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1. Introduction

The objective of dissemination is to present the progress of the project highlighting the technologies
and the results that derived from the extensive and in depth interdisciplinary collaboration of the
HEARTEN partners. This kind of activities will ensure and enhance the awareness of the clinic,
academic, industrial society and the diffusion of the HEARTEN findings. Dissemination will be carried
out by presenting and demonstrating HEARTEN’s objectives, concept, tools and vision at related
sectors while the communication channels will be maintained through the website, social media,
presentations and press releases [1].

In this deliverable we present the promotional material that is both informative and easy to navigate

and has been designed, created and circulated during the first six months of the project.
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2. HEARTEN Dissemination Tools and activities
One of the main goals of HEARTEN dissemination activities is to create and distribute presentation and
promotional material that will be available for broadly being distributed at key events.
During the period of the first six months the following material has been prepared as HEARTEN
promotional kit:

e press releases

e project slide presentation containing the objectives and summarizing the overall concept

e project brochure

e publications
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2.1 HEARTEN press releases

The aim of press releases is to attract attention to the project concept, the objectives, the major
developments, outcomes and achievements. An initial press release was released after the initiation of
the project and published in the “DIGITAL AGENDA FOR EUROPE” [2]. Other press releases have been
also published in several websites in order to generate awareness about project in the general public.
The press releases were created in different languages; English, Spanish and Italian since the overall

scope is to disseminate HEARTEN project on local press contacts as well.

B European Commissi... [ Horizon 2020 - Euro... [ EMIMD Catalogue -.. @) HMI - Hypnosis Mo... fernandobatista.net/... Jr Bookmarks

Create An ECAS Account | ECAS Login | About | Contact |

o
Palales

Tk DIGITAL AGENDA FOR EUROPE
A Europe 2020 Initiative

European Commission > Digital Agenda for Europe >

* Digital Digital seciety Digital economy Access Research
for Europe and connectivity and innovation

Digital society

HEARTEN will warn patients when they risk

Skills & Jobs heart failure
eHealth and Ageing -
eHealth - e
Ageing well with ICT - A n.ew EU-funded project will monitor l?reath,
saliva and other symptoms of heart failure (HF)
Research and innovation and send smartphone alerts to HF patients
X every time they find themselves in a critical ]
EU investments situation.

that detect and quantify novel breath and saliva
HF biomarkers that reflect the health status of
Cybersecurity and privacy the patient and identify whether the patient
adheres to the administered drugs.

Public Services

ErErd iy The HEARTEN project will develop biosensors H EART E N

SHARE THIS
Online trust
Content and media . . .
Breath biosensor integrated into smartphone
Emergency and support lines
The breath biosensor will be integrated into the smartphone while the saliva
biosensor will be integrated into the patient’s cup.

Additional sensors for monitoring the ECG, the blood pressure and the physical
activity constitute the sensor kit of the patient. The input data are complemented
with nutritional information frem the patient’s smartphone, weight monitoring
through wireless weight scales as well as the patient’s profile and information
directly added by the caregivers and the healthcare professionals.

These multi-parametric data are then transmitted to the HEARTEN cloud reference
architecture, where a knowledge management system analyses them and delivers
critical information at hand, provides alerts, guidelines, trends and predictive
models to the patient and the ecosystem actors.

Figure 1: HEARTEN press release in “Digital Agenda for Europe” [3].

Page 6 of 31



D2.2 HEARTEN Presentations and Promotional Material 1

Quasi 4,5 milioni di euro per dodici
progetti di ricerca dell’Universita
di Pisa

Prime valutazioni nell ambito di Horizon 2020, il nuovo programma
quadro per la ricerca e I'innovazione dell’Unione Europea

