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EXECUTIVE SUMMARY

HEARTEN project addresses the management of Heart Failure (HF) patients, aiming to improve their
adherence according to the provided suggestions and recommendations from the healthcare
professionals and the other involved ecosystem actors. In this scope the main objectives regarding the
patients are: healthier living, being empowered and reduction of re-hospitalizations. The
dissemination activities are identified by all members as the cornerstone of communicating the final
platform solution and a specific strategy is followed during the project’s period. This strategy employs
all relevant dissemination and communication tools to effectively approach the professional and the
general public. The HEARTEN Consortium recognises the importance of the dissemination activities; as
a result all project partners are engaged in the dissemination which will be taking place throughout
the project life-cycle. Expert teams - coming from multidisciplinary scientific fields - are participating in
the project aiming to create the most appropriate and targeted pictures that represent in short the
project vision and the usability. In the corresponding period, the consortium participated in a variety
of health and scientific events, grouped in teams of expertise and the results are presented in this
deliverable. A large amount of dissemination material was created through various forms for
increasing the impact in all target audiences. More specific, HF patients were reached through
healthcare experts and many organizations were contacted and informed for the HEARTEN project.
Participations and presentations in International conferences were used at first level of the
dissemination activities; related material was also distributed.

The dissemination activities performed this year were related to: (i) the development of a patient-
centered collaborative HF environment, (ii) the innovations in the field of biomarkers utilized inside
the breath/saliva biosensors and, (iii) the overall technological solution adopted within the framework
of the project. Several communication channels are utilized focusing on the wide audience and on
specific groups of stakeholders. According to the expertise of each organization, the dissemination
activities of this period are suggesting a great achievement towards the project’s objectives.

The deliverable is composed of different chapters and sub-sections.

Chapter 1 presents the overview of the dissemination activities and includes the dissemination
strategy that is followed, the means for enabling the communication of the project results to the wide
audience, as well as a summary of the planned dissemination activities for M13-M24.

Chapter 2 presents the dissemination activities for M13-M24 conducted by each partner accompanied
with a description of the activity and other useful information, such as the objective and the target
audience.

Chapter 3 presents the planned dissemination activities for the following months per partner.
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1. Introduction

1.1 Overview of the Dissemination strategy

Task 2.2 “Dissemination Planning and Activities” is dedicated to the dissemination planning and
activities by including all actions from project design to the final results. Specifically, all technical,
scientific and clinical partners of the project are involved in the dissemination activities, throughout
the project life-cycle. The objectives of the dissemination strategy is to reach the worldwide Heart
Failure (HF) community by including all stakeholders and furthermore to increase the impact of
results’ commercial exploitation.

1.2 Dissemination strategy

Regarding the different phases of the project’s design and development, the dissemination activities
were accommodated in different levels of procedures, priorities and pathways. This strategy was
necessitated by the fact that technical, scientific and clinical activities were performed during the
parallel implementation of HEARTEN project’s tasks. By this way, specific communications channels
and the target audience were reached during the project’s workplan and appropriate decisions were
taken into account for satisfying future actions and the definition of an efficient exploitation strategy.

1.3 Target audience
During the requirements analysis of the HEARTEN project, as delivered in the “D 2.9 - Dissemination
plan and activities 1%, a large community of target audience was identified. More specific the related
stakeholders were grouped as:

e Potential customers of the HEARTEN platform in the partners’ countries.

e  HF-patients worldwide.

e HF healthcare community.

e  The industry of sensors that record vital-signs on wearable and portable devices.

e The scientific community of biosensors research.

e  Public and private HF-patients’ organizations.

e  Experts in the field of knowledge extraction by applying intelligent methods in cloud-hosted

data.

1.3.1 What is the target audience’s availability in terms of time?
An amount of press releases and leaflets were created and distributed in a short and concise format
aiming to directly spot the key aspects of the HEARTEN project, without the need of detailed
descriptions that requires time spent by the target audience. Expert teams from the different scientific
fields participating in the project created the most appropriate and targeted pictures that represent in
short the project vision and objectives.
To gain time in the most efficient way, the consortium decided from the beginning of the project to
participate in a variety of health and scientific events, grouped in teams of expertise by targeting on
presentations and discussions regarding their specific activities inside project’s tasks. This strategy
helped each individual team of the project to earn time by speeding up its plan towards objectives and
taking the required feedback for effective dissemination material production. To establish the most
efficient communication channels between the experts and the users (HF patients and other
ecosystem actors), the pilot sides of the consortium were fully employed in a two-fold way: the
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healthcare experts were involved as the target audience to create a communication channel with their
patients. A long time that has been initially foreseen for the enrollment of the shortest communication
strategy, as part of the dissemination material, was finally gathered in the minimum time by expert
teams. Finally, teams of partners - according to their related expertise and effort in the project - are
also participating in specific events (conferences, press releases, national/international group
meetings), thus providing the best dissemination results and minimizing time and resources allocation.
1.3.2 How can the levels of interest and levels of understanding of the different target

audiences best be accommodated in the dissemination material?

The dissemination material is composed of information that comes from the multidisciplinary scientific
and clinical community. The corresponding material that is updated in a regular basis through various
forms, aims at increasing the impact of the overall dissemination activities to all target audiences. To
succeed in this process (i) the clinical experts, (ii) the researchers working on the field of biosensors
development, (iii) the researchers of the knowledge extraction from multivariate data, (iv) the
technical developers and, (v) the management teams are collecting and filtering all the produced
results by taking into account the corresponding impact from the target audience to best
accommodate the material of dissemination. More specific, feedback from target groups, discussions
in national and international conferences, and contacts with HF-related healthcare experts are used as
the main activities of collecting and updating the appropriate material.

1.4 Best means of dissemination

Internal dissemination was established from the beginning of the project as an important process,
focusing to bring all consortium members at the same level of project’s details; the HEARTEN project
joins scientists and researchers coming from different “worlds” of expertise that work in a closed loop
to reach the final outcome and concurrently share the same vision during the overall project’s period.
Internal meetings, teleconferences and group discussions were performed from the beginning of the
project to carry out all reports and create the appropriate communication structure between
technicians, researchers and clinical experts. Sharing the same project’s vision and targeting the same
results, the dissemination strategy and planning was acknowledged and agreed by all members.
Innovative research activities are carried out and performed, in multidisciplinary scientific fields, from
the projects’ beginning. Besides, HF patients reached through healthcare experts and organizations,
were contacted and informed for the HEARTEN project.

1.5 Summary table of intended dissemination activities at the project start
In Table 1, the communication and dissemination activities that were foreseen at the project start are

presented.

Table 1: Intended dissemination activities at the project start.
1* Phase 2" Phase 3" Phase
. L (M1-M12) (M13-M24) (M25-M36) No. of succeeded
Dissemination — . .
L. Initial dissemination
activities . .. HEARTEN ..
dissemination Work progress activities

launch
approach

Brochures v Ve 7
Posters v Ve 10
Conferences v v v 20
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(attendance)

Conferences
(presentation)

14

Workshops

Project website

Social Media

HEARTEN

reports/deliverables

43

Academic journ

als

NENINN NN

NENINN NN

10

1.6 Planned dissemination activities for M13-M24
In Table 2, the potential dissemination activities as foreseen by the HEARTEN partners in the first year

of the project, are presented.
Table 2: Planned dissemination activities for M13-M24 (all partners).

Partner

Means of dissemination

Event/Media

Pharmaceutical Event/
(Presentation, Leaflet)

10" Pharmaceutical Marketing Conference

(Greece)

Healthcare Professionals Event/
(Presentation, Leaflet)

42™ Panhellenic Medical Conference (Greece)

HEARTEN state of the art from clinical
perspective
(Newsletter)

42 nurses cooperating with BIOAXIS-CAREDOME

Cardiologists presentations
(Meetings in Portugal and Greece)

Medical Office / Clinic visits

Abbvie Pharmaceuticals

Company Visit
(Meeting - Greece) pany
Roche .
. . Company Visit
(Meetings in Portugal and Greece)
BIOAXIS- Novartis .
. . Company Visit
CAREDOME | (Meetings in Portugal and Greece)
Bayer .
. . Company Visit
(Meetings in Portugal and Greece)
Amgen .
L Company Visit
(Meeting in Greece)
Takeda
(Meetings in Greece and Rest of Company Visit
Balkans)
MSD (Meetings in Portugal and Greece) Company Visit
Boehringer Ingelheim .
. . Company Visit
(Meetings in Portugal and Greece)
UCB (Meetings in Portugal and Greece) Company Visit
Pfizer i
. . Company Visit
(Meetings in Portugal and Greece)
Presentation of Funded Project, .
. Corporate Site
SESA Research and HEARTEN Project

IEO — European Institute of Oncology

Meetings with Italian customers
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HEARTEN
4
Partner Means of dissemination Event/Media
(30]
Centro Cardiologico Monzino
Lombardia Informatica
Website
. Facebook and LinkedIn accounts
Presentations, newsletters, brochures,
YOURDATA Conferences
announcements, papers etc. - —
Local and national press and television
Sardinian local health care system
Clinical sessions in Virgen del Rocio o
. . . Internal diffusion
University Hospital
Conferences about HF or Medical
. Flyers /brochures
Informatics
Newsletters
Poster and/or oral communications in
national (Spanish) and international Conferences
conferences
Scientific papers in relevant journals
SAS .
like:
e Journal of the American
Medical Informatics
Association. R o
. Scientific publications
e Journal of Medical Systems.
e Journal of Biomedical
Informatics.
e |EEE Journal of Biomedical and
Health Informatics.
Presentation of the outcomes of its Conferences
VLT research related to the analysis and
identification of breath and saliva L .
Scientific publications
biomarkers.
Transport and disseminate new International association for breath research
UMOR knowledge into a broad international (IABR)
research community Task force for standardisation
Poster and/or oral communications in
. . . Conferences
national and international conferences,
as well as, journals related to the
development of saliva and breath Scientific journals
biosensors
CSIC Dissemination of both CSIC-specific
results and general overviews of the
project development to Spanish media Press and outreach offices/CSIC communication
(press releases, press conferences, department
interviews, web pages and social
networks)
Scientific papers in relevant journals:
FORTH e  38th Annual International Scientific publications

Conference of the IEEE
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Means of dissemination

Partner

Engineering in Medicine and
Biology Society (EMBC’16)

e Federated conference on
computer science and
information systems (FedCSIS)

Event/Media

Dissemination in several online and on-

AppART paper magazines, webspots and Greek Media Agency
congresses

SR Presentations, newsletters, brochures, Company website, Social media, Company
announcements, papers etc. presentations, Media
Scientific papers in relevant journals
like:

e Journal "Materials Science and o o
UCBL Scientific publications

Engineering: C"
e Journal "Trends in Analytical
Chemistry"
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2. Dissemination during months M13-M24

2.1 Summary of dissemination activities conducted by each partner
UCBL
The main goal of the dissemination activities carried out by UCBL is to spread the knowledge obtained
during the whole period, project accomplishment among specialists in the field of bio-analysis and
end-user, especially among the experts working in clinical diagnostics. The industrial and academic
parties were approached using the following channels: conferences (International conference on
Nanomedicine, World Congress on Biosensors, Annual Eurosensors Conference, International
Conference on Micromechanics and Microengineering, etc) publications (Biosensors and
bioelectronics, Sensors and Transducers, electroanalysis Analytical Chemistry, Materials Sciences and
engineering, etc.), workshops, seminars and press releases.
EVERIS
EVERIS has taken the opportunity of its attendance in different Conferences to distribute the
promotional materials of HEARTEN and also create a poster presenting the objectives of the project.
EVERIS has participated along with SAS and CSIC in the development of the Spanish version of the
HEARTEN brochure, which provides information concerning the project. Additional dissemination
activities performed by EVERIS include:
e Poster generation and presentation in the | Congress on Coordination and Management of EU-
funded Health Research Projects.
e Leaflet distribution in the HIMSS Europe World of Health IT (WoHIT) Conference & Exhibition
and in the European Summit on Digital Innovation for Active and Healthy Ageing.
e Presentation of HEARTEN project during internal event in promoting Healthcare products
(ehCOS Week)
e Submission of an abstract along with SAS submitted (pending acceptance) for presenting the
results during the Informatics for Health 2017 Congress concerning the SAS Electronic Health
Record integration with the HEARTEN platform.
AppArt
AppArt has managed to perform two important dissemination activities. The first one is a corporate
meeting, arranged with Vodafone, a large Telecommunications Company in Greece that has an
important social profile and is constantly proceeding in activities that improve the life of several
vulnerable groups, including patients. This Telco Company is already familiar with health related
activities for the outlying Greek islands contributing to the amelioration of preventive medicine for the
inhabitants.
In addition, AppArt has organized a meeting to present the HEARTEN project to a significant number of
key professionals from the Marketing Departments, who are already involved in related projects. The
meeting took place on November 2™ and the feedback was positive. The participants found the
project extremely challenging mentioning the need for such projects in countries like Greece, where
there are many areas which are deprived of big hospitals and hospitalization is not an easy task to do.
Another dissemination activity that took place during this period is a presentation in the o
International Scientific Conference —Energy and Climate Change, organised by the National and
Kapodistrian University of Athens, that took place on the 12" of October. In this Conference, AppArt
participated in the Section “Machine to Machine implementations” and presented the case of the
HEARTEN project in front of a Scientific and Academic audience.
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FORTH
HEARTEN project vision, objectives and related activities were presented at international scientific
conferences, national conferences and journals. FORTH came also into contact with the following EU
projects; (i) Homage project [1], and, (ii) Media project [2] to receive feedback and discuss the
outcomes of these projects and present the overall HEARTEN concept and approach. In addition the
target population was approached through the communication of FORTH with the Hellenic
organization of HF (Greece) as well as the participation in the event that was performed by the
Cardiology department of University Hospital of loannina. The objective of this event was to raise the
awareness of HF patients and inform them on their disease management and FORTH had the
opportunity to discuss with the patients, present them the HEARTEN platform and the advantages
gained from its adoption and receive their feedback about further improvements that could be
implemented.
CsIC
The activities of CSIC have focused in the dissemination of the results achieved on the HEARTEN
biosensors in scientific journals and conferences. This has been done in collaboration with UCBL,
because the biosensors are a joint development of both beneficiaries. In addition, CSIC has given an
invited presentation of the HEARTEN concept at the Annual conference of the Spanish Society of
Cardiology (SEC 2016) [3]. In cooperation with the Spanish partners, CSIC has contributed to the
translation to Spanish of the HEARTEN leaflet.
UMOR
The focus of the UMOR dissemination activities was the transport and dissemination of new scientific
knowledge into a broad international research community in the biomedical/(bio)analytical field.
HEARTEN results were part of presentations/ lectures at four international conferences. Basic scientific
findings were published in a Q1 open access journal (Scientific Reports — a Nature Journal) to reach a
broad scientific audience. Most recent findings (e.g. those on effects of hemodynamics on marker
concentrations) were also disseminated to other international/ EU projects (among others the Marie
Curie training networks PIMMS and IMPACT) and will be taken into account within the task force for
standardization from the International Society for Breath Research (IABR).
UNIPI
UNIPI dissemination activities were focused on the presentation to the scientific community of the
outcomes of its research in developing innovative analytical methodologies for the determination of
HF biomarkers in saliva and exhaled breath for patients monitoring. Furthermore, UNIPI presented the
HEARTEN project to expert participants in EU projects on e-Health promoting the objectives and
activities of the HEARTEN and highlighting the advantages which could be gained from its adoption. In
summary, the following dissemination activities were conducted:
e Two poster presentations in the XXVI Congresso della Divisione di Chimica Analitica della
Societa Chimica [4].
e An oral presentation in the XXVI Congresso della Divisione di Chimica Analitica della Societa
Chimica Italiana [4]..
e An oral presentation of HEARTEN project in the 6th EAIl International Conference on Wireless
Mobile Communication and Healthcare -EU e-Health projects’
o Leaflet distribution during the Researchers' Night - Bright 2016 Night held in Pisa on
September 30" [5].
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o leaflet distribution during the 6th EAI International Conference on Wireless Mobile
Communication and Healthcare -EU e-Health projects.
SAS
SAS led the development of promotional material (Flyer in Spanish, conference abstract, poster) for
dissemination. Furthermore, SAS has participated in the development of a Spanish leaflet covering
information general related to the project. Additional dissemination activities have been performed by
SAS, including:
e A poster communication in the 15th European Congress of Internal Medicine (ECIM) [6].
o Leaflet distribution to the ECIM conference, as well as within the national conference - XXXVII
Congreso Nacional de la Sociedad Espainola de Medicina Interna.
e An in-depth explanation of the project vision and targets to several professionals from the
Internal Medicine Unit of the Virgen del Rocio University Hospital.
e Oral communication of HEARTEN project directed to their science students.
YOURDATA
YourDATA has participated to the Lean LaunchPad Pilot (LLP) event, held in Rome in January and
February 2016, during which a potential investors and entrepreneurs discovered HEARTEN
characteristics. At the same time, useful comments about HEARTEN business strategy and market
analysis have been collected. Another important event, SINNOVA 2016 Sardinian Innovation Fair, took
place in Cagliari (Italy) in October 2016. YourDATA team explained HEARTEN solution to general public,
researchers and investors, through the presentation of HEARTEN poster, leaflets and video.
BIOAXIS-CAREDOME
BIOAXIS-CAREDOME has focused on disseminating the progress of HEARTEN to the pharmaceutical
industry, healthcare professionals and cooperating caregivers (nurse agents). BIOAXIS-CAREDOME has
developed the necessary presentations and newsletter which were used to achieve the dissemination
targets during this period. In addition, the HEARTEN project video has been used in face-to-face
presentations. In summary, the following dissemination activities were conducted:
e Face to face meetings and presentations to 17 international pharmaceutical companies in
Portugal and Greece.
e Face to face presentation to 49 cardiologists located in Portugal and Greece.
o Newsletter to 61 nurse agents cooperating with BIOAXIS-CAREDOME.
SITAL
HEARTEN has been promoted through SITAL corporate website. Dedicated focus was on the
collaborative platform and the whole environment where all the components are deployed. The
platform integration has been exhibited in two clinical institutes, IEO and Centro Monzino.
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2.2 Summary of overall activities

