 

Deliv. 
Month 

Due 
Date 

D6.2 Data management plan (DMP) 6 EUX R CO 6 7 

D6.3 First Communication kit about the project 6 EUX DEC PU 2 2 

D6.4 Web site 6 EUX DEC PU/CO 3 3 

D6.5 Report on the 1st iteration NPA 6 EUX R CO 6 6 

D6.6 First draft PEDR 6 EUX R CO 9 9 

D6.7 Revised PEDR 6 EUX R CO 18 18 

D6.8 Second Communication kit about the project 6 EUX DEC PU 18 18 

D6.9 Short film and magazine 6 EUX DEC PU 33 33 

D6.10 Report on the 2nd iteration NPA 6 EUX R CO 33 33 

D6.11 Final PEDR 6 EUX R CO 36 36 

D6.12 Final Communication kit about the project 6 EUX DEC PU 36 36 

D6.13 Business Plan 6 EUX R CO 36 36 

D7.1 Infrastructure for Management Service and Support 7 UPVLC R CO 3 3 

D7.2 Quality Plan 7 UPVLC R CO 3 3 

D7.3 Risk Management Plan 7 UPVLC R CO 3 3 

D7.4 Brief Interim Status Report 7 UPVLC R CO 9 9 

D7.5 Progress and Cost Reporting 7 UPVLC R CO 18 20 

D7.6 Progress and Cost Reporting for the first period 7 UPVLC R CO 36 38 

D7.7 Final Report 7 UPVLC R CO 36 38 

a R: Document, report (excluding the periodic and final reports)/DEM: Demonstrator, pilot, prototype, plan designs DEC: Websites, 
patents filing, press & media actions, videos, etc./OTHER: Software, technical diagram, etc.  

b PU: Public, fully open, e.g. web CO: Confidential, restricted under conditions set out in Model Grant Agreement CI: Classified, 
information as referred to in Commission Decision 2001/844/EC. 
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Table 70. Updated list of Milestones. 

No. Milestone name WPs M M Means of verification 

M1 
1st Functional modified ODD 1, 2 12 18 Robust, portable, with spinning disc, lasers and 

detectors control and with the capability to hold 
magnetic beads. Manufacturing cost of 300€ 

M2 
Decision on the pre-
concentration and sample 
preparation method  

2,4 18 24 IgE pre-concentration efficiency. 
Quality of extracted plasma 

M3 
Decision on the detection 
method 

1, 2, 4 18 24 In the selected method the signal to noise ratio good 
enough for detection. 

M4 
Decision on determinants and 
other reagents  

3, 4 18 24 Level of recognition for drug allergy IgEs. 

M5 
Selection of materials and 
methods of disc manufacturing. 

2 18 18 Material(s) selected and optical, mechanical and 
chemical performances verification. Strategies for 
manufacturing are defined. 

M6 

Experimental set-up of the 
integrated HW+SW achieving 
automated functionality 

1 24 30 Correct data processing of discs. Output files of the 
prototype according to DICOM standards. 
Clinical analysis software developed, capability to 
interact with local hospital/clinic information system. 

M7 
Assay methodology 
development 

4 24 24 Analytical needs reached for non-integrated assay.  

M8 
Strategies for the 
immobilization of determinants 

3 24 24 Validation on disc substrate material. 

M9 
Complete set of discs 
manufactured 

2 30 30 All discs needed for the validation stage are 
manufactured. Final versions OD materials, discs and 
reader are completed. 

M10 

Prototype of multi-BLC specific 
IgE diagnostic system  

4, 5 36 36 Up and running. 
Required analytical performances reached. 
Completed technical dossier. 
Checking list of accomplishment of Directive 98/79/EC 
requirements. 
Tests needed for QC is defined and running. 

M11 
Business Plan completed 6 36 36 Delivery of the completed Business Plan for 

incorporation in the Final Project Report. 

 
 
 
 
  