@ UNIVERSITA R PROGETTI S RICERCA

30 gennaio 2015 =, ot

THE FRAMEWORK PROGRAMME FOR RESEARCH AND INNOVA

HO

PISA. Quasi 4,5 milioni di euro per dodici progetti di ricerca a cui partecipa

0 I'Universita di Pisa: sono questi i numeri dei primi contratti firmati nell’ambito
di Horizon 2020 il nuovo programma quadro per |a ricerca e l'innovazione
dell'Unione Europea, che ha premiato I'Ateneo pisano selezionando dodici
proposte presentate insieme a universita di tutta Europa. «Sono progetti che
vanno dalla ricerca di frontiera allo sviluppo tecnologico, dalla valorizzazione
dei risultati della ricerca allo sviluppo dell'innovazione, dalla salute alla
sicurezza alimentare — commenta la professoressa Ann Katherine Isaacs,
delegata del rettore per i Programmi europei — Per il nostro Ateneo & un
risultato sicuramente positivo, che ci auguriamo venga ampliato nelle
prossime settimane, visto che ci sono ancora 75 proposte gia presentate in
attesa di esito che dovrebbero portare a Pisa altri significativi successi,
nonché altre numerose proposte in preparaziones.

Figure 2: HEARTEN press release in “iltirreno edizione Plsa” and in “Universita di Pisa”

(4], [5].
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BioAXIS.

Healthcare INVESTORS ~ CAREER  CONTACT Q

WORLDWIDE

23 October 2014

Technology helps patients’ battle heart failure: BIOAXIS
Healthcare Portugal’s role in a novel cooperative targeting
NTEGRATED SOLUTIONS patients suffering from heart failure.

YEARS OF EXPERIENCE

OUR GROUP

OUR MISSION

Technology helps patients’ battle heart failure: BIOAXIS Healthcare Portugal's role in a novel cooperative
QUALITY AND COMPLIANCE targeting patients suffering from heart failure.

BIOAXIS Healthcare Ltd, a recognized EU patient adherence expert, announced that its’ Portuguese subsidiary
NNOVATIVE SPIRIT Caredome Patient Support and Healthcare Solutions will play a contributing role to a novel cooperative
strategy focused on the mHEALTH environment, targeting patients suffering from heart failure, with the goal of

(GEOHAIREACE achieving improved patient adherence & patient management.

HYESTORS The respective project has been awarded to BIOAXIS Healthcare Portugal (Caredome Patient Support and

EEE Healthcare Solutions) in partnership with participating Universities and other firms across Europe and is a
respanse to the European Commission Horizon 2020 call, entitled “HEARTEN". Horizon 2020 is the biggest EU
Research and Innovation program to date, with nearly €80 billion in funding to be available over a 7 year

STAY CONNECTED period (being, 2014 to 2020).
Subscribe to BIOAXIS & The cooperative invelves the participation of notable universities and companies from 5 major European
| m— countries in addition to BIOAXIS Healthcare Portugal, being Claude Bernard Lyon 1 University & the Lyon
Ingénierie Projets (France}, Everis SL & El Servicio Andaluz de Salud as well as the CSIC (Spain), University of
Your first name... Pisa & Your Data SRL as well as the SESANV Group (ltaly), Appart SA & the Foundation of Research &

Technology Hellas - FORTH (Greece) & Universitatsmedizin Rostock (Germany). This cooperative passed the

Your last name. tender process with flying colours, achieving the highest rating of all applications.

Figure 3: HEARTEN press release in “Bioaxis website” [6].
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770\ savico Andaz de Salud INTERS@S

o aswn ' CONSEJERIA DE IGUALDAD, SALUD Y POLITICAS SOCIALES

Se encuentra en: principal > La organizacion > Noticias martes, 16 de junio de 201

Introducir texto buscar @ FOE

La organizacion Derechos y Garantias  Centros y servicios sanitarios  Espacio compartido  Profesionales Proveedores

\alore este contenido # o & 7 Compartir l’i (3 .l |] [ Enviar ¢y Ayud
Noticias martes, 5 de maye de 2015

Profesionales del Hospital Universitario Virgen del Rocio participan con Everis y el CSIC en un
proyecto europeo para tratar la insuficiencia cardiaca a través de aplicaciones moviles