2.2.1 Publications
UCBL

ournal paper accepted in International Journal of Cardiovascular Research

A paper entitled “Electrochemical Biosensor for Interleukin-10 Detection in Real Human Plasma
Patients: Heart Failure Biomedical Application” has been accepted to be published in the International
Journal of Cardiovascular Research [7] (Figure 1). This paper reports the analysis of the real human
plasma effect for the detection of the cytokine biomarker; interleukin-10 (IL-10) using an
electrochemical impedance spectroscopy (EIS) based biosensor.

Baraket et al, Int J Cardiovasc Res 2016, 6:1
DOI: 10.4172/2324-8602.1000304

International Journal of
Cardiovascular Research

Review Article A SCITECHNOL JOURNAL

. . ~ [1]. However, facing the difficulty of obtaining a sufficient number of
E le ctroc lle mica 1 B 10Sensor 101‘ organ donors, several bioelectronic devices such as pressure sensors
and left ventricle assisted device (LVADSs) have been implanted into

:[].].tel]ellkl].l' ]. 0 De‘teCthll 111 Real the patient’s body in order te monitor or facilitate the continuation

H Pl ) P t ts: H . of patient’s life until such a donor becomes available. The problem
umar asia ratents: eart of organ biocompatibility as a direct cause to implanted LVADs can
Failure Biomedical Application trigger increased pro- and anti-inflammatory cytokine levels, which

is amongst the principle origins of HF. Generally, the signs of such
Abdoullatif Baraket’, Michael Lee', Nadia Zine', Raffaele an inflaimmation are highlighted by a secretion of pro-inflammatory
Caruso?®, Maria Giovanna Trivella® and Abdelhamid Errachid™ (interleukin 6 (IL-6) and interleukin-1 beta (IL-1 b)) and anti-

Figure 1: Paper entitled “Electrochemical Biosensor for Interleukin-10 Detection in Real Human Plasma Patients:
Heart Failure Biomedical Application”.

Table 3: Details of the paper entitled “Electrochemical Biosensor for Interleukin-10 Detection in Real Human
Plasma Patients: Heart Failure Biomedical Application”.

Journal International Journal of

. . Impact Factor 0.45
Title Cardiovascular Research
Targeted o o

. Health specialized scientific, Biosensor researchers and developers
audience
. Electrochemical Biosensor for Interleukin-10 Detection in Real Human Plasma Patients:

Paper title

Heart Failure Biomedical Application

Volume 6 | Date | 2016

ournal paper accepted in Biosensors and Bioelectronics

A paper entitled “A fully integrated electrochemical biosensor platform fabrication process for
cytokines detection” has been published in “Biosensors and Bioelectronics” Journal [8] (Figure 2). This
paper reports the development of a fully integrated electrochemical biosensor platform for cytokine
detection. Using eight gold working microelectrodes (WEs) the design allows a simultaneous detection
of varying cytokine biomarkers. Monoclonal antibodies of anti-human IL-1b and anti-human IL-10
were electroaddressed onto the gold WEs through functionalization with 4-carboxymethyl aryl
diazonium (CMA). The biosensor platform was highly sensitive to the corresponding cytokines (IL-10
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and IL-1b were detected within the range of 1 pg mL™ to 15 pg mL-1) and no interference with other
cytokines was observed.

Binsensors and Bioelectramics xx

Contents lists available at SdenceDirect

Biosensors and Bioelectronics

Journal homepage: www.elsevier.com/locate/bios

A fully integrated electrochemical biosensor platform fabrication process for
cytokines detection

Abdoullatif Baraket®, Michael Lee®, Nadia Zine®, Monique Sigaud®, Joan Bausells®,
Abdelhamid Errachid™*

= Universitd de Lyon, fnstinet des Seiences Anadytiques, UMB 5280, CNES, Université Lyon 1, ENE Lyon -5, rue de lo Dous, F-69100 Villurbanne, France
® Certro Nacional de Microelectrénics (IMB-LSIC) Campus UAB, Belaterra, 08193 Barcelon, Spain

ARTICLE INFO ABSTRACT
Keywords: Interleukin-1b (IL-1b) and interleukin-10 (IL-10) bicmarkers are one of many antigens that are secreted in
Bigensor platform acute stages of nflammation after left ventricle assisted device (LVAD) implantation for patients suffering from

heart failure (HF). In the present study, we have developeda fully integrated electrochemical biosensor platform
for oytokine detection at minute concentrations. Using eight gold working microelectrodes (WEs) the design will
increase the sensitivity of detection, decrease the time of measurements, and allow a simultaneous detection of
varying cytokine hiomarkers. The hinsensor platform was fabricated onto siicon substrates using silicon
technology. Monoclonal antibodies (mAb) of anti-human IL-1b and anti-human IL-10 were electroaddressed
onto the gold WEs through functionalization with 4-carbogrmethyl aryl diszoninm (CMA). Cyelic woltammetry
[CV) was applied during the WE functionalization process to ch rize the gold WE surface properties.
Finally, electrochemical impedance spectroscopy (EIS) characterized the modified gold WE. The biosensor
platform was highly sensitive to the corresponding eytokines and no interference with other cytokines was
observed. Both cytokines: 1L-10 and IL-1b were detected within the range of 1 pgmL™" to 15 pg mL~". The
present electrochernical bicsensor platform is very promising for multi-detection of biomolecules which can
dramatically decrease the time of analysis. This can provide data to clinicians and doctors concerning cytokines

i at minute i and the predicti of the first signs of infllmmation after LVAD
implantation.

ieal impeda nee ectrosopy

Heart fiilure

Figure 2: Paper entitled “A fully integrated electrochemical biosensor platform fabrication process for cytokines
detection”.

Table 4: Details of paper “A fully integrated electrochemical biosensor platform fabrication process for cytokines
detection”.

Journal , . .
Titl Biosensors and Bioelectronics Impact Factor 7.476
itle
Targeted . o
- Health specialized scientific, Biosensor researchers and developers
audience
. A fully integrated electrochemical biosensor platform fabrication process for cytokines
Paper title )
detection
Volume - | Date | 2016

ournal paper accepted in Biosensors and Bioelectronics

A paper entitled “Novel strategy for sulfapyridine detection using a fully integrated electrochemical
Bio-MEMS: application to honey analysis” has been published in “Biosensors and Bioelectronics”
Journal (Figure 3). This paper reports the synthesis and characterization of a novel electrochemical
biosensor based on gold microelectrodes modified with a new structure of magnetic nanoparticles
(MNPs) coated with poly(pyrrole-co-pyrrole-2-carboxylicacid)(Py/Py-COOH) for high efficient
detection of Sulfapyridine (Spy). This analyte was quantified through a competitive detection
procedure with antigens toward polyclonal antibody (Ab-155). This biosensor was found to be highly
sensitive and specific for SPy, with a limit of detection of 0.4 ng L™.
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Biosensors and Bioelectronics o (EREE) IR E-208

Contents lists available at ScienceDirect

Biosensors and Bioelectronics

journal homepage: www.elsevier.com/locate/bios

Novel strategy for sulfapyridine detection using a fully integrated
electrochemical Bio-MEMS: Application to honey analysis

Nadia El Alami El Hassani *", Abdoullatif Baraket, Ernandes Taveira Tenorio Neto?,
Michael Lee ", J-Pablo Salvador®’, M-pilar Marco el Joan Bausells®, Nezha El Bari °,
Benachir Bouchikhi®, Abdelhamid Elaissari ¢, Abdelhamid Errachid, Nadia Zine “*

* Biotechnology Agroalimentary and Biomedical Analysis Group, Department of Biology, Faculty of Sciences, Moulay fsmall Unive rsity, BP 11201 Zitoune,

Meknes, Moroaco

b Sensor Electronic and Instrumentation Group, Department of Physics, Raculty of Sdences, Moulay Jsmail University, BP 11201 Zitoune, Meknes, Morocco
© Université de Lyon, Institut des Sciences Analytiques, UMR 5280, CNRS, Université Iyon 1, ENS Lyon -5, rue de la Doua, F-569100 Villeurbanne, France

< Université de Iyon, LAGEP, UMR-5007, CNRS, Université Lyon 1, 5007, 43 Bd 11 Novembre 1918, F-69622 Villeurbanne, France

< Nanobiorechnology for Diagnostics (NB4D), CIBER de Bioingenieria, Biomareriales y Nanomedicing (CIBER-BBN), Spain

f Nanobiotechnology for Diagnostics (Nb4D). Institute for Advanced Chemistry of Catalonia (1QAC) of the Spanish Council for Scientific Research (CSIC), Jordi

Girona 18-26, 08034 Barcelona, Spain

# Instituto de Microelecrronica de Barcelona, IMB-CNM (CSIC) Campus UAB, 08193 Bellaterra, Barcelona, Spain

ARTICLE INFO

ABSTRACT

Article history:

Received 17 June 2016
Received in revised form
17 August 2016
Accepted 25 August 2016

Keywords:

BioMEMS

Magnetic nanoparticles (MNF)
Eiosensor

Sulfapyridine

Food control

Sulfapyridine (SPy) is a sulfonamide antibiotic largely employed as veterinary drugs for prophylactic and
therapeutic purposes. Therefore, its spread in the food products has to be restricted. Herein, we report
the synthesis and characterization of a novel electrochemical biosensor based on gold microelectrodes
modified with a new structure of magnetic nanoparticles ( MNPs ) coated with poly(pyrrole-co-pymrole-2-
carboxylic acid ) (Py/Py-COOH) for high efficient detection of SPy. This analyte was quantified through a
competitive detection procedure with 5-[4-(amino)phenylsulfonamide |-5-oxopentanoic acid-BSA (SA2-
BSA) antigens toward polyclonal antibody (Ab-155). Initially, gold working electrodes (WEs) of integrated
biomicro electro-mechanical system [BioMEMS) were functionalized by Ppy-COOH/MNPs, using a
chronoamperometric (CA) electrodeposition. Afterward, SA2-BSA was covalently bonded to Py/Py-COOH/
MNP modified gold WEs through amide bonding. The competitive detection of the analyte was made by a
mixture of a fixed concentration of Ab-155 and decreasing concentrations of SPy from 50 pg L~ ' to

2 ng L~ ', Atomic Force Microscopy characterization was performed in order to ensure Ppy-COOH/MNPs
electrodepaosition on the microelectrode surfaces. Electrochemical measurements of SPy detection were
carried out using electrochemical impedance spectroscopy (EIS). This biosensor was found to be highly
sensitive and specific for SPy, with a limit of detection of 04 ngL~". This technique was exploited to
detect SPy in honey samples by using the standard addition method. The measurements were highly
reproducible for detection and interferences namely, sulfadiazine (SDz), sulfathiazole ($Tz) and sulfa-
merazine (SMz). Taking these advantages of sensitivity, specificity, and low cost, our system provides a
new horizon for development of advanced immunoassays in industrial food control.

@ 2016 Published by Elsevier B.V.

Figure 3: Paper entitled “Novel strategy for sulfapyridine detection using a fully integrated electrochemical Bio-
MEMS: application to honey analysis”.

Table 5: Details of paper “Novel strategy for sulfapyridine detection using a fully integrated electrochemical Bio-
MEMS: application to honey analysis”.

Journal ) . .
Title Biosensors and Bioelectronics Impact Factor 7.476
Targeted )
. Biosensor researchers and developers
audience
. titl Novel strategy for sulfapyridine detection using a fully integrated electrochemical Bio-
aper title
s MEMS: application to honey analysis
Volume - ’ Date ‘ 2016

Journal paper accepted in Trends in Analytical Chemistry

A paper entitled “Magnetic particles: From preparation to lab-on-a-chip, biosensors, microsystems and
microfluidics applications” has been published in “Trends in Analytical Chemistry” Journal [9]. More
details have been already presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.
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ournal paper accepted in Microchim Acta
A paper entitled “A flexible electrochemical micro lab-on-chip: application to the detection of
interleukin-10” has been published in “Microchimica Acta” Journal [10]. More details have been

| <

presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.

ournal paper published in Sensors and Actuators B: Chemical

A paper entitled “Development of a novel capacitance electrochemical biosensor based on silicon
nitride for ochratoxin A detection” has been published in “Sensors and Actuators B: Chemicals”
Journal [11]. More details have been presented in “D2.3 - HEARTEN Presentations and Promotional
Material2”.

ournal paper accepted in Electroanalysis

A paper entitled “Boron-doped Diamond Electrodes Modified with Fes0,@Au Magnetic
Nanocomposites as Sensitive Platform for Detection of a Cancer Biomarker, Interleukin-8” has been

published in “Electroanalysis” Journal [12]. More details have been presented in “D2.3 - HEARTEN
Presentations and Promotional Material2”.
ournal paper accepted in Electroanalysis
A paper entitled “Electrochemical Capacitive K° EMIS Chemical Sensor Based on the
Dibromoaza[7]helicene as an lonophore for Potassium lons Detection” has been published in
“Electroanalysis” journal [12]. More details have been presented in “D2.3 - HEARTEN Presentations

and Promotional Material2”.
ournal paper accepted in International Journal of Environmental Analytical Chemistry

A paper entitled “A novel amperometric inhibition biosensor based on HRP and gold
sononanoparticles immobilised onto Sonogel-Carbon electrode for the determination of sulphides”
has been published in “International Journal of Environmental Analytical Chemistry” Journal [13].
More details have been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.
ournal paper accepted in Materials Research Bulletin

A paper entitled “Preparation of gold nanoparticles and determination of their particles size via
different methods” has been published in “Materials Research Bulletin” Journal [14]. More details
have been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.