El proyecto Hearten permitira a los pacientes controlar su estado de salud y comprobar si
siguen su tratamiento a los profesionales médicos gracias a un kit de biosensores conectados
a su smartphone

Profesionales del Hospital Universitario Virgen del Rocio participan junto a la consultora multinacional
Everis y el Consejo Superior de Investigaciones Cientificas (CSIC) en el consorcio de entidades que
llevan a cabo el proyecto "Hearten", financiado por la Comisién Europea. Esta iniciativa consiste en la
creacion de un ecosistema de aplicaciones de salud moviles (mHealth), centradas en los pacientes que
sufren insuficiencia cardiaca (IC).

El objetivo del proyecto, que cuenta con tres afios de duracién, es facilitar tanto a los pacientes como a
los profesionales sanitarios del Hospital Universitario Virgen del Rocio el cumplimiento del tratamiento
médico que deben seguir para controlar la enfermedad y mejorar la calidad de vida de las personas con
insuficiencia cardiaca. Para ello, disponen de un kit de biosensores conectados a una aplicacion maévil
para que pueda controlar su estado de salud.

Gracias al desarrollo y puesta en marcha de este entorno tecnolégico cooperativo, los pacientes sabran,
en tiempo real, el estado de sus constantes vitales y tendréan un mayor control para el seguimiento de su
enfermedad. Para ello, es fundamental la integracion de toda la informacion relacionada con el

fratamiento prescrito, 3 1a gue podran acceder desde su propio smartphone

Figure 4: HEARTEN press release in “Servicio Andaluz de Salud, Consejeria de Igualdad, Salud y
Politicas Sociales” and in “Com Sevilla” [7], [8], [9].
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CONSEJO SUPERIOR
DE INVESTIGACIONES
CIENTIFICAS CSIC

Home = MNew materials QE{SGERIOEL LR Chemistry  Physical Technologies = Humanities & Sd

Serie "Horizontes'

You are here: Home » Biology & biomedicine ¢ Projects » Hearten, an app to help in the treatment of heart failure
Hearten, an app to help in the treatment of heart
failure
Details C y: Projects 04 Jun 2015 =

Hearten is a project funded by the European Commission aimed at developing devices and apps for tablets and
mobile phones, in order to help heart failure patients and sanitarian professionals to improve adherence to
therapy.

Around the 16% of people older than 65 years suffer heart failure
treatment, according to some estimations. Life quality of these
chronic patients depends mostly on the adherence to therapy and
healthy lifestyles. The project HEARTERN is aimed at designing a
system which will provide through the mobile apps and phone real-
time information to patients and sanitarian professionals.

This research is being developed by a Europan consortium formed
by 12 partners: the CSIC s Microelectronics Institute of Barcelona
(IMB-CMNM), the Health Service from Andalucia (Servicio Andaluz
de Salud, SA5), the consulting firm Everis (Spain); the University of
Pisa, SESA NV 5rl and YourDATA (Italy); the University Claude
Bernard Lyonl and Lyon Ingeniere Projects (France); AppArt and
Foundafion For Research and Technology Hellas (Greece); the
Wedical Center of the University of Rostock (Germany); and
Caredome Patient Support and Healthcare Solutions (Portugal).

Scientiata are considering to pl ne of the biosenaors

in 2 mug, to analyze patient’s aaliva when he or she drinks

from the mug.

“The idea is connecting a small device to the mobile phone™, says Joan Bausells, scientists at the CNM-CSIC and
coordinator of the research. This center of the CSIC is in charge of producing the chips for the biosensors as well
as the wireless device which will send the data.

The system will be similar to the glucomefres used to measure the levels of glucose in the blood: in this case the
patient places a drop on a test strip, which is placed in the glucometre.

Simnilarly, in the Hearten system two biosensors will transmit data from the patient to the mobile phone, which will
send the information to the doctors and careers through the Hearten app. Cne hiosensor will analyze the patient
breath. The other sensor, which scientists are considering to place in a mug, will analyze the patient’s saliva when
he or she drinks from the mug. In both cases, the binsensors will measure malecules whose concentration change
when hearth failure happens, acting therefore as biomarkers.