Journal paper accepted in Materials Science and Engineering C
A paper entitled “Submicron magnetic core conducting polypyrrole polymer shell: Preparation and
characterization” has been published in “Materials Science and Engineering C” Journal [15]. More
details have been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.

Journal paper accepted in Materials Science and Engineering C
A paper entitled “A novel EIS field effect structures coated with TESUD-PPy-PVC-
dibromoaza[7]helicene matrix for potassium ions detection” has been published in “Materials Science
and Engineering C” Journal [15]. More details have been presented in “D2.3 - HEARTEN Presentations
and Promotional Material2”.
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FORTH

Conference paper accepted in Medicon

A paper entitled “The evolution of mHealth interventions in Heart Failure” was accepted in the XIV
Mediterranean Conference on Medical and Biological Engineering and Computing (Medicon
Conference) [16], where an extended review of the evolution of mHealth interventions in cardiology
and HF and the emerging potential these resources were provided.

The evolution of mHealth interventions in Heart Failure
G.S. Karanasiou', E.E. Tripolitil. F.G. Kalatzis’, A. Errachid’. D I Fotiadis’

!Department of Biomedical Research, Institute of Molecular Biology and Biotechnology, FORTH, Ioannina, Greece.
*Université de Lyon, Institut de Sciences Analytiques (ISA). Lyon, France

Abstract—Heart Failure (HF) is among the most deadly dis-
eases globally with reduced quality of life (QoL). repeatable
hospitalizations, and early mortality. For effectively managing
HF patients should systematically monitor their symptoms and
follow the experts’ guidelines. While the precise mechanism
behind HF disease has not been fully delineated, risk factors
for HF have been identified. Though the risk factors are
known, these is a compelling need for efficient and effective
management and monitoring the progress of HF. Mobile
health (mHealth) intervention has the potential to offer per-
sonalized services for predictive, participatory and preventa-
tive care and contribute to more accessible, faster and reliable
disease monitoring. In this work we present an extended re-
view of the evolution of mHealth interventions in cardiology

B. Description of the condition

Current guidelines of the European Society of Cardiolo-
gy (ESC) for HF management call for optimal management
in hypertension. medication. nutrition, weight, physical
activity. In parallel individualized education and counseling
of HF self-care is a critical element [12]. The evolution in
the field of medicine contributed to a widely available
amount of medication for HF (Angiotensin-converting-
enzyme nhibitor. Aldosterone Inhibitor. Angiotensin II
Receptor Blocker, Beta-Blockers, Calcium Channel Block-
ers. Cholesterol -Lowering drugs. etc.). In specific HF stag-

and HF and the emerging potential these resources provide. es. patients are more likely to be prescribed more than one

kind of medication [13]. HF patients should also pay atten-
tion to the diet they follow and also include physical activity
in their daily practice. Among other factors, weight moni-

Keywords— Heart Failure, mHealth, personalized manage-
ment, ecosysteIn, patient empowerment.

Figure 4: Conference paper accepted in Medicon Conference.

A paper entitled “Heart Failure: Diagnosis, Severity Estimation and Prediction of Adverse Events
Through Machine Learning Techniques” was accepted (Figure 5) in the Computational and Structural
Biotechnology Journal [17], that is an online journal publishing research articles and reviews related to
Algorithms and Hypothesis in Bioinformatics, among other. This review paper presented the state-of-
the-art of the machine learning methodologies applied for the assessment of HF, focusing on models
predicting the presence, estimating the subtype, assessing the severity of HF and predicting the
presence of adverse events, such as destabilizations, re-hospitalizations, and mortality.
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Computational and Structural Biotechnology
Journal

T

Volume 15, 2017, Pages 2647

Mini Review
Heart Failure: Diagnosis, Severity Estimation and Prediction of
Adverse Events Through Machine Learning Techniques

Evanthia E. Tripoliti* ®, Theofilos G. Papadopoulos?®, Georgia 5. Karanasiou® °, Katerina K. Naka® ¢,
Dimitrios |. Fotiadis® & & . . &
+ Show more

http://dx.doi.org/10.1016/].csbj.2016.11.001 Get rights and content

Under a Creative Commons license

Abstract

Heart failure is a serious condition with high prevalence (about 2% in the adult population
in developed countries, and more than 8% in patients older than 75 years). About 3—-5%
of hospital admissions are linked with heart failure incidents. Heart failure is the first
cause of admission by healthcare professionals in their clinical practice. The costs are
very high, reaching up to 2% of the total health costs in the developed countries. Building
an effective disease management strategy requires analysis of large amount of data,

Figure 5: Journal paper accepted in the Computational and Structural Biotechnology Journal.

Table 6: Details of paper “Heart Failure: Diagnosis, Severity Estimation and Prediction of Adverse Events Through

Machine Learning Techniques”.

Journal Computational and Structural

X . Impact Factor 2.06
Title Biotechnology Journal
Targeted L . )

. Bioinformatics, healthcare professionals

audience
. titl Heart Failure: Diagnosis, Severity Estimation and Prediction of Adverse Events Through

aper title

s Machine Learning Techniques

Volume 15 | Date | 2017

ournal paper accepted in the Healthcare Technology Letters Journal

A paper entitled “Predicting adherence profile of patients with heart failure through machine learning

techniques” was accepted (Figure 6) in the Healthcare Technology Letters Journal [18], that is a journal

bringing together interdisciplinary experts, such as biomedical and electrical engineers, physical and

computer scientists and mathematicians to allow for the exchange of the latest ideas and advances in

the area of biomedical informatics, biomedical signal processing and bioinstrumentation (sensors,

wearable, etc). The aim of this work was to predict the adherence profile of patients with HF, through

the application of machine learning techniques and specifically to classify a patient not only as

medication adherent or not, but also as adherent or not in terms of medication, nutrition and physical

activity (global adherent).
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Format: Abstract «

Heslthe Technol Lett. 2018 Sep 27;3(3):165-170. eCollection 2016.
Predicting adherence of patients with HF through machine learning techniques.

#® Author information

Abstract

Heart failure (HF) is a chronic disease characterised by poor quality of life, recurrent hospitalisation and high mortality. Adherence of
patient to treatment suggested by the experts has been proven a significant deterrent of the above-mentioned serious conseguences.
However, the non-adherence rates are significantly high; a fact that highlights the importance of predicting the adherence of the
patient and enabling experts to adjust accordingly patient monitoring and management. The aim of this work is to predict the
adherence of patients with HF, through the application of machine learning technigues. Specifically, it aims to classify a patient not only
as medication adherent or not, but also as adherent or not in terms of medication, nutrition and physical activity (global adherent). Two
classification problems are addressed: (i) if the patient is global adherent or not and (ii) if the patient is medication adherent or not.
About 11 classification algorithms are employed and combined with feature selection and resampling techniques. The classifiers are
evaluated on a dataset of 90 patients. The patients are characterised as medication and global adherent, based on clinician
estimation. The highest detection accuracy is 82 and 91% for the first and the second classification problem, respectively.

KEYWORD §: cardiology; chronic disease; diseases; heart failure; learning (artificial intelligence); machine learning technigues; medication; nutrition;
patient adherence prediction; patient monitoring; patient treatment; physical activity

Figure 6: Paper entitled “Predicting adherence profile of patients with heart failure through machine learning
techniques”.

Table 7: Details of the paper entitled “Predicting adherence profile of patients with heart failure through
machine learning techniques”.

Journal Healthcare Technology Letters
. Impact Factor -
Title Journal
Targeted
g. Bioinformatics, healthcare professionals
audience
. Predicting adherence profile of patients with heart failure through machine learning
Paper title ]
techniques
Volume |3 | Date 2016

Conference paper accepted in the 38th Annual International Conference of the IEEE Engineering in

Medicine and Biology Society (EMBC’16)

This paper presented the HEARTEN Knowledge Management System (KMS) focusing on: (i) the nine (9)
modules of the KMS, (ii) a description of the data that will be collected during the retrospective data
gathering phase, (iii) the frequency of the measurements, (iv) number of the enrolled patients. More
details have already been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.
Conference paper submitted in the IEEE International Conference on Biomedical and Health

Informatics (BHI2016)
The paper entitled “Estimation of New York Heart Association class in Heart Failure Patients Based on

Machine Learning Techniques” has been submitted in the IEEE International Conference on Biomedical
and Health Informatics (BHI2017) [19] that is a special topic conference of IEEE Engineering in
Medicine and Biology Society. It presents present an automated method for the early identification of
New York Heart Association (NYHA) class change in patients with HF using classification techniques.
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Estimation of New York Heart Association class in Heart Failure
Patients Based on Machine Learning Techniques®

Evanthia E Tripoliti, Member, IEEE, Theofilos G. Papadopoulos, Georgia 5. Karanasiou, Fanis G.
Kalatzis, Anis Bechlioulis, Yorgos Geletsis, Member, IEEE, Katerina K. Naka, Dimitrios I. Fotiadis,
Senior Member, IEEE

Absract—The aim of this work is to present an amtomated
methed for the early idemfification of New York Heart
Association (NYHA) class change in patients with heart failure
wiing classification techmiques. The proposed method comsists
of three main steps: a) data processing, b) feature selection, and
) classification. The estimation of the severity of heart failure
in terms of NYHA class is addressed as two, three and, for the
first time, as fowr class classification problem.  Eleven
classifiers are emploved and combined with resampling
techmiques. The proposed method is evaloated on a dataset of
ATE patients, through a 10-fold-cress-validation approach. The
highest detection accuracy is 87, 87 and §7% for the two, three
and the four class classification problem, respectively.

subtvpes of HF can be estimated based on the measurement
of the left ventnicular ejection fraction (LVEF). The experts
clazzify the seventy of HF using either the New York Heart
Associatom (WNYHA) or the Amencan College of
Cardwology/Amencan  Heart  Assomation Guidehnes
(ACC/AHC) [1] classificaton svstems that provide useful
and complementary imformaten. ACC/AHA stages of HF
emphasize on the development and progression of HF,
whereas NYHA focuses on the exercise capacity of the
patient and the symptomatic status of the dizeaze [1, 2].

Although the patho-physiclogy of HF has been
understood In great extent by the medical comwmumity, the

Figure 7: Conference paper under review in the IEEE International Conference on Biomedical and Health
Informatics (BHI2017).

Table 8: BHI2016 event details.
IEEE International Conference on Biomedical and Health Informatics (BHI2016)

Conference Title

Location Florida

Date February 2017

Theme of the . . . -
Informatics for smart, precision and preventive medicine

Conference

. Researchers, clinicians, and industrial partners from the biomedical, life
Targeted audience ] ) ] ) o
sciences, medical, and industrial communities

CsIC

ournal paper published in Sensors and Actuators B: Chemical

A paper entitled “Development of a novel capacitance electrochemical biosensor based on silicon
nitride for ochratoxin A detection” has been published in “Sensors and Actuators B: Chemicals”
Journal [11]. More details have been presented in “D2.3 - HEARTEN Presentations and Promotional
Material2”.

A paper entitled “A flexible electrochemical micro lab-on-chip: application to the detection of
interleukin-10” has been published in “Microchimica Acta” Journal [10]. More details have been
presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.

A paper entitled “A fully integrated electrochemical biosensor platform fabrication process for
cytokines detection” has been published in “Biosensors and Bioelectronics” Journal [8](Figure 8). This
paper reports the development of a fully integrated electrochemical biosensor platform for cytokine
detection. Using eight gold working microelectrodes (WEs) the design allows a simultaneous detection
of varying cytokine biomarkers. Monoclonal antibodies of anti-human IL-1b and anti-human IL-10
were electroaddressed onto the gold WEs through functionalization with 4-carboxymethyl aryl
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diazonium (CMA). The biosensor platform was highly sensitive to the corresponding cytokines (IL-10
and IL-1b were detected within the range of 1 pg mL™" to 15 pg mL-1) and no interference with other
cytokines was observed.

Binsensors and Bioelectronics xx (o

Contents lists available at SdenceDirect

Biosensors and Bioelectronics

Journal homepage: www.elsevier.com/locate/bios

A fully integrated electrochemical biosensor platform fabrication process for
cytokines detection

Abdoullatif Baraket®, Michael Lee®, Nadia Zine®, Monique Sigaud®, Joan Bausells”,
Abdelhamid Errachid®*

® Université de Lyon, Institut des Sciences Anaytiques, UMR 5280, (NES, Université Lyon 1, ENS Lyon -5, rue de la Do, F-69100 Villewrbeanne, France
¥ Centro Nacional de Microelectrinicn { IMB-CSIC) Cangues DA, Belaterra, 08193 Barcelona, Spain

ARTICLE INFO ABSTRACT

Keywards: Interleukin-1b (IL-1b) and interleukin-10 (IL-10) biomarkers are one of many antigens that are secreted in
Bigsensor platform acute stages of nflammation after left ventricle assisted device (LVAD) |mp|anmt|on for pamms suffering from
Cvtokines heart failure (HF). In the present study, we have developeda fully i d 1 bi platform
Muhi-d.e-mni‘m i for cytokine detection at mimute concentrations. Using eight gold working microelectrodes (WEs) the design will
Heart Ei.i]u;!e increase the sensitivity of detection, decrease the time of , and allow a simul detection of

varying cytokine biomarkers. The bicsersor platform was fabricated onto silicon suhstrates using silicon
technology. Monoclonal antibodies (mAb) of anti-human IL-1b and ami—human IL-10 were electroaddressed

onto the gold WEs through functionalization with 4-carbosymethy] aryl d um (CMA). Cyelic voltammetry
(CV) was applled dunr\g the \\-’F functionalization process to characwnae the gold WE surface properties.
Finally, ek v py (EIS) ch rized the modified gold WE. The hiosensor
platform was highly sensitive to the com di kines and no interference with other cytokines was
ohserved. Both oytokines: 1L-10 and IL-1h were detected within the range of l]:gm[ ~! to 15 pg mL~L. The
present electrochemical biosensor platform is very ising for multi-detection of b lecules which can

dramatically decrease the time of analysis. This can prawde data to dinicians and doctors concerning eytokines
secretion at minute concentrations and the prediction of the first signs of inflammation after LVAD
implantation.

Figure 8: Paper entitled “A fully integrated electrochemical biosensor platform fabrication process for cytokines
detection” accepted in “Biosensors and Bioelectronics” Journal (first page).

ournal paper accepted in Biosensors and Bioelectronics

A paper entitled “Novel strategy for sulfapyridine detection using a fully integrated electrochemical
Bio-MEMS: application to honey analysis” has been published in “Biosensors and Bioelectronics”
Journal [8] (Figure 9). This paper reports the synthesis and characterization of a novel electrochemical
biosensor based on gold microelectrodes modified with a new structure of magnetic nanoparticles
(MNPs) coated with poly(pyrrole-co-pyrrole-2-carboxylicacid)(Py/Py-COOH) for high efficient
detection of Sulfapyridine (Spy). This analyte was quantified through a competitive detection
procedure with antigens toward polyclonal antibody (Ab-155). This biosensor was found to be highly
sensitive and specific for SPy, with a limit of detection of 0.4 ng L™.
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Biosensors and Bioelectronics 8 (EEE) BRE-208

Biosensors and Bioelectronics

journal homepage: www.elsevier.com/locate/bios

Contents lists available at ScienceDirect

Novel strategy for sulfapyridine detection using a fully integrated
electrochemical Bio-MEMS: Application to honey analysis

Nadia El Alami El Hassani “"*, Abdoullatif Baraket®, Ernandes Taveira Tenério Neto?,
Michael Lee®, J-Pablo Salvador *!, M-pilar Marco *', Joan Bausells®, Nezha El Bari°,
Benachir Bouchikhi®, Abdelhamid Elaissari 9, Abdelhamid Errachid, Nadia Zine “*

2 Biotechnology Agroalimentary and Biomedical Analysis Group, Department of Biology, Faculty of Sciences, Moulay lsmall University, BP 11201 Zitoune,

Meknes, Morocco

® Sensor Electronic and Instrumentation Group, Department of Physics, Faculty of Sciences, Moulay Ismail University, BP 11201 Zitoune, Meknes, Moroaco
 Université de Lyon, Institut des Sciences Analytigues, UMR 5280, CNRS, Université Lyon 1, ENS Iyon -5, rue de la Doua, F-69100 Villeurbanne, France

4 Université de Lyon, LAGEP, UMR-5007, CNRS, Université Lyon 1, 5007, 43 Bd 11 Novembre 1918, F-69622 Villeurbanne, France

¢ Nanobiotechnology for Diagnostics (Nb4D), CIBER de Bioingenieria, Biomateriales y Nanomedicina (CIBER-BEN), Spain

f Nanohiotechnology for Diagnostics (Nb4D), Instiniee for Advanced Chemistry of Caralonia (IQAC) of the Spanish Council for Scientific Research {CSIC), Jordi

Girona 18-26, 08034 Barcelona, Spain

# Instiruto de Microelectronica de Barcelona, IMB-CNM (CSIC) Campus UAB, 08193 Bellaterra, Barcelona, Spain

ARTICLE INFO

ABSTRACT

Article history:

Received 17 June 2016
Received in revised form
17 August 2016

Accepted 25 August 2016

Keywords:
BioMEMS
Magnetic nanoparticles (MNP)
Eiosensor

Sulfapyridine (SPy) is a sulfonamide antibiotic largely employed as veterinary drugs for prophylactic and
therapeutic purposes. Therefore, its spread in the food products has to be restricted. Herein, we report
the synthesis and characterization of a novel electrochemical biosensor based on gold microelectrodes
modified with a new structure of magnetic nanoparticles (MNPs) coated with poly(pyrrole-co-pymole-2-
carbaxylic acid) (Py/Py-COOH) for high efficient detection of SPy. This analyte was quantified through a
competitive detection procedure with 5-[4-(amino)phenylsulfonamide]-5-oxopentanoic acid-BSA (SA2-
BSA] antigens toward polyclonal antibody (Ab-155). Initially, gold working electrodes (WEs) of integrated
biomicro electro-mechanical system (BioMEMS) were functionalized by Ppy-COOH/MNPs, using a
chronoampe rometric {CA) electrodeposition. Afterward, SA2-BSA was covalently bonded to Py/Py-COOH/
MNP modified gold WEs through amide bonding. The competitive detection of the analyte was made by a

?,:::?;:‘?:f mixture of a fixed concentration of Ab-155 and decreasing concentrations of SPy from 50 pg L' to
2 ng L. Atomic Force Microscopy characterization was performed in order to ensure Ppy-COOH/MNPs
electrodeposition on the microelectrode surfaces. Electrochemical measurements of SPy detection were
carried out using electrochemical impedance spectroscopy (EIS). This biosensor was found to be highly
sensitive and specific for SPy, with a limit of detection of 0.4 ngL~". This technigue was expleited to
detect SPy in honey samples by using the standard addition method. The measurements were highly
reproducible for detection and interferences namely, sulfadiazine (SDz), sulfathiazole (STz) and sulfa-
merazine (SMz). Taking these advantages of sensitivity, specificity, and low cost, our system provides a
new horizon for development of advanced immunoassays in industrial food control

© 2016 Published by Elsevier BV,

Figure 9: Paper entitled “Novel strategy for sulfapyridine detection using a fully integrated electrochemical
biosensor Bio-MEMS: application to honey analysis” accepted in “Biosensors and Bioelectronics” Journal (first
page).

A paper entitled “Electrochemical capacitive K' EMIS chemical sensor based on the
dibromoaza[7]helicene as an ionophore for potassium ions detection” has been published in
“Electroanalysis” Journal [12]. More details have been presented in “D2.3 - HEARTEN Presentations

and Promotional Material2”.

UMOR

Paper accepted in “Scientific Reports” Journal

In pre-pilot studies we found that the variations of concentrations for the selected biomarkers were
much higher in HF patients. To identify the reasons for that behaviour we initiated further basic in
depth studies in volunteers. We measured breath VOC profiles under changed hemodynamic and
ventilatory conditions to mimic conditions (shortness of breath, changes in stroke volume/ cardiac
output) regularly occurring in HF patients. We demonstrated that both — hemodynamic as well as
ventilatory changes immediately affect certain breath biomarkers concentrations (e.g. isoprene).
Based on these findings the setup for the study of breath biomarkers in HF patients was modified.
More details have been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.
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Conference paper accepted in the XXVI Congresso della Divisione di Chimica Analitica della Societa

Chimica Italiana

A paper entitled “Determination of biomarkers in oral fluid for monitoring heart failure patients” was
accepted in the XXVI Congress of the National Analytical Chemistry Division of the Italian Chemical
Society (Analitica 2016) (Figure 10), where the major research activities in the field of the analytical
chemistry covering a broad spectrum of advancements in analytical technologies as well as their

applications in various and challenging fields were presented and discussed.

Analytical Sample Investigated Diton o
Analyte ¢ LOQ
method amount concentrationrange (R?) Factor
TNF-a ELISA 200 L 1-1000 pg/mL (0.9989) - 1.6+ 0.5 pg/mL
IL-10 ELISA 200 L 1-500 pg/mL(0.9988) - 3.4+0.5 pg/mL
SAA UV-vis 10 L 35-5000U/mL (1) 2000 0.035+0.010 U/mL
Uric acid HPLC-UV  20uL 1-1000 pg/mL (0.9997) 50 0.010+ 0.001 pg/mL
Lactate HPLC-FLD 20uL 5—500 pg/mL (0.9987) 500 5+ 1 pg/mL
Aldosterone 0.003 - 20 ng/mL (0.9986) 0.003+0.001 ng/mL
Cortisol UHPLC- 3000l 0.003— 100 ng/mL (0.9998) 0.003 + 0.001 ng/mL
ESl-QQQ i Sl : =g
8-isoPGF,, 0.003-20 ng/mL (0.9985) 0.003+0.001 ng/mL

Figure 10: Slides of the oral presentation in Analitica 2016.

Table 9: Details of Analitica 2016 congress event.
XXVI Congresso della Divisione di Chimica Analitica della Societa Chimica

Conference Title

Italiana
Location Giardini Naxos, Messina (Italy)
Date 18" — 22™ September 2016
Theme of the ) .

Analytical chemistry
Conference
Targeted . . .

- Experts in analytical chemistry

audience
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HEARTEN
h. 4

2.2.2 Poster presentations

UCBL

Poster presented in the International Conference On Nanomedicine And Nanobiotechnology

ICONAN event

HEARTEN presented a poster entitled “A novel immunosensor based on polypyrrole electroless
deposition on siliconnitride substrates: Interleukine-10 detection” in the International Conference On
Nanomedicine And Nanobiotechnology ICONAN [20](Figure 11).

A novel based on
nitride substrates: Interleukine-10 detection .
Fuiza Nessark'**, Abdoullatif baraket', Nadia Zine' Juan Baussel’ , Pedro Marote’ and Abdelhamid Errachid'**
\ ‘lnmmlduSumAm)thucs(lSA) Universié Clude Bemard Lyon 1, e de a Dows, 9100 m@

.....
*Laboratoire d'] Elemnchmue:t Matériaux (I.EM) Umvanmé Ferhat Abbas Sétif 1,

19000, Algeria
“Centro Nacional de JHigeiectick (M CSIC) Chspt UA ™ 08163 Bellers B, Spain

We repart In present study about a novel strategy of nitride.
(SUSIOSI,N,) substrates. This was chemically modificd by PPy .

0.5 VISCE where the polymer flm transit from the lnsulting s g y

the range of 1-50 pg/m.
capacitance hased biosensor.

EXPERIMENTAL
Analysissoution. PBS buffe slution (pH 7.4), Subntrate, SUSIOYSEN,-P(SPy-Py) and SUSIQ/SLN, -PISPy-Py)-D.

RESULTATS AND DISCUSSIONS .
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Programme
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Figure 11: Presentation in the International Conference On Nanomedicine And Nanobiotechnology ICONAN.

Table 10: Details of the poster entitled “A novel immunosensor based on polypyrrole electroless deposition on
siliconnitride substrates: Interleukine-10 detection”.
The International Conference On Nanomedicine And Nanobiotechnology

Conference Title

ICONAN
Location Paris, France
Date September, 2016
Theme of the A novel immunosensor based on polypyrrole electroless deposition on
Conference siliconnitride substrates: Interleukine-10 detection
::rdgi:::: Health specialized scientific, Biosensor researchers and developers
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Poster presented in the Biosensors 2016 event

HEARTEN presented a poster entitled “A novel immunosensor based on polypyrrole electroless

deposition on silicon nitride substrates: Interleukine-10 detection” in the Biosensors 2016 event [21].

V) Lyon 1

A novel immunosensor based on polypyrrole
electroless deposition on silicon nitride substrates:
Interleukine-10 detection

“y Abdoullatif baraket', Nadia Zine' and Abdelhamid Errachid'™"
Institut des Sci Analytiques (ISA), U Claude Bernard Lyon 1, 5 rue de la Doua,
69100 Villeurbanne cedex, France
2Laboratoire d’Electrochimie et Matériaux (LEM), Université Ferhat Abbas Sétif 1,

19000, Algeria

Email: *faiza_nessark@yahoo.fr; *

'sa

Faiza Nessark

*abdelhamid.errachid@univ-lyon L.fr

ABSTRACT

We report in present study about development of a novel strategy of anti-human IL-10 antibody immebilization onto polypyrrole (PPy)
modified capacitances silicon nitride (SUSIO/SiN) substrates. This was chemically modified by PPy layer using FeCl, as catalyst, to ensure
adhesion of the latter to the substrate. N-(3-trimethoxysilylpropyl)pyrrole (SPy) was used for ereate a covalent bridge between the silicon nitride
substrate and the PPy layer. The electrical behavior of P(SPy-Py) film was performed over a range of de voltages from 0 to - 0,5 V/SCE where the
polymer film transit from the insulting to conducting state. The SUSIO,/Si,N -P(SPy-Py) were ) ly modified by
diszonium salts (4-Aminophenylacetic acid) (CMA) for the of specific i-h 10 antibody)
by carbodiimide chemistry. The electrochemical behavior of the P(SPy-Py) film before and after functionalized by aryl diszonium salt (D) was
characterized by cyclic voltammetry (CV) and electrical impedance spectroscopy (EIS). This technique was also used to characterize the formation
of the immunosensor biolayer and for IL-10 detection. The configured immunosensor was highly sensitive for IL-10 detection within the range of 1-
50 pg/mL when compared to other interferences (IL-8) and (IL-1). This new composite shows a high sensitivity and & novel alternative approach for
the development of capacitance based biosensor.

Keywords, Ce
EXPERIMENTAL

Analysis salution. PBS buffer solution (pH 7.4) , Substrates. SUSIO,SI,N, -P(SPy-Py) and SUSIO/SI,N, -P(SPy-Py)-D.

Experimental Techniques Used. Scanning Electron Mieroscope (SEM), Cyelie Voltammetry (CV) and Electrical Impedance Spectroscopy (EIS).

Biosensor, Pc Z Salt, 10, El

RESULTATS AND DISCUSSIONS

1. SUSIOy/SI;N-P(SPy-Py) Composite 2. Characterization of SUSIOYSi;N, -P(SPy-Py) 3. SUSIOySi;N, and SUSIO/Si,N, -P(SPy-Py)
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6. Human IL-10 detection by EIS measurements
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CONCLUSION

In this study, we have introduced a new method for the fabrication of an immunosensor based capacitance substrate SUSIO/SI,N, chemically modified by
P(SPy-Py) film using FeCl, as a catalyst after the silanisation SUSIO,/SI,N, substrates with SPy at rt. Electrogriffage of aryl diazonlum salt on the P(SPy-Py) film by VC,
shows that the current of reduetion peak (at — 0.6 V/SCE) of the diazoaium salt remains constant and also a slight displacement of the poteatial of this peak toward
anodic values, evidencing surface and there is 3 change of the behavior of the P(SPy-Py) film surface respectively. The
presence of aryl diazonium salt on P(SPy-Py) film surface, resulting in the decrease the anodic and cathodic current observed in CV 2nd 2 increase in charge transfer
resistance value compared to the P(SPy-Py) film alone in EIS. P(SPy-Py) film modified by aryl diszonium salt was developed for detection of IL-10. Thereof and
highlighted by EIS, and results in an increase in charge transfer resistance relative to that of the antibody. The developed imminosensor showed high seasitivity and
selectivity toward IL-10 with a detection limit of  mol L. The high seasicivity of the imminosensor s due the formation of the conductive P(SPy-Py) film which was
sccompanied by the ncrease of the actual ares of the eectrod, which affers the advaatages of simplicky snd effciency diazomdum clectrografig.

1] Imen sl Syrine Cheb, Hfoa Kevrt- Yosoaf,PramtsBesscil, Abdthamid Errackid, Zims s, Zifgue Al Adoame ASdighamt cole e Remeut, Sensars and ctustor B: Chemice 14, 2018, F35-131.
Nicele, 8 (209 731738

131 Nicol Jaffrcic-Rensut, Abdetharmid Borechis, 51,4 2917} 316,

Figure 12: Poster entitled “A novel immunosensor based on polypyrrole electroless deposition on silicon nitride

substrates: Interleukine-10 detection”.

Table 11: Details of the poster entitled “A novel immunosensor based on polypyrrole electroless deposition on

silicon nitride substrates: Interleukine-10 detection”.

Conference Title

Biosensors 2016

Location

Gothenburg, Sweden

Date

May, 2016

Theme of the
Conference

A novel immunosensor based on polypyrrole electroless deposition on silicon
nitride substrates: Interleukine-10 detection

Targeted
audience

Biosensor researchers and developers
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EVERIS

Poster presented in | Congress on Coordination and Management of EU-funded Health Research

Projects
HEARTEN presented a poster in the | Congress on Coordination and Management of EU-funded Health
Research Projects concerning the project objectives and key elements.

HEARTEN: A co-operative mHEALTH environment targeting
adherence and management of patients suffering from Heart Failure

Rafael Ordéfiez 1, Georgia S. Ki iou2, Dimitrios |. Fotiadis 23, Abdelhamid Errachid*
(1) Everis Spain SL, Seville, Spain
(2) Department of Bi i , Institute of Biology and Biotechnology, FORTH, loannina, Greece
(3) Dept. of Materials Science and Engineering, Unit of Medical and lion Systems, University of loannina, loannina, Greece

(4) Université de Lyon, Institut des Sciences Analytiques (ISA), Lyon, France

Heart failure (HF) is a chronic, progressive condition in which heart is no longer able to pump oxygen-rich blood to the rest of the body
efficiently.

HEARTEN Project deals with the design, development and validation of an ICT co-operative environment that will allow patients suffering Heart
Failure to achieve sustainable behaviour change by empowering a healthy lifestyle and the adherence to the medical prescriptions, providing
alerts, guidelines, trends and predictive models to the patient and the ecosystem actors, and thus improving the patients’ HF management.