Figure 5: HEARTEN press release in “Consejo Superior de Investigaciones Cientificas CSIC” [10].
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CsIC

sobre el csic actualidad investigacién cienciay fuentes formacién y transferencia de
sociedad documentales empleo conocimiento

4a Volver a 1a pigina indice
Hearten, un proyecto europeo para tratar la insuficiencia cardiaca a través de aplicaciones para moviles
11/052015

Fecha 11/05/2015
Medio Departamento de Comunicacién

La insuficiencia cardiaca es una enfermedad que afecta a un 16% de los mayores de 65 afios. unes 26 millones de personas en todo el mundo. Un consorcio
del que forma parte el Consejo Superior de Investigaciones Cientificas (CSIC) lleva a cabo Hearten. Se trata de un proyecto financiado por la Comisién Europea
con el que se quieren crear aplicaciones de salud para méviles, o mHeaith, con las que se facilite a estos pacientes y a sus profesionales sanitarios el
cumplimiento de los tratamientos médicos

En muchos casos, la calidad de vida de los enfermos crdnices depende del cumplimiento de los tratamientos prescritos. Este proyecto tiene como objetivo
ayudar a que se cumplan y mejorar la calidad de vida de las personas que sufren insuficiencia cardiaca a través de estas aplicaciones, que les facilitaran datos
en tiempo real y a través de su movil, del estado de sus constantes vitales. Los sanitarios y cuidadores también haran un seguimiento de la enfermedad

iante estas aplicaci 3 itie emitir avisos o coerdinar terapias. entre otras opciones

Funcionamiento

Para recabar esos datos, Hearten prevé el desarrollo de biosensores que midan las constantes vitales y que reflejen la informacién obtenida en el dispositivo
mévil. “Nuestro instituto tiene como mision desarrollar un biosensor para la medicién del aliento, que estara integrade en el teléfono, y otro para la saliva, que se
prevé incluir en una taza. Para detectar moléculas bi d los microchips de silicio que fabri seran modificados por uno de nuestros socios en
este consorcio”, explica Joan Bausells, investigador del CSIC en el Instituto de Microelectrénica de Barcelona. Ademas también se prevé contar con sensores
que controlen el ritmo cardiaco, la presién arterial y |a actividad fisica del paciente.

Todos los datos recopilados se combinardn con la informacién nutricional y el seguimiento del peso, que incorporaran cuidadores y profesionales de la salud
Después se transmitiran y almacenaran en la nube de Hearten, donde un sistema de gestion los analizara y generara en el mavil del paciente alertas, guias
tendencias y modelos predictivos

El proyecto. que se puso en marcha en enero de este afio y se engloba en Horizonte 2020, cuenta con una financiacion de 4.5 millones de euros y esté previsto
que tenga una duracién de tres afios. Los otros socios esparioles que forman parte de este p por doce miembros de seis paises europecs
ici de Salud v la ora Ever

Aplicaciones moviles para tratar la Insuficiencia
Cardiaca

El proyecto europeo “Hearten”™ permitira a los pacientes controlar su estado de salud y comproba
tratamiento a los profesionales medicos.

escrito por: Redacoce Computing

GERODn @

La consultora Lo beprasaras prafuridas
multinacional everis, el

Consejo Superior de Muevas HP LaserJef
Investigaciones Ahora hasta un 40% mas |

Cientificas (CSIC) vy

Servicio Andaluz de Salud
participan en el Consorcio
de entidades que llevaran
a cabo el provecto *Datales R
“Hearten”, financiado por P —
la Comisiéon Europea.
que consiste en la creacion de un ecosistema de aplicaciones de salud
maviles (mHealth) centradaz en loz pacientez que sufren insuficiencia
cardiaca (IC).