Current HF Monitoring Approach HEARTEN Based HF Monitoring Approach

o s
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/ Ecosystem actors and components of the HEARTEN\
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Hoiphal | Hesitheare
prtessionsis

J I-Patient’s information

hitp!
hitps

| Doctor’s

i WEB

| portal
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Key Elements of the HEARTEN System The Consortium

) _ ) ) HEARTEN is a project funded by the European Union, with
Biosensors which detect & quantify novel breath/saliva HF twelve partners from six European countries; three
biomarkers ) Universities, two research centers, five SMEs, one industry
ECG, blood, pressure, body temperature, weight scale & partner and one Healthcare authority partner. HEARTEN
physical aCt'Y'tY sensors . i ’ consortium join forces to engage all actors related to the
Input data with nutrition mfornjahon & patient's profile management of patients suffering from Heart Failure (HF),
Hearten C|0ufj reference architecture towards developing a multi-stakeholder patient centered
Integration with Electronic Health Record mHealth ecosystem.
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Foundation For Research
And Technology Hellas
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The project HEARTEN has received funding from the European Union’s Horizon 2020 research and

innovation programme under grant agreement No. 643694

Figure 13: Poster presented in the | Congress on Coordination and Management of EU-funded Health Research
Projects.
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Table 12: Details of the poster presented in the Congress on Coordination and Management of EU-funded Health
Research Projects.

E— | Congress on Coordination and Management of EU-funded Health Research
Projects

Location Valencia, Spain

Date 8 November, 2016

Organization European Health Projects Office- Valencia Region (www.opesval.eu)

Targeted Researchers, R&D managers, Companies, European Commission

audience Representatives

Presentation of abstract for poster submission in the Informatics for Health Congress 2017

EVERIS collaborated with SAS in the writing on an abstract concerning the integration between the SAS
EHR and HEARTEN in order to prepare, if accepted, the presentation of a poster for the Informatics for
Health Congress, in Manchester, that will take place on 24 — 26 April 2017. The abstract was presented
during November 2016 and we are waiting for its acceptance.

Integrating a mHealth application mnto the
EHR Ecosystem of Andalusian Health
Public System

Alicia MARTINEZ-GARCIA®® [Rafacl ORDONEZ-BENAVENTE"] Santiago
RODRIGUEZ-SUAREZ® J Sergio BARRERA-BENITEZ", Juan Antonio GRANDE-
NAVARROT Carlos Luis PARRA-CALDERON™
* Technological Innovation Group. "Virgen del Rocio" University Hospital, Seville,
Spain
® Group of Research and Innovation in Biomedical informatics, biomedical engineer
and health economy. Institute of Biomedicine af Seville, IBiS/"Virgen del Rocio"
University Hospital /CSIC/University of Seville. Seville, Spain

_ “everis Spain 5.L. Seville, Spain |
SIntegral Healthcare Unit. "Virgen del Rocio" University Hospital, Seville, Spain
® Head of Innovation Technology. "Virgen Macarena" and "Virgen del Rocio"
University Hospitals, Seville, Spain

Introduction. HEARTEN project aims to develop and walidate a collaborative
mHealth application that engages all actors related to the management of Heart Failure
disease, enables the patients to achieve sustainable behavior change regarding their
adherence, and improve patients’ quality of life. As part of this project, a specific task
covers the integration of this mHealth application with the Electromic Health Record
Ecosystem (named Diraya) of Andalusian Health Public System (AHPS).

Figure 14: Abstract for poster submission in the Informatics for Health Congress 2017.

FORTH

Poster presented in the 38th Annual International Conference of the IEEE Engineering in Medicine

and Biology Society (EMBC’16)
HEARTEN presented a poster in EMBC 2016 focusing on the KMS and the main modules that KMS
design was based on. Researchers in the area of data mining and application of artificial intelligence

showed high interest on how each of these modules will be developed and implemented.
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HEARTEN Knowledge Management System (KMS) is one of
the core components of HEARTEN platform that:
* utilizes large amount of patient-specific sensor,

biosensor, clinical and personal data

« includes advanced data-driven techniques incorporated
with expert-knowledge techniques

+ provides multiple functionalities to the users for
optimizing the management of the HF patients.

HEARTEN KMS
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Monitoring-Reporting module

+ Computes several acknowledged risk scores: European
Heart Failure Self-care Behaviour Scale 9-item scale

NYHA Class module

Stage 1: Data cleaning

Output:
of features with Preprocessed dataset

tage of missing

Output:
A subset of features

Output:
A balanced dataset

NYHA class

“OneR, Info Gain, Gain Ratio, Symmetrical Uncertainty, Relieff
**'1.RF, 2. LMT, 3. Rotation forest, 4. J48, 5. SVM, 6. REF Network, 7. Bajes.
net, 8. NaiveBayes, 9. Random Tres 10. MLP, 11. Simple CART

Results

NYHA I_1_l_Iv

Rotation Forest with OneR and SMOTE 73%
Rotation Forest with Wrapper and SMOTE 78%
NYHA1I_lI_IV

Rotation Forest with Info Gain and SMOTE 72%
Random Tree with Wrapper 72%

Figure 15: Poster presented in the 38th Annual International Conference of the IEEE Engineering in Medicine and

Adherence Risk module
Stage1: Data cleaning

Input:
Data expressing HF disease

Process:

Removal of features with high
percentage of missingvalues

Filter approach (QneR. Info
Gain, GainRatio, Symmetrical
Uncertainty, Belieff)

o

Preprocessed dataset A subset of features

Stage 3: Imbalanced classes
handling

Stage 4: Classification

Input.

Balanced dataset ffeatures
Process:
Classification

Resampling (SMOTE)

Output:
Abalanced dataset

Globaladherent or not /

Medicationadherent or not

Classifiers: 1. RF, 2. LMT, 3. Rotation forest, 4. J48, 5.
SVM, 6. RBF Network, 7. Bayes net, 8. Naive Bayes , 9.
Random Tree, 10. MLP, 11. Simple CART

Results

Global adherent or not

RF with Symmetrical Uncertainty and SMOTE 82%
Medication adherent or not
Rotation Forest with Info Gain and SMOTE 83%

(EHFScBS-9), Dutch Heart Failure Ki ige score
(DHFKS), Get with the guidelines (GWTG), Seattle Heart
Failure Model (SHFM), Minessota Living with Heart
Failure Questionnaire

Statistics module

Per patient
Mean/Median/Min/Max
Variance of
Heart rate
Blood pressure
Respiration rate
Group of patients

Inthe
Morning /
Afternoon /
Evening

At

Resting vs.
activity

Extraction of
descriptive statistics
(median, mean, mode,
range, standard
deviation, counts) for
variables of interest

Comparison
between the
groups through
inferential
statistics
(e.g- t-test)

Selection
of groups

Event Prediction Module
* Informs the experts about the possible presence of

adverse events (relapses and mortality) and the etiology
of the event

Asso CLYGEE M

* Advanced data mining techniques (association rules
algorithms) allow the experts to define various variables

Monitoring- Reporting Module

+ Provides a summary of the patient current and future
condition to the experts by combing the output of the
rest modules.

for which associations are examined within the
recorded datasets.

* Checks if the patient is adherent or not with the

KMS Alerting Mechanism Module
+ Delivers crucial alerts and messages about the patients’

condition.

ideli provided by the experts regarding the
medication, the nutrition and the physical activity

Figure 16: Overview of the content included in the EMBC2016 poster.
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Poster presented in the Nanotechnology 2016

HEARTEN presented a poster in International Conference @ exhibition on nanotechnologies 2016 [22]
that is an event for experts in the field of biosensors, wearable devices and bioinformatics. The overall
vision of HEARTEN project was presented with special emphasis on the development of biosensor

HEARTEN

technology and materials innovation.

UNIVERSITY OF

A co-operative mHEALTH environment targeting
adherence and management of patients
suffering from Heart Failure

B 4™ ®

o
HEALTHCARE  cAREGNVER PHYSICAL ACTAATY PSYCHOLOGIST NUTRITICHIST
PROFESSIONAL EXPERT

RESEARCH =N &S
COMMITTEE

4 N
* Heart Failure (HF) is a debilitating and long-term
condition which affects 26 million people globally.

* HEARTEN is an mHealth collaborative platform that ; t
engages the HF patients, their caregivers, the &\\};\ i :Ej

healthcare professional, the nutritionists, the soun HEARTEN pattorm

& o
= I
facilitates their tight collaboration for monitoring J 0 o\

HEARTEN CLOUD SERVICES

psychologists and the physical activity experts and &

$ %
3 3
and managing the patient’s disease. K z
* This is accomplished through the utilization of a set ile a i
of sensors and through the development of E %9 Qg
innovative breath and saliva biosensors (1). ;‘% @ iga*
* The measurements from the sensors, the A, o &L
breath/saliva biosensors, and all the patient related . \13 °°
data are collected and transmitted to the X "F”k'r;;-_omc‘;;;‘;"\
Knowledge Management System (KMS). \
y N

* KMS employs several data mining technigues to

: . . [1] P. Sukul et al., “FEV manoceuvre induced changes in
reveal patterns related to the patient’s condition

breath VOC compositions: an unconventional view on

and adherence [2} lung functiontests”, Scientific Reports, 2016.
* Alerts and notifications are provided to the actors ||[2] G. Karanasiou et al, "HEARTEN: the Heart Failure
of the HEARTEN platform by the Dynamic Patient Knowledge Management System”, 38th Annual

International Conference of the IEEE Engineering in

Communication Protocol system. AN Medicine and Biology Society (EMBC'16), 2016.

University of loanning, Department of MaterialsScience & Engineering
Unit of Medical Technology and Intellgent Information Systems

. P.0. Box 1186, GR 45110, loannina, Greece

2y Phona: +30-26510-09006, Fax: +302651 008889 http://mediab.ccuoigr

e y Email: fotiadis@.cc.uoi gr http:/fwww.hearteneu
or & = Hill

Y s
8 The project has received funding from the European Union’s Horizon
2020 research and innovation programmeunder grantagreement No 643834

Figure 17: Poster presented in the Nanotechnology 2016.
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Table 13: Details of the Nanotechnology 2016 event.
Event Nanotechnology 2016
Location Thessaloniki, Greece
Date 4-9 July, 2016
Targeted

- Material, biosensor, wearable devices and bioinformatics experts
audience

csiC

Poster presented in Micro and Nano Engineering 2016

HEARTEN presented a poster at the 42™ International Conference on Micro and Nano Engineering
[23]. It is the premium European conference on micro and nanofabrication and its applications. The
work presented discussed the structure and fabrication technology of the HEARTEN breath biosensor
devices.

m@ Three metal layer interdigitated microelectrodes

csic for multiple gas sensing measurements

albert Alcacer # Angelos Streklas #, Selim Boudjaoui ¥, Abdoullatif Baraket b, Madia Zinet,
Abdelhamid Errachid , Joan Bausalls *

* Institut de Microelectranica de Barcelona, IMB-CNM (€SIC), Campus UAB, 08183, Bellaterra, Spain
® Université Clauds Bernard Lyon 1, Institut de Sciences Analytiques (1S4)-UMR 5280, 5 rue de la Doua, 69100 Villeurbanne, Franca

e-mail: albert.alcacer@imb-cnm.csic.es, angelos streklas@csices

OBJECTIVES
Goal of the HEARTEN® project iz to desizn, fabricate iomali i ? with novel structures, as gas sanzors to
detect certain bis in breath, with i i i [1]. related with heart failure disease [2).
PLANAR TECHNOLOGY FABRICATION LAB-ON-A-CHIP VARIATIONS
W e e pniy
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2 b metal myer o oo
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RESULTS
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COMCLUSIONS-FUTURE WORK

Gas sensors have been successiully fabricated and functionalised reaching so far 3 sensitivity of 10 ppm of scetone. Optimised circuitry for
multiple sensing and remately controlled setup for 3 patient-coctor more friendly use. are on schedule of the HEARTEN * project.
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Figure 18: Poster presented in Micro and Nano Engineering 2016.
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HEARTEN
4
Table 14: Details of the poster presented in Micro and Nano Engineering 2016.
Event Micro and NanoEngineering 2016
Location Vienna, Austria
Date 19-23 September, 2016
T ted Engineers and scientists expert in the fabrication and application of micro- and
argete
g. nanostructures and devices. This includes applications in life sciences and
audience o
medicine.
UNIPI

Poster presented in the XXVI Congresso della Divisione di Chimica Analitica della Societa Chimica

Italiana (Analitica 2016)
HEARTEN participated in the XXVI Congresso della Divisione di Chimica Analitica della Societa Chimica
Italiana (Analitica 2016) and presented two posters: “Determination of aldosterone, cortisol, and 8-
is0-PGF,, in oral fluid samples by UHPLC-MS/MS” and “Needle Trap Micro-Extraction: an innovative
approach for the one step sampling and pre-concentration of volatile organic compounds in exhaled
breath” in front of the participants and invited speakers. XXVI Congresso della Divisione di Chimica
Analitica della Societa Chimica Italiana is an lItalian conference on analytical chemistry annually
organized by the Italian Chemical Society in collaboration with the national academic institutions. The
aim of the scientific event is to present and discuss the major research activities in the field of the
analytical chemistry covering a broad spectrum of advancements in analytical technologies as well as
their applications in various and challenging fields. The event took place in Giardini Naxos, Messina

(Italy).

@[ DETERMINATION of ALDOSTERONE, CORTISOL, and A

8-is0-PGF,, in ORAL FLUID SAMPLES by UHPLC-MS/MS

G Bellagambi', S Ghimenti®, T Lomonaco?, D Biagini', F Di Francesca’, MG Trivella’, V Barletta?, MC Scali’, M Marzili’, R Fuoco!
* tpartiments d Chimic, nversithd i, Vi Giioppe Monuz, 13 - S612¢ i,y
it i Fsclogs Chica, ConsiglisMaicoale dete R, W Ghseppe Wonzl 1 - 56124 P, 1y
i P Vi Pae S, 104136 i, Baly

Introduction

UHPLC-ESI-QQQ 1290 LC - 6435 QQQ Agilent Technologies
T Y v

| compouna am

Analytical |
figures of merit |- ..

The project HEARTEN has received funding from the Europesn Union's Horizon 2020 research and innowition

Figure 19: Poster | presented in the Analitica 2016.
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HEARTEN
A 4
NEEDLE TRAP MICRO-EXTRACTION:
AN INNOVATIVE APPROACH FOR THE ONE STEP SAMPLING AND PRE-CONCENTRATION
OF VOLATILE ORGANIC COMPOUNDS IN EXHALED BREATH
D. Biagini, T. Lomonaco, S. Ghimenti, F.G. Bellagambi, F. Di Francesco, R. Fuoco IR
Figure 20: Poster Il presented in the Analitica 2016.
Table 15: Analitica 2016 event details.
— XXVI Congresso della Divisione di Chimica Analitica della Societa Chimica
ven
Italiana
Location Giardini Naxos, Messina (ltaly)
Date 18 — 22 September 2016
Organization University of Messina and Italian Chemical Society
Targeted . . .
- Experts in analytical chemistry
audience
SAS

Poster presented in the 15th European Congress of Internal Medicine (ECIM)

SAS participated in the 15th European Congress of Internal Medicine (ECIM) in September 2016, and
presented a poster related to the prospective data gathering that is been performed in the context of
HEARTEN project. The ECIM conference is organized by the European Federation of Internal Medicine,
and this edition took place in Amsterdam.
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PROSPECTIVE DATA GATHERING TO SET-UP A KNOWLEDGE MANAGEMENT SYSTEM TO TARGET

European Congress.

of Internal Medicine ADHEREN.&E.AND MANAGEMENT OF HEART FAILURE (HF) PATIENTS
ey , Garcla-Morillo*, Georgia , Yorgos Goletsis®, Dimitris
Fotiadis(**, Carlos Luls Parra Calderdn®. Po212
(1) Department of Internal Medicine, i ity Hospil Spain.
(2) Technological Innovation Section, Virgen del Rocio University Hospital {Andalusian Health Service), Seville, Spain.
) ‘of Biomedical Institute of Molecular Biotechnology, FORTH, "
- Department of Econamics, University of loannnina, loannina, Greece.
JURTA U ANDAUKTA (5) Department of Materials Science, Unit of Medical Technology and Intelligent Information Systems, loannina, Greece

Steps Included n the protocol
HF is the main cause of mortality and loss of quality of life in wetern socleties. Medication : p‘:“m":dmmmmfn
adherence, physical activity, heaithy nutrition, blood pressure control and ECG monitoring are ey Y
among the most effective ways of manegement of HF. ;
3. Explanation about the study. L N\
4. Informed consent.
5. Questions/doubts resolution. 5

6. Excel accomplish (clinical and biological items, scores, physical activity and nutrition suggestions).
Our objective Is to collect prospective data in order to identify adherence knowledge patterns, to 7. using WinMedical device: EC during 20
support the design and development of a knowledge manegement system (KMS). minutes, blood pressure/weight 2 times (in the beginning and in the end of the period)
8. Follow-up consultations: 2 and 4" weeks after discharge, similar protocol (but duration 30 min,
adding a subjective estimation of adherence)
9. Questionnaires: HF Knowledge in the discharge, EHFScBS-9 (1% and 2 follow-up), Minnesota
Living With Heart Failure Questionnaire (2 follow-up) and Seattle Heart Failure Model.

To collect monitorized information about temperature, blood pressure, heart rate, physical activity,
ECG and respiratory rate as well as other Information (nutrition, anamnesis, family history and
demographic data) from 80 HF patients from Virgen del Rocio University Hospital (Sevilla, Spain) and
University of Pisa (Pisa, Italy) according to a defined protocol

To analyze data in order to identifying adherence knowledge patterns and the clinical relevance of

The prospective data will be analysed identifying adherence knowledge patterns that will be
thea satiaiuth support/smvironwmen o i acation, movtaity s guisty of M. imported in the KMS, taking part in a ICT co-operative environment that will enable the HF patient
and the ecosystem actors improve patient’s management
The HEARTEN Consortium % e .
1 Université Lyon Claude Bernard. Lyon Ingénierie Projets

Everis Spain S. Agencia Estatal Consejo Superior De Investigaciones Cientificas.
Servicio Andaluz De Salud

Appart Sa. Foundation For Research And Technology Hellas

Universitatsmedizin Rostock.

Universita Di Pisa. Your Data S.r.|. Software E Sistemi Avanzati S.P.A

Caredome Patient Support And Healthcare Solutions Portugal Unip Lda.

Figure 21: Poster presented in the 15th European Congress of Internal Medicine.

Table 16: ECIM conference details.
Event 15th European Congress of Internal Medicine (ECIM)
Location Amsterdam
Date 2-3 September 2016
Organization European Federation of Internal Medicine
Targeted
audience

Internal Medicine professionals

YOURDATA

Poster presentation in Sinnova 2016

In this event, HEARTEN distributed the project’s poster (Error! Reference source not found.), and
came into contact with several entrepreneurs and foreign investors disseminating HEARTEN solution,
findings and progress. Also, general public in Sardinia had the opportunity to hear for the first time
HEARTEN potential.
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|
L2 HEARTEN

HEARTEN A co-operative mHealth envir targeting
X adherence and management of patients
suffering from Heart Failure

HEARTEN will design, develop, and validate an ICT co-operati that will enable the pati from
heart failure (HF) to achieve a sustainable behavior change regarding their adherence and compliance, the ecosystem
actors to be engaged, and to improve the HF patients’ management to be improved.

The HEARTEN Consortium

1 8 Université Lyon 1 Claude Bemard (France)
18 Lyon Ingénierie Projots (France)

I8 et Spain ) (8pain)

£ Foundation For Research And Technology Helas (Greece)

T Agencia Estatal Consejo Superior De lnvestigaciones.
Cientiicas (Spain)

= niversitatsmedizin Rostock (Germany)

11 Universita Di Pisa (Htaly)

= servicio Andaluz De Salud (Spain)

11 Your Data S (ialy)

N Caredome Patient Support And Healihcare - Solutions.
Portugal Unip Lda (Portugal)

1 1 Software E Sistemi Avanzali S PA. (Haly)

breat bloaensors’ ‘and
devices in a patient centered way.

Key Activities The Pilot Study

¥ “Dotection ‘methods will be employed in BREATH and SALIVA
Dovelopment of an mHealth application samples of HF patients to define biomarkers and 1o assist in the development

* Identificalion of non-adherence paltern of sensitive and cost-efficient breathsaliva BIOSENSORS.

¥ Creation of a co-operative ICT

environment
¥ Patients and ecosystem actors education

The targel population  of
HEARTEN are ~patients with
chronic and acute HF, either post-
ischemic  or  wilh _dilated
cardiomyopathy, requiring
occasional  re-admittance  into
hospitals The idea is to develop
biosensors able to anticipate
critical episodes by means of
breath and saliva biomarkers.
These biomarkers shall reflect the
heallh status of the HF patients
and help (0 assess compkance (o
therapy .

Ecosystem actors lnd ccomponents of the L.d
HEARTEN snvironmont = '
| g

PSR R———— HEARTEN apps

'I'h- pm]m HEARTEN has received funding from the European Union’s
rizon 2020 research and innovation programme under grant agreement

mm

Figure 22: Poster presentation in Sinnova 2016.

Table 17: SINNOVA event details.
Event SINNOVA 2016
Location Cagliari (ITALY)
Date 6-7 October 2016
Organization Autonomous region of Sardinia

Targeted

. Researchers, entrepreneurs, general public
audience

2.2.3 Project presentations

UCBL

The results related to HEARTEN scientific domain were presented into worldwide conferences as oral
presentation and posters. In these events the new solution to a very relevant audience (Health
specialized scientific, biosensor researchers and developers) was demonstrated ensuring the future
success of the platform for breath and saliva analysis focused on HF application.
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Budapest, Hungary

“ EUROSENSORS XXX
W h

Highly Sensitive Electrochemical bidsensor platform for
TNF-a Detection in Human Saliva: Heart Failure

Algssia Longo, Abdoullatif Baraket, Monica Yafteroni, Nadia Zing, Joan Baussells, Rogerkuoeco, Fabio Di Francesco,
Georgia S. Karanasiou, Rimitrias I Eatadis, Arianna Mengassi, Abdelhamid Ergachid

Dr. Abdoullatif Baraket
Université de Lyon, Université de Claude Bernard Lyon 1, UMR
5280, 5 rue de la Doua, Institut des Sciences Analytiques (ISA),
69100, Villeurbanne, France.
Abdoullatif.Baraket@isa-lyon.fr
a.baraket@gmail.com

,,,,,,,,,,, s XXX September 4-7 + 2016 + Hungary ‘3’: E “‘

Figure 23: Presentation in the International conference Eurosensors XXX.

Table 18: Details of the International conference Eurosensors XXX event.

Conference Title International conference Eurosensors XXX

Location Budapest, Hungary

Date September, 2016

Theme of the Highly Sensitive Electrochemical biosensor platform for TNF-a Detection in
Conference Human Saliva: Heart Failure

Targeted Biosensor researchers and developers

audience

BIOSENSORS 2016

25-27 MAY 2016 | GOTHENBURG, SWEDEN

(L]

Electrochemical BioMEMs for Estrogen receptor beta-1
detection: Biomedical application

Pr. Errachid Abdelhamid
Université de Lyon, Université de Claude Bernard Lyon 1, UMR
5280, 5 rue de la Doua, Institut des Sciences Analytiques (ISA),
69100, Villeurbanne, France.
abdelhamid.errachid-el-salhi@univ-lyon1.fr

INSTITUT DE
Biosensor conference , Gothenburg, Sweden 25-27 May 2016 5 E , 1

Figure 24: Presentation in the Biosensors 2016.

Table 19: Details of the Biosensors 2016 event.

Conference Title Biosensors 2016

Location Gothenburg, Sweden

Date May, 2016

Theme of the Electrochemical BioMEMS for Estrogen receptor beta-1 detection: Biomedical

Page 38 of 63



m D2.10 Dissemination plan and activities 2

HEARTEN
A 4
Conference application
Targeted .
. Biosensor researchers and developers
audience

Detection of cytokines using biosensor based on
functionalized nanggcarriers growth on gold electrode

Sarah Chaibi, Toufik hadiexsi, Ahaidia Seddik El Hak. Nowrdin Yaakoubi, Abdoullatif barakat
Nadia Zing, Adelhamid Exrachid,

Dr. Ahdoullatif Baraket
Université de Lyon, Université de Claude Bernard Lyon 1, UMR

5280, 5 rue de la Dgug, Institut des Sciences Analytiques (ISA),
69100, Villeurbanne, France.
Abdoullatif.Baraket@isa-lyon.fr
a.baraket@gmail.com

ICONAN 28-30 + 2016 + Paris, France. 1 E

Figure 25: Presentation in the International Conference On Nanomedicine And Nanobiotechnology ICONAN.

Table 20: Details of the International Conference On Nanomedicine And Nanobiotechnology ICONAN event.

Conference Title International Conference On Nanomedicine And Nanobiotechnology ICONAN
Location Paris, France
Date September, 2016
Theme of the Detection of cytokines using biosensor based on functionalized nanocarriers
Conference growth on gold electrode
Targeted - o
audience Health specialized scientific, Biosensor researchers and developers
EVERIS

HEARTEN presentation in the ehCOS Week

EVERIS celebrated the ehCOS Week in Valencia from September 26" to 30" 2016. In this event
promoted by the ehCOS department of everis, which deals with a suite of products oriented to the
Healthcare sector, different Directors, Managers and Clinicians of the ehCOS department that are
doing commercial exploitation in Europe, USA and Latam attended the meeting where different
presentations concerning ehCOS products were done. We took the opportunity in this internal event
to present the different Research & Development projects we are dealing, including the HEARTEN
Project.
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ehCOS Week ‘16

Valencia. Sept. 26-30

“Creating 1t together”

JUEVES 29

Programa profesional. Coordinador de la sesion: Francisco Becker

09:00-09:20 Proyectos de innovacién de Health en Espafia y su repercusién en ehCOS.
Figure 26: Excerpt of the programme of the ehCOS Week where R&D projects including HEARTEN were
presented.

AppArt

HEARTEN presentation in the 9™ International Scientific Conference for The Energy and Climate

Change

AppArt participated in the 9™ International Scientific Conference for The Energy and Climate Change
[24], organized by the National and Kapodistrian University of Athens, The Conference tool place on
the 12" of October in Athens. In the Conference framework, AppArt participated in the section related
to machine-to-machine implementations discussing the innovative HEARTEN project.

Figure 27: HEARTEN presentation in the 9th International Scientific Conference for The Energy and Climate
Change.
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Table 21: 9th International Scientific Conference for The Energy and Climate Change event details.

Event 9" International Scientific Conference for The Energy and Climate Change
Location Athens
Date October 2016
Targeted
g. Researchers from Scientific and Academic backgrounds
audience
FORTH

HEARTEN presentation in Fabulous Conference

FORTH participated in the 2nd EAI International Conference on Future Access Enablers of Ubiquitous
and Intelligent Infrastructures (Fabulous 2016) [25] that was held in Belgrade, Serbia in October 24—
25, 2016. The objective of Fabulous Conference is to gather prominent researchers from research
institutions, universities and industry, as well as innovators and entrepreneurs in the broad areas of
healthcare delivery, future wireless networks, assisted living and smart infrastructures towards their
interaction and exchange of ideas, expertise, experience and know-how and for further discussing the
latest outcomes and achievements. FORTH presented HEARTEN concept and progress in the KMS
development and trigger important discussions related to patient empowerment and monitoring.

HEARTEN main aspects

v Patient monitoring

v Patient medication adherence
¥ Patient empowerment

v Prevent risky incidents -alerting

Personal care

Knowledge v Knowledge related to medication
¥ Knowledge related to lifestyle
v Knowledge related to pat. status

Sensor/ ¥ ECG/Heart Rate
biosensordata [ FUTH T
Nutrition v Weight Scale
¥ Blood Pressure
¥ Nutrition data through mobile
application

- * @FORTH _

Figure 28: HEARTEN presentation in Fabulous Conference (slide 10).
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mHealth and patients

EB=E==EE

Figure 29: Photo taken during the Fabulous presentation.

Table 22: Fabulous conference details.

Event Fabulous Conference

Location Belgrade

Date October 2016

Targeted Researchers from research institutions, universities and industry, as well as
audience innovators and entrepreneurs

HEARTEN presentation in XIV Mediterranean Conference on Medical and Biological Engineering

and Computing (MEDICON 2016)
HEARTEN participated in Medicon Conference and presented the paper entitled “The evolution of
mHealth interventions in Heart Failure: A Review and Framework for Development”. More details
have already been presented in “D2.3 - HEARTEN Presentations and Promotional Material2”.

Table 23: Medicon conference details.

Event Medicon Conference
Location Paphos, Cyprus
Date May-April 2016
Targeted . . . . . .
~ Medical and Biological Engineering and Computing experts
audience
CSIC

Conference paper (invited) presented in the Annual Conference of the Spanish Society of

Cardiology (SEC 2016)

This presentation aimed to introduce the HEARTEN project to an audience of cardiologists. The specific
session in which the paper was presented was entitled “Digital technology, biosensors and
telemonitoring in heart failure”. The overall approach of the project was discussed, with emphasis (at
the request of the organizers) in presenting the biosensors for the detection of HF biomarkers in
breath and saliva.
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Figure 30: Slides of the HEARTEN presentation in SEC 2016.

Table 24: Details of SEC 2016 Conference event.
Conference Title Annual Conference of the Spanish Society of Cardiology (SEC 2016)

Location Zaragoza, Spain
Date October 2016
Theme of the ) )
Cardiovascular diseases
Conference
Targeted ) .
. Cardiologists
audience
UNIPI

HEARTEN presentation in the 6th EAI International Conference on Wireless Mobile Communication

and Healthcare -EU e-Health projects’

Hearten was invited to participate to the 6th EAI International Conference on Wireless Mobile
Communication and Healthcare -EU e-Health projects’ dedicated Round Table which was held in Milan
(Italy) on November, 17th 2016, where an extended review of the EU projects on e-Health was
presented by several clinicians and cardiologists. The emerging potential of these resources was also
provided. The following projects were presented: PEGASO -Fit for Future- (Andreoni), HEARTEN
(Trivella), PAEON (Tronci), NEPHRON+ and SMARTER-SI (Lanting), PALANTE (Bertelé), JAseHN (Weber).
Interaction among the various projects were stimulated in respect to (i) Motivational aspects and
effectiveness in e-Health initiatives, (ii) Ethical, privacy and security issues faced in the projects, (iii)
Technological prospects and Exploitation in e-Health projects.
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HEARTEN
P 4

A co-operative mHealth environment targeting adherence and
management of patients suffering from Heart Failure

Roger Fuoco, Professor of Analytical Chemistry
University of Pisa, Italy

WP4 Manager for Identification of sensing parameters z
UNIPI M. Giovanna Trivella, MD, Cardiologist
Italian National Research Council - CNR J
Delegate by UNIPI as Ethical & Privacy Issues Manager i \Mvesoioiesy

This project has received funding from the nion’s Horizon 2020 research and
innovation pre inder grant agreement No 643694

Data Collection

Collection of HF clinically
relevant data [patient,
sensor, biosensor and

Relational Database: Patient specific data
noSQL Database: Measurements of sensors & breath/ saliva biosensors

Round table event for European mHealth projects
Milano 17 November 2016

Funded by This project has received funding from the European Union’s Horizon 2020 research and
the European Union innovation programme under grant agreement No 643694

Figure 31: HEARTEN presentation in the 6th EAI International Conference on Wireless Mobile Communication
and Healthcare -EU e-Health projects.