L

El objetive del preyecto, que cuenta con 3 afes de duracidn, es facilitar tanto g =

a los pacientes como a los profesionales sanitarios el cumplimiento del evaluar la estrategia de TI
tratamiento médico que deben seguir para controlar la enfermedad y mejorar T o -

la calidad de vida de las personas con IC a traves de un kit de biosensores - E:;E:g«m ;am e
conectados a uma aplicacion movil para que pueda controlar su estado de

» Lainversion en recursos hunf

salud. resultades de las empresas

Figure 7: HEARTEN press release in “Computing” [12].
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Sobre la AEC/Sala de prensa/Notas de Prensa/Notas de Prensa Asociados volver mprimi (2 enviar

®®

everis,CSIC y el SAS participan enun proyecto europeo para tratar la Insuficiencia Cardiaca a través de aplicaciones méviles

-
os0s/201s [FILRUEY 2| (W Twittear] {3 B 81/ 0

sveris, AEC

« El proyacto “Hearten" permitiria los pacientes controlar su estado de salud y comprobar i siguen su tratamiento a los profesionales médicos « Un kit de il la
prevencién de incidencias enla salud de los pacientes desde su propio smartphone

La consultora multinacional everis, el Consejo Superior de Investigaciones Cientificas (CSIC) y Servicio Andaluz de Salud participan en el Consorcio de entidades que llevarén a cabo el proyecto “Hearten”, financiado por la
Comisin Europea, que consiste en la creacién de un ecosistema de aplicaciones de salud mdviles {mHealth) centradas en los pacientes que sufren insuficiencia cardiaca (IC).

El objetivo del proyecto, que cuenta con 3 afios de duracién, es facilitar tanto a los alos profesionales sanitarios el cumpli del tratamiento médico que deben seguir para controlar la enfermedad y
mejorar la calidad de vida de las personas con IC a través de un kit de biosensores conectados a una aplicacién mévil para que pueda controlar su estado de salud

Gracias al desarrollo y puesta en marcha de este entarno tecnolégico cooperativo, los pacientes sabran, en tiempo real, el estado de sus constantes vitales y tendran un mayor control para el seguimiento de su
enfermedad gracias a la integracién de toda la informacién relacionada con el tratamiento prescrito, a la que podran acceder desde su propio smartphone.

Aparte de promover I3 autonomia del paciente, el proyecto facilitard la atencién y seguimiento de los pacientes por parte de los profesionales sanitarios ya que haré posible que los profesionales sanitarios y los
cuidadores puedan emitir avisos, coordinar las terapias, mejorar la adherencia al tratamiento e intervenir antes de que ocurran incidencias en la salud del paciente.

Impulsado por un consorcio compuesto por doce socios de seis paises europeos, HEARTEN permite involucrar a todos los actores relacionados con la gestion de Ios pacientes para frenar el avance de la IC, una
enfermedad que afecta a 26 millones de persanas de todo el mundo, con un coste anual a los servicios de salud de 6.000€ por paciente.

] e i6n del proyecto es de 4,5millones de euros en 36 meses, financiados por la Comision Europea

Biosensores para la medicién de alientoy saliva

El proyecto contempla el desarrollo debiosensarespara la medicion del aliento y la saliva que serén capaces de reflejar el estada de salud del paciente y detectar si esta siguiendo el tratamiento preserito. E biosensor de
aliento estars integrado en el smartphone del paciente y el biosensor de saliva, en una taza

También se afiadiran otros sensores para el control del ritmo cardiaco, la presin arterial y la actividad fisica del paciente. Estos datos se integrardn conjuntamente con su informacion nutricional, que serd introducida a
través del smartphone, el seguimiento del peso, medido a través basculas inaldmbricas asi como informacion sobre el perfily estado del paciente, incorporada por cuidadores y profesionales de la salud.

Lainformacion registrada a través de estos miltiples parametros se transmitird ala arquitectura en la nube de Hearten, donde un sistema de gestion de conocimiento los analizardy generar alertas, guias, tendencias y
modelos predictivos para el paciente y el resto de actores relacionados, con el fin de evitar situaciones criticas que puedan darse por no seguir las indicaciones médicas o el tratamiento farmacolgico prescrito. De esta
forma, HEARTEN facilitara también | prevencicn secundaria con el fin de evitar otros problemas asociados que empeoren Ia salud del paciente (disfuncion renal, disfuncion cerebral, anemia, disfuncion heptica,
enfermedad pulmonar obstructiva cronica, dizbetes y apnea del suefio).

Hearten estd siendo desarrollado por un consorcio multinacional compuesto por 12 socios de 6 paises diferentes: everis, Consejo Superior de Investigaciones Cientificas, y Servicio Andaluz de Salud (Espaiia); Universidad
de Pisa, SESA NV Srl y YourDATA (Italia); Universidad Lyon 1 Claude Bernard y Lyon Ingeniere Projects (Francia); AppArt y Foundation For Research and Technology Hellas (Grecia); Centra Médico de la Universidad de
Rostock (Alemania) y Caredome Patient Support and Healthcare Solutions (Portugal).

Figure 8: HEARTEN press release in “asociacion espanola se empresas de consultoria”, in “elEconomistas”, in
“Europa Press”, in “teinteresa” [13], [14], [15]

Aplicaciones maviles para tratar la insuficiencia
cardiaca

To minimal oo maximum!

03avn
HDIPS 5"

El proyecto Hearten permitira a los pacientes controlar su estado de salud y comprobar si siguen su tratamiento|
a los profesionales médicos gracias a un kit de biosensores conectados a su smartphone.

Profesionales del Hospital Universitario Virgen del Rocio participan junto a la consultora multinacional Everis y|
el Consejo Superior de Investigaciones Cientificas (CSIC) en el consorcio de entidades que llevan a cabo el
proyecto 'Hearten', financiado por la Comisién Europea. Esta iniciativa consiste en la creacion de un ecosistema
de aplicaciones de salud méviles (mHealth), centradas en los pacientes que sufren insuficiencia cardiaca (IC).

El objetivo del proyecto, que cuenta con tres afios de duracion, es facilitar tanto a los pacientes como a los
profesionales sanitarios del Hospital Universitario Virgen del Rocio el cumplimiento del tratamiento médico que
deben seguir para controlar la enfermedad y mejorar la calidad de vida de las personas con insuficiencia
cardiaca. Para ello, disponen de un kit de biosensores conectados a una aplicacidn mévil para que pueda
controlar su estado de salud.

Figure 9: HEARTEN press release in “sevillaactualidad” [16].
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El Virgen del Rocio participa en
un proyecto para tratar la
insuficiencia cardiaca mediante

| |
App

Hearten permite a pacientes controlar su salud y comprobar si siguen su tratamiento
con un kit de biosensores conectados a su smartphone

ECO <o@° Focaactividad social © L N =8

"8 ZQUE ES ESTO?

[ 2 1 0

EUROPA PRESS. 05.05.2015

Profesionales del Hospital Universitario Virgen del Rocio participan junto a la consultora
multinacional Everis y el Consejo Superior de Investigaciones Cientificas (CSIC) en el consorcio
de entidades gue llevan a cabo el proyecto 'Hearten', financiado por la Comision Europea. Esta
iniciativa consiste en la creacion de un ecosistema de aplicaciones de salud moviles (mHealth),
centradas en los pacientes que sufren insuficiencia cardiaca (IC).

El objetivo del proyecto, que cuenta con fres afios de duracion, es, segin un comunicado,
facilitar tanto a los pacientes como a los profesionales sanitarios del Hospital Universitario
Virgen del Rocio el cumplimiento del tratamiento médico que deben seguir para controlar 1a
enfermedad y mejorar la calidad de vida de las personas con insuficiencia cardiaca. Para ello,
disponen de un kit de biosensores conectados a una aplicacidn movil para que pueda controlar
su estado de salud.

Figure 10: HEARTEN press release in “20 minutos” [17].

HEARTEN

.

everis an NTT DATA Company

Hearten: controlar con una
‘app’ la insuficiencia cardiaca

Impulsado por un consorcio compuesto por doce socios

de Investigaciones Cientificas (CSIC) y Servicio
/Andaluz de Salud participan en el Consorcio de

médico que deben seguir para controlar la enfermedad y
mejorar la calidad de vida de las personas con IC a través
de un kit de biosensores conectados a una aplicacién mévil
para que pueda controlar su estado de salud.

Gracias al desarrollo y puesta en marcha de este entomo
tecnolégico cooperativo, los pacientes sabran, en tiempo
real, el estado de sus constantes vitales y tendran un mayor
control para el seguimiento de su enfermedad gracias a la
integracion de toda la informacion relacionada con el

presciito, ala que pod desde
su propio smartphone.
Emitir avisos

Aparte de promover la autonomia del paciente, el
proyecto faciltara la atencion y seguimiento de los
pacientes por parte de los profesionales sanitarios ya
que hara posible que los profesionales sanitarios y los
cuidadores puedan emitir avisos, coordinar las terapias,
mejorar la adherencia al tratamiento e intervenir antes de

‘ a consultora multinacional everis, el Consejo Superior que ocurran incidencias en la salud del paciente.

de seis paises europeos, el programa Hearten permite

entidades que llevaran a cabo el proyecto Hearten, involucrar a todos los actores relacionados con la gestion Doserce

N ; e biosensor de saiva, en una taza.
financiado por Ia Comisién Europea, que consiste en la de los pacientes para frenar el avance de la IC, una S,
creacion de un ecosistema de aplicaciones de salud enfermedad que afecta a 26 millones de personas de todo Dy S
méviles (mHealth) centradas en los pacientes que sufren &l mundo, con un coste anual alos servicios de salud de -
insuficiencia cardiaca (IC). 6.000 euros por paciente. EI presupuesto global de

El objetivo del proyecto, que cuenta con tres afios de desarrollo e implementacion del proyecto es de 4,5 millones

duracion, es facilitar tanto a los pacientes como a los de euros en 36 meses, financiados por la Comision per vor

i itarios el iento del i Europea. delasalud.

paciente

Figure 11: HEARTEN press release in “elEconomistas” [18].

Page 13 of 31



m D2.2 HEARTEN Presentations and Promotional Material 1
HEAvR’TEN

2.2 HEARTEN slide presentation

In line with the objective of keeping an identity to make easier for the target audience to identify
HEARTEN project, and with the main idea of providing uniformity in presenting the project’s vision, we
have created a template for HEARTEN presentation that has been distributed and shared among all
partners.

HEARTEN project will be enhanced through providing all the necessary information related to the
project activities in conferences and workshops. To this end we have created a presentation, based on
HEARTEN presentation consists of the following sections:

e Consortium

Overall Concept

e Scientific and Technological objectives
e \Vision

e HEARTEN main components

e HEARTEN environment

e HEARTEN architecture

e WP description
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CoordinatingPartner: Université Claude Bernard Lyon 1
Participant Participant organisation name Participant short Country
No name
1 UNIVERSITE LYON 1 CLAUDE BERNARD UCBL FR BN
2 LYON INGENIERIE PROJETS LIp RO
3 EVERIS SPAIN SL EVERIS ES ==
4 APPART SA APPART [T
FOUNDATION FOR RESEARCH AND
=
> TECHNOLOGY HELLAS FORTH B =
A AGENCIA ESTATAL CONSEJO SUPERIOR DE csic o=
INVESTIGACIONES CIENTIFICAS -
7 UNIVERSITATSMEDIZIN ROSTOCK UMOR DE mm
8 UNIVERSITA DI PISA UNIPI m Ni
SERVICIO ANDALUZ DE SALUD SAS ES =
10 YOUR DATA SRL YourDATA m Hi
- CAREDOME PATIENT SUPPORT AND CARE or EE
HEALTHCARE SOLUTIONS
12 SOFTWARE E SISTEMI AVANZATI S.P.A. SESA m 0l

Funded by This project has received funding from the European Union’s Horizon 2020 research and ‘))) !

tha Furanaan Lininn innovation oroeramme undererant asreement No 643694

Figure 12: HEARTEN slide presentation — Consortium.

Concept

HEARTEN
design, develop & validate an

ICT co-operative environment for HF
patients

Ul achieve adherence & compliance

Ul improve patients’ HF management

a engage ecosystem actors

Funded by This project has received funding from the European Union’s Horizon 2020 research and E ”)) i
the European Union innovation programme undergrant agreement No 643694

Figure 13: HEARTEN slide presentation - Overall Concept.
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Scientific & technological Objectives

_IContinuous monitoring of specific biomarkers in breath/ saliva in HF
patients

_IContinuous monitoring of vital signals/ measurementsin HF patients
_IDevelopment of mHealth apps for patient & ecosystem actors

_lldentification of trends/ patterns of non-adherence through knowledge
management systems

_lintegration of different components & creation of ICT co-operative
environment

_IEducation & guidance of ecosystem actors

_ICreation of supportive & interactive ecosystem for holistic HF management

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

Figure 14: HEARTEN slide presentation - Scientific and Technological objectives.
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PROJECT VISION PROJECT VISION
HEARTEN BUILDS “NEW” RELATIONS HEARTEN BUILDS “NEW” RELATIONS

Information that the patien receives through the AP?

HEARTEN CARE >, sishiheaPe |
enercise, blood pressure, weight)

* importNutrition

professional
o Send direct messoge to caregiver

WIRELESS WEARABLE
WIRELESS PORTABLE

Receive natificationfalert from carcgiver

 coregiver e
eaneareaaTon o lemslentt s s
Lot s o Aesuasamtep
*  import Nutrition Mg

Setamaten encrcise, blood pressuse, weight)

immediste Resultss

Actions tha the heaithcare professianal Information that the heaithcare protessionsl
perioims with the AP ressives thrugh the A2
+ Register to HEARTEN system exercise, blood pressure, weight, £CG)
+ Change patients troatment = Receive message from patient
. secupslert o meceive message from caregver
. .
s Send direct message (o caregiver owwece

Funded by d fanding from the Europes
the European Union grant agreement No 643694 M Ui

Lifecycle
Users (usage) and R&D (integration) Personal Care on-Top

) (v Patient monitoring

* Smartphones + Seamless ¥ Patient medication adherence
* Smartwatches sensoring. v Patient empowerment

* Tablets v’ Prevent risky incidents

* Laptops

Knowledge related to medication
Knowledge related to life style
Knowledge related to alerting

ENEN

(¥ ECG/Heart Rate
¥ Activity Sensor
¥ Weight Scale

¥ Blood Pressure
v

- ﬁ;i:;ithms Medical \_¥_Nutrition data through mobile
* Alerts Experience HF staging
* Automation * Medical v Medicat-io-n.
« Integration Record Data ¥ Comorbidities
¥_Other....

“This project has received funding from the European Union's Horizor
innovation programme under grant agreement No 64360 Mtk

Funded by This project has received funding from the European Unior's Horizor
the European Union innovation programme under grant agr

Figure 15: HEARTEN slides presentation -Vision.

HEARTEN main components

[_JAnalytical methodologies for HF biomarkers in saliva & breath
[_1Biosensor development for HF biomarkers detection
[_IBiosensor measurement unit

[IBig data & analytics

ICloud

_JKnowledge management system

) mHealth app

[_JICT cooperative environment

[IPilot Studies

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

Figure 16: HEARTEN slides presentation -HEARTEN main components.
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HEARTEN environment

" HF Patient ",

I’mmmx

9

B nacidis A - Patient's information

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 17: HEARTEN slides presentation -HEARTEN environment.

HEARTEN architecture

&5 cout serer \\
=
-
P . =
IAVA persistence ) samn
1\- UPAZL /
eum_.,r—

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

Figure 18: HEARTEN