Table 25: 6th EAIl International Conference on Wireless Mobile Communication and Healthcare -EU e-Health
projects details.

Event 6th EAl International Conference on Wireless Mobile Communication and
v
Healthcare -EU e-Health projects

Location Milan, Italy
Date 17" November 2016
Targeted . . .

. Expert participant in EU projects on e-Health
audience
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YOURDATA

Project presentation in SINNOVA 2016 event

In this event, YOURDATA presented HEARTEN project to investors and entrepreneurship coming from
all over the world (Figure 32). Also, the project has been described to general public in Sardinia and

scientific researchers.

s

Figure 32: Project presentation in SINNOVA 2016 event.

BIOAXIS-CAREDOME

BIOAXIS-CAREDOME presented HEARTEN and its progress to Pharmaceutical Executives in 17
international pharmaceutical companies operating in Greece and Cyprus. The aim of the meetings was
to introduce HEARTEN as a potential service which could be provided from pharmaceutical companies
in companion to their HF medication. Furthermore, BIOAXIS-CAREDOME has presented HEARTEN to
49 cardiologists in Portugal and Greece in order to present the potential value of patient management
through the HEARTEN platform.

UMOR

UMOR presented results from the HEARTEN investigations as part of presentations on international
meetings to transport and disseminate new knowledge into the broad international research
community.

Table 26: Details of the UMOR presentations in various events .

Event The Pittsburgh Conference on Analytical Chemistry and Applied Spectroscopy
Location Atlanta (US)
Date 2016, March 6-9th

X . Real-Time PTR-TOF-MS Measurements Reveal Effects of Respiratory Maneuvers
Title/ Presider . . .

onto Exhaled Breath Biomarker Profiles / P Sukul, J K Schubert, W Miekisch

Targeted International; (Bio)analytical experts, researchers from research institutions,
audience universities and industry, as well as innovators and entrepreneurs
Event Metabolomics and Volatilomics Symposium
Location Pune (India)
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HEARTEN
4
Date 2016, May 14-16th
. . Keynote lecture: Breath analysis: A promise to non-invasive diagnosis / P Sukul, J
Title/ Presider o
K Schubert, W Miekisch
Targeted International; Biomedical Experts, researchers from research institutions,
audience universities and industry
Event 2nd European Indian (New Indigo-HCV) Meeting
Location Rostock (Germany)
Date 2016, June 13-15th
. . Physiological influences on real-time breath biomarker profiles / P Sukul, J K
Title/ Presider o
Schubert, W Miekisch
Targeted International; Medical & Biomedical Experts, researchers from universities and
audience industry
Event Breath Summit - International Association of Breath Research (IABR)
Location Zurich (CH)
Date 2016, September 13-16th
. . Keynote lecture: On the way to new horizons - breath VOCs for personal
Title/ Presider o .
monitoring / W Miekisch
Targeted International; Experts of breath research, researchers from universities and
audience industry

2.2.4 Leaflets

EVERIS

EVERIS along with SAS and CSIS worked on the Spanish version of the HEARTEN leaflet. EVERIS also
was invited to participate in different disseminations events were we took the opportunity to
distribute the HEARTEN flyer. The events were EVERIS attended are as follows:

HIMSS Europe World of Health IT (WoHIT) Conference & Exhibition
EVERIS was invited to this event and took this opportunity to distribute among researchers, health
professionals and health organizations managers, information concerning the HEARTEN project by

providing the latest version of the flyer (Figure 33).

B ; gl“i]' 2016} l .

Speakers’ Coruer

Figure 33: HEARTEN flyer distribution in WoHIT Conference & Exhibition.
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Table 27: HIMSS Europe World of Health IT (WoHIT) Conference & Exhibition.

Event HIMSS Europe World of Health IT (WoHIT) Conference & Exhibition
Location Barcelona, Spain
Date 21-22 November 2016
Targeted
”? Healthcare stakeholders
audience

European Summit on Digital Innovation for Active and Healthy Ageing

EVERIS, as coordinator of one of the objectives within C2 Action Group of EIPAHA, has been invited to
attend the European Summit on Digital Innovation for Active and Healthy Ageing that will take place in
Brussels from December 6 - 8" 2016 [26]. EVERIS is taking this chance of having access to healthcare
researchers and stakeholders to distribute the HEARTEN flyer during this event.

Table 28: European Summit on Digital Innovation for Active and Healthy Ageing

Event European Summit on Digital Innovation for Active and Healthy Ageing
Location Brussels, Belgium
Date 6—8 November 2016
Targeted
g. Healthcare stakeholders
audience
FORTH

HEARTEN participation in Cardiovascular Training Conference for HF

HEARTEN distributed the project’s flyer and presented HEARTEN project main objectives in the
Cardiovascular Training Conference for HF that took place in loannina [27], 3 December 2016.
Specifically, several cardiologists and clinical experts of HF who participated in this event had the
opportunity to be informed about HEARTEN collaborative platform and share their opinion about the
added value of the tight communication between the HF patients and their doctors, as well as provide

feedback and suggestions for further system improvement.

\

Figure 34: Photos of the HEARTEN participation in the Cardiovascular Training Conference for HF event in
loannina.
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HEARTEN
A 4
Table 29: Details of the Cardiovascular Training Conference for HF event.
Event Cardiovascular Training Conference for HF
Location loannina, Greece

Date

December 2016

Targeted
audience

Cardiologists, general practitioners, clinical experts in HF

CSIC

CSIC collaborated with SAS and EVERIS for the translation of the HEARTEN leaflet into Spanish (January

2016).

HEARTEN
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Figure 35: Spanish version of the HEARTEN leaflet.
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UNIPI

Flyer distribution in Bright 2016 event

UNIPI promotes the HEARTEN project distributing the HEARTEN leaflet during the Researchers' Night -
Bright 2016 Night held in Pisa on September 30". This event is a European Commission initiative
coordinated by the University of Siena, which gives everyone the chance to meet researchers and find
out about their latest discoveries in more than 300 cities of 24 European countries. The event aims to
promote active participation of people in talks, shows, and debates intended to demonstrate the
importance and relevance of modern research.

SAS

Flyer distribution in the 15th European Congress of Internal Medicine (ECIM) and in the “XXXVII

Congreso Nacional de la Sociedad Espaiiola de Medicina Interna” (SEMI) Spanish conference

In this event, SAS distributed the project’s flyer, approached and came into contact with several
internal medicine professionals, disseminating HEARTEN vision, findings and progress.

Flyer distribution in the “XXXVII Congreso Nacional de la Sociedad Espaiola de Medicina Interna”

(SEMI) Spanish conference
In this event, SAS distributed the project’s flyer in Spanish, approached and came into contact with
several internal medicine professionals, disseminating HEARTEN vision, findings and progress.

Table 30: SEMI 2016 conference details.

Event XXXVII Congreso Nacional de la Sociedad Espafiola de Medicina Interna (SEMI)
Location Zaragoza, Spain
Date 02-03 September 2016
Targeted . .
- Internal Medicine professionals
audience
YOURDATA

Flyer distribution in SINNOVA 2016 event

In this event, HEARTEN distributed the project’s flyer, and came into contact with several
entrepreneurs and foreign investors disseminating HEARTEN solution, findings and progress. Also,
general public in Sardinia had the opportunity to hear for the first time HEARTEN potential.
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2.2.5 Website

The project website [28] is regularly updated and includes all the new dissemination activities of the
project. In the main page of the website the visitor can be informed about the participation of
HEARTEN Consortium in different events (Figure 36).

o

MEMBER ACCESS

e HEARTEN

Video

HEARTEN is a project funded by the European Union, with twelve pariners from six Europe-
Behavioral survey an countries; three Universifies, two research centers, five SMEs, one industry pariner and ¢ December 2016
one Healthcare authority partner. HEARTEN consortium join forces to engage all actors re-

Project Overview

loted to the management of patients suffering from Heart Failure (HF), towards developing

~ a multi-stakeholder patient centered mHealth ecosystem. 28" 99 20 ) 3

Consortium & as e - C w5

2 5 6 7 8 9 10 11
Ethical and Legal lssues

12 13 14 15 16 17 18

Contact a m 1 Bon oR e

o £l 2L Lo Pis]

Dissemination 26 27 28 29 30 1

2 3 4 5 6 1 8

03/12 Conference of Heart Failure

> Events of the month

Figure 36: Overview of the HEARTEN website main page.

Due to the different types of communication activities performed by the consortium, the
dissemination section has been split in five different subsections: publications, presentations, posters,
media and follow us. In each of these sections a detailed presentation of the project activities is
enabled (Figure 37).

MEMBER. ACCESS

HEARTEN
v

PUBLICATIONS

Video

A flexible electrochemical micro lab-on-chip: applicafion to the detection of interlevkin-10
Behavioral survey

Authors: Abdoullctif Baraket, Michael Lee, Nodia Zine, Nourdin Yackoubi, Joan Bausells, Abdelhamid Errachid
Proje:
Microchimica Acta

Ethical and Legal ksues
A novel EIS field effect struciures coated with TESUD-PPy-PVC-dibromoaza[7]helicene matrix for polassivm ions defeclion

Contact
Lontac Awuthors: Moncef Tounsi, Mourad Ben Braiek, Houcine Barhoumi. Abdoullatif Baraket, Michael Lee, Nadia Tine, Abderazak Maaref, Ab-
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ting polypyrrole polymer shell: Preparafion and characlerizafion
Media

MNeto, Abdoullatif Baraket, Dounia Kabbaj, Nadia Zine. Abdelhamid Erachid, Hatem Fessi, Marcos Hi-

Follow usl 5

Matericlk Science and Engineering

Figure 37: HEARTEN website — Dissemination section.
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To communicate the overall vision and approach of HEARTEN project a video has been prepared and is
available in HEARTEN website (Figure 38) as well as in the project social media. This video presents the
key components of HEARTEN platform, the way their communication is enabled, the technology used
for their development, and the gained benefits after the platform adoption by the HF patients and the
involved ecosystem actors.
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Figure 38: HEARTEN website — video section.

To enhance the attractiveness of the website, two new sections are under preparation and should be
online/completed by the beginning of 2017:

Behavioral Survey section: a dedicated page is being created explaining the survey on the

expected intention to use the HEARTEN platform (a link to a well-designed questionnaire will
be included) (Figure 39).
Pilot dedicated section: a page will be online explaining the pilot study that will be conducted

(February 2017). The page will provide clear information to patients, healthcare professionals

and other actors.

Home

Video

Behavioral survey

Project Overview

Consortium

Ethical and Legal lssues

Contact

Dissernination

MEMBER ACCESS

BEHAVIORAL SURVEY

HEARTEN survey aims to understand to what extent the HEARTEN mHealth solution and the related services could be adopted in differ-
ent heath systems existing in EU.

In EU exist at least four types of healthcare systems
- The Scandinavian and Contfinental heclthcars systems present a prevalence of no means-tested principles
- Tthe UK and Ireland healthcars systems are, on the confrary, based on means-fested principles

- The Mediterranean counfries are based on principles of social assistance and due to the recent strong economic crisis this cpproach
is moving toward a non means-tested based service.

- The eastern Central Europe countries have a imited state provision of healthcare services and a sfrong tradition of families’ responsibil-
ity for care

We are conducting an on-line survey aiming to collect statisfical evidences in ot least 8 EU MS with about 3.600 pafients.

Figure 39: HEARTEN website — behavioral survey section.
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In addition, a statistics tool is also available showing the visits in the website. (eg please see number of
visits from 23™ September to 30" November). In addition the following info is available:

e Number of connections: 497

e Users: 307

e Pagesseen: 1620

e Pages per connection: 3.26

e Average of time per connection: 3.04

(O Returning visitor () New visitors

Figure 40: Overview of the website visits.

2.2.6 Dissemination via the social media

Social media (Facebook, twitter, LinkedIn) are popular social tools that bring together people with
their friends, co-workers or class-mates. There is also a powerful and quick way to disseminate
HEARTEN among the wider society. HEARTEN partners agree that these dissemination tools can
increase the people’s awareness about the vision and the outcomes of the project as well as enhance
the rapid commercialization of the final HEARTEN platform. Being part of the right communities is
crucial for dissemination via Social Media platforms. Information about the latest updates on the
website, new events, discussions and news are being provided via the social networks in a continuous
basis. In the following table the posts performed in Facebook and Twitter from M13-M24 is provided.

Table 31: Facebook and Twitter posts (M13-M24).

Number of posts M13-M18 M19-M24 M13-M24
£ Facebook 18 71 89
g Twitter 38 86 124

Facebook, Twitter and LinkedIn

Facebook [29] and Twitter [30] are both an efficient way of informing the wide audience about the
status of the project in terms of the achieved results and overall progress, but also keep them
informed regarding the presence of the Consortium in events where the project is communicated to
different type of stakeholders, experts and different users.
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Figure 41: Overview of HEARTEN posts in Facebook.

m HEARTEN PROJECT eartenH2072 10N ool pcxagpaons &
wgm Bl e-Health projects’ dedicated
*hkkkk
Round Table HEARTEN PROJECT 2 N
L) % The facts: Adherence to medications is an essential part of heart
- eHealth ’ ¥ failure self-care#

# The solution: HEARTEN Adherence Risk Module!!lt #

6th EAl

e on Wireless Mobile

d Round Table

Two typ;s of predictions:

(i) medication adherence
(ii) global (medication+nutrition+physical activity)

Opam
presentation .
(n Retrieves  Estimates

available (non)

patientdata Adherence

Figure 42: Overview of HEARTEN posts in Twitter.

LinkedIn

In the early beginning of HEARTEN project an account in LinkedIn has been created [31] for informing
the research and technology community for the project outcomes. In particular HEARTEN LinkedIn
account has reached includes the following sections: (i) general description, (ii) publications, (iii) posts
and has managed to reach 217 connections with people for different fields of expertise including
Biostatistics experts, Researchers of Medical Science, Psychotherapy consultants, Cardiologists and
other clinical experts of Cardiology, Software Developers, Physicians, nutritionists, Business
Developers, Health Unit managers and Consultants for medical devices.
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Figure 43: Overview of HEARTEN profile in LinkedIn.
2.2.7 Other dissemination activities

FORTH

HEARTEN and Synehizo organization

HEARTEN puts the HF patient in the center of the attention, this is why in all of the development
stages a close communication with HF patients is achieved. Apart from the patients enrolled in the
pre-pilot study (SAS, UNIPI) that are the first actors using an initial approach of the HEARTEN platform,
other dissemination activities are in parallel conducted for bringing together the patient community
with the world of technological development. FORTH has come into contact with the Hellenic
organization of patients with HF, called “Synehizo”, presented the overall concept of HEARTEN
platform, received initial feedback regarding the problems patient’s face, their perception about their
adherence in the provided by the doctors suggestions and suggestions that could be integrated in the
HEARTEN platform for enabling the improvement of these patient’s health outcomes and quality of
life.
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o Ponbdet kot Ba mapaxtvel Tov acbev) va eivar Guvem|g oTig vrodeiZetg
And ™) @i o acteviic Ba:
* PpioxeTot GTO KEVIPO TN TPOGOYNG GADV TOV SPTAEKOUEVMV CTIV DYEld TOV

o evBdppuvetan GTO Ve COUETEYEL BVEPYE GTV Stoyeipton) TG vYeiag Tov

Figure 44: Overview of the letter provided to the “Synexizo” organisation.

SAS
SAS has performed the following additional dissemination activities related to HEARTEN project:

e An online presentation called “HEARTEN - A CO-OPERATIVE MHEALTH ENVIRONMENT
TARGETING ADHERENCE AND MANAGEMENT OF PATIENTS SUFFERING FROM HEART
FAILURE” in the Andalusian Regional Gorverment webpage:
http://www.juntadeandalucia.es/fundacionprogresoysalud/investigamas/files/proyectosinter
nacionales/Abriendo_Fronteras.pdf (01/02/2016).

e An oral presentation related to the HEARTEN project oriented to Internal Medicine
Professionals, in the Virgen del Rocio University Hospital (27/09/2016).

e Oral presentations related to the HEARTEN project directed to science students, in the context

of the “Andalusian Science Week Open Days” workshop, in the Virgen del Rocio University
Hospital (08/11/2016 - 11/11/2016).

e An oral presentation related to the HEARTEN project directed to science students, in the
context of the “Bridging the gap between companies and students” workshop, in the
University of Seville (25/11/2016).

YOURDATA
In November 2016, YourDATA presented HEARTEN to Dr. Maurizio Porcu, head of Cardiology Unit of
Brotzu Hospital in Cagliari. Dr. Porcu expressed his interest in HEARTEN solution, expecting to be

Page 55 of 63


http://www.juntadeandalucia.es/fundacionprogresoysalud/investigamas/files/proyectosInternacionales/Abriendo_Fronteras.pdf
http://www.juntadeandalucia.es/fundacionprogresoysalud/investigamas/files/proyectosInternacionales/Abriendo_Fronteras.pdf

m

HEARTEN
h. 4

D2.10 Dissemination plan and activities 2

updated about project progress and willing to implement it also in Brotzu Hospital at the end of the
project. He also is ready to cooperate during HEARTEN Survey among HF patients in 2018 (see D2.7 for
more details on this).

BIOAXIS- CAREDOME

In May 2016, BIOAXIS-CAREDOME has sent a newsletter related to HEARTEN to its cooperating
caregivers (nurse agents) in Portugal and Greece. The targeted audience consisted of 61 nurses, whose
main role is to support, manage and monitor patients during their disease lifespan. The newsletter
was pointing out the clinical state-of-the-art of HEARTEN. In addition, the newsletter was presenting
how telemonitoring is contributing in reducing healthcare costs and improving patient management
and support. Concluding, the newsletter was presenting how HEARTEN is offering added value to all
actors in the monitoring and management of patients with HF.

s News // HEARTEN state of the art from clinical perspective - Message (HTML)
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b Junk~ Delete Archive  Reply Reply Forward - 3 = love [ Actions + ssign  Mark Categorize Follow | Translate = C Evernc
w Al EgMore~ |V Done (2 Reply & Delete o EAct Policy~ Unread  ~  Up~ K~
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Tet 4/5/2016 11:14
'.5

(& Stefanos Zervos
| A News // HEARTEN state of the art from clinical perspective

To Nurse Network All

Signed By szervos@bioaxis.com

30

@ This message was sent with High importance.

What is Heart Failure?

HF is a clinical syndrome that results from any structural or functional impairment of heart function (ventricular filling or ejection of blood). The patients suffer from dyspnea, fatigue, bad exercise
tolerance, pulmonary and/or peripheral fluid retention. It is a clinical diagnosis based on a careful history and physical examination. HF may result from disorders in any part of the heart (pericardium,
myocardium, endocardium, heart valves, or large vessels). Based on the Ejection Fraction (EF), two main groups of HF patients are identified: HF with preserved EF (HFpEF) or reduced EF (HFrEF).

How Heart Failure effects the healthcare costs?

HF is a disease with high prevalence (estimated about 2% in the adult population in developed countries, and more than 8% in patients older than 75 years). About 3-5% of hospital admissions are
linked with HF patients, since HF is the first cause of admission by healthcare professionals in their clinical practice. The costs are very high, reaching up to 2% of the total health costs in the developed
countries. In Spain, the costs associated to the care of HF patients are about 1.8-3.1% of the global health budget. About 73% of these costs are related to the care of HF patients during the hospital
admission.

Lifestyle recommendations

Among the measures recommended for the treatment of patients with HF, non-pharmacological measures play an important role. One crucial example is the education of patients by means of specific
training, which assists in self health care (recommendation grade 1; evidence level B). As a result, patients learn to carefully monitor their symptoms and weight fluctuations, control their sodium intake,
take their medication exactly as prescribed (adherence), and remain active. In a systematic revision of 35 educational intervention studies, it was revealed that the education of patients with HF
improved their k ledge of the diti If- hcare and adherence to the treatment, increased time until next hospital admission and reduced the number of days in hospital. In particular,
informing the patient on arrival and when leaving hospital can contribute to a reduction in the number of days in hospital, reduce costs and lower the rate of mortality (6 months follow up).
Education of patients is especially relevant in the so-called “vulnerable phase”, the early post-discharge time interval immediately after hospitalization, when the majority of events occur. Taking into
account the lack of support and the increase in the number of hospital admissions and the risk of death, social and family support are very important. This support helps to reduce patient stress,
encourage therapeutic adherence, and improve healthy habits. For this reason, educating the HF patient and those around them is vital.

Figure 45: Newsletter provided to BIOAXIS-CAREDOME caregiver Network..

2.2.8 What we achieved vs what we originally targeted in terms of dissemination activities

In the following table a list of the dissemination activities that we have targeted and their
achievement is presented. Most of them have been accomplished as planned, while some other have
been replaced by other dissemination activities, as already presented in previous sections.

Table 32: Overview of the targeted dissemination activities and the actual achievements.

Partner Means of dissemination

Event/Media

‘ Status (achieved/not achieved)

Pharmaceutical Event/
(Presentation, Leaflet)

10" Pharmaceutical Marketing
Conference (Greece)

This has been rescheduled for
the next period

Healthcare Professionals
Event/
(Presentation, Leaflet)

BIOAXIS-
CAREDOME

42™ Panhellenic Medical
Conference (Greece)

This has been rescheduled for
the next period

HEARTEN state of the art
from clinical perspective

42 nurses cooperating with
BIOAXIS-CAREDOME

Achieved
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Partner

Event/Media

Means of dissemination

‘ Status (achieved/not achieved)

(Newsletter)
Cardiologists
resentations
P . Medical Office / Clinic visits Achieved
(Meetings in Portugal and
Greece)
Abbvie Pharmaceuticals L .
. Company Visit Achieved
(Meeting - Greece)
Roche
(Meetings in Portugal and Company Visit Achieved
Greece)
Novartis
(Meetings in Portugal and Company Visit Achieved
Greece)
Bayer
(Meetings in Portugal and Company Visit Achieved
Greece)
Amgen . .
L Company Visit Achieved
(Meeting in Greece)
Takeda
(Meetings in Greece and Company Visit Achieved
Rest of Balkans)
MSD (Meetings in . .
Company Visit Achieved
Portugal and Greece)
Boehringer Ingelheim
(Meetings in Portugal and Company Visit Achieved
Greece)
UCB (Meetings in . .
Company Visit Achieved
Portugal and Greece)
Pfizer
(Meetings in Portugal and Company Visit Achieved
Greece)
Presentation of Funded
Project, Research and Corporate Site Achieved
HEARTEN Project
IEO — European Institute .
Achieved
SITAL of Oncology [30]
Centro Cardiologico Meetings with our Italian .
_ Achieved
Monzino [31] customers
Lombardia Informatica .
Achieved
[32]
Website Achieved
. Facebook and LinkedIn .
Presentations, Achieved
accounts
newsletters, brochures, - -
YOURDATA Will be performed the following
announcements, papers Conferences
months
etc.
Local and national press and .
. Achieved
television
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Partner

Event/Media

Means of dissemination

Sardinian local health care

‘ Status (achieved/not achieved)

Achieved
system
Clinical sessions in Virgen
del Rocio University Internal diffusion Achieved
Hospital
Conferences about HF or .
) . Flyers /brochures Achieved
Medical Informatics
Newsletters Achieved
Poster and/or oral
communications in .
Conferences Achieved

national (Spanish) and
international conferences

Scientific papers in
relevant journals like:
e Journal of the

international research
community

Task force for standardisation

SAS )
American
Medical
Informatics
Association.
e Journal of L o Will be performed the following
. Scientific publications
Medical Systems. months.
e Journal of
Biomedical
Informatics.
e |EEE Journal of
Biomedical and
Health
Informatics.
Presentation of the Conferences Achieved
outcomes of its research
related to the analysis
UNIPI d identificati ‘
and identification o Scientific publications Achieved
breath and saliva
biomarkers.
Achieved
International association for (4 presentations/ abstracts in
breath research (IABR) International conferences IABR
2016; Pittcon 2016, NCCS 2016)
Transport and -
. ) Achieved
disseminate new (Publicati inQl |
ublications in ournals
UMOR knowledge into a broad J

Implication of basic HEARTEN

results as typical example for

sensor QC and validation into

the IABR standardization task
force)
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Partner

Means of dissemination

Event/Media

‘ Status (achieved/not achieved)

Poster and/or oral
communications in
national and international
conferences, as well as,
journals related to the
development of saliva
and breath biosensors

Conferences

Achieved

Scientific journals

Achieved

Dissemination of both

magazines, webspots and
congresses

CsIC
CSIC-specific results and . .
. Not done in 2016. Done in 2015
general overviews of the
oct devel tt (announcement of the start and
roject development to
proJ . . P Press and outreach offices/CSIC objectives of the project). It is
Spanish media (press L o
communication department expected to be done again in
releases, press . .
i . 2017, with the final results
conferences, interviews, .
. achieved.
web pages and social
networks)
Scientific papers in
relevant journals like:
e  38th Annual
International
Conference of
Scientific publications Achieved
the IEEE
Engineering in
FORTH g . 8
Medicine and
Biology Society
(EMBC'16)
Federated conference on This dissemination activity was
computer science and not performed and was
information systems replaced by the participation of
(FedCsIS) FORTH in Fabulous Conference.
Partially achieved and
alternative actions arranged:
Dissemination in, corporate
meetings with possible future
shareholders and Academic
Conferences:
(i) Presentation of HEARTEN
Dissemination in several project in large Greek
online and on-paper . Telecommunications Company:
AppART Greek Media Agency

telecommunications
professionals formed the
audience considered a potential
shareholder for the future

(ii) Participation in o
International Conference
Energy and Climate Change:
many innovative Greek
companies presented in an a
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Partner Means of dissemination Event/Media ‘ Status (achieved/not achieved)

broad academic audience
innovative solutions of several
scientific fields

Presentations, . .
Company website, Social
newsletters, brochures, . ] .
EVERIS media, Company presentations, Achieved
announcements, papers Medi
edia

etc.

Scientific papers in
relevant journals like:
e Journal

"Materials
Science and L o .
UCBL . . Scientific publications Achieved
Engineering: C"
[15]
e Journal "Trends
in Analytical

Chemistry" [9]
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3. Dissemination planned for M25-36

3.1 Planned activities per partner
UCBL
The dissemination strategy that UCBL will follow is related to development of breath/saliva
biosensors for HF and will be presented in International conferences with large audience and
experts in the field. These will mainly focus on demonstrating the impact of such sensor tools
in health application. In addition, the participation in National and International workshops
will be achieved as well as publication in Journals related to biosensors technology.
EVERIS
EVERIS plans the following actions for the upcoming months:
e Preparation a video concerning the works on the HEARTEN — SAS EHR integration to be
published in the social networks of the project.
e Distribution of leaflets to Health events were EVERIS is invited
e Preparation of a leaflet concerning the HEARTEN — SAS EHR integration
e Publication under the HEARTEN Website of monthly consolidated news appeared in the social
networks of the project as digest newsletters.
e  Contribution to social networks of the HEARTEN project concerning the integration works as
well as dissemination events were EVERIS participate.
AppArt
In the following months AppArt has arranged the following dissemination activities:
e Presentation in a second large Telecommunications Company for potential future shareholder
interest
e Article in the Sunday Edition of the newspaper “TO VIMA”, in the pages regarding scientific
innovation. AppArt has talked with the journalist of the column and the issue is in progress
e Article in the online magazine for the Telco Industry, Netfax.
FORTH
FORTH plans to participate during the next reporting period in two-three conferences and submit a
journal publication. Specifically, results of the Knowledge Management System will be submitted for
possible consideration in the 39th Annual International Conference of the IEEE Engineering in
Medicine and Biology Society (EMBC’17) that will take place in Korea, in the period July 11-15, 2017.
FORTH, in collaboration with the other clinical and technical participating partners plans to submit the
design and results of KMS in a journal. Additional journal papers are planned depending on the
available patient data and the results obtained by the data mining analysis and the KMS application. In
addition, a flyer will be designed targeting the HF patients and the HF community in order to make
them aware of HEARTEN platform and the expected benefits from its utilization.
CsIC
The planned dissemination activities for CSIC for the last 12 months of the project are to continue the
publication of the results on the development of biosensors in scientific and technical journals, and to
continue to present the results in international conferences of the field. It is also planned to send a
press release in Spain at the end of the project summarizing the main results.
UMOR
The dissemination activities that are foreseen from UMOR in the following months are:
e Publications: 2 peer reviewed publications from D4
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e 3 presentations at international/ European scientific meetings: PittCon, IABR, ERS

e Organization of courses on real time monitoring of breath VOCs in patients with hemodynamic
instabilities during the Innolndigo Meeting, Rostock May 2018

o Link of HEARTEN with other EU projects (PIMMS, IMPACT, NCD-CAPomics) regarding the
measurement techniques and effects of hemodynamics on breath profiles

UNIPI

In the following months UNIPI has planned the following dissemination activities:
e Publications: 3 peer reviewed publications
e Participation to national and international congresses

SAS

SAS will perform the following dissemination activities:

e To perform a publication to the Health Technology Assessment journal to share with the
scientific community the clinical protocol that is going to be used in the pilot study.

e To present a poster communication to the 27th Medical Informatics Europe Conference
related to the integration between HEARTEN and SAS systems.

e Distribution of leaflets to all the conferences related to Internal Medicine, Cardiology or
Medical Informatics, in which SAS team participate.

e To prepare a video to share the opinion of doctors, nutritionists and psychologists related to
HEARTEN ecosystem.

e Prepare a new leaflet of clinical content.

YOURDATA
YourDATA will:

e Participate to SINNOVA 2018, Sardinian Innovation Fair, presenting HEARTEN progress;

e Organize a public event in Cagliari, to communicate to general public, scientific community
and healthcare system functionaries HEARTEN features;

e Make a survey among EU HF patients to collect useful data for exploitation purposes that, at
the same time, will help to spread HEARTEN information among patients and patients’
associations around Europe.

BIOAXIS-CAREDOME
BIOAXIS- CAREDOME will proceed with the following dissemination activities for the next months:

e Dissemination of project through company’s and HEARTEN's social media account.

e Face to Face presentation to Pharmaceutical Companies’ Executives in Portugal, Greece and
UK.

e Face to Face presentation to healthcare professionals in Portugal and Greece.

e Presentation to Cardiological Associations and related Patient Associations in Greece.

e Newsletter to BIOAXIS-CAREDOME nurse agents and cooperating healthcare professionals in
Portugal, and Greece.

e Participation and leaflet distribution in 8th Conference for Entrepreneurship and
Communication in Healthcare, Athens Greece on 18th and 19th of February 2017.

SITAL
SITAL will perform the following dissemination activities the following months:

e Presentation of the project on the corporate site

e Participation to Facebook POSTs with technical arguments as database and security

o Presentation of HEARTEN in clinical institutes in Italy.
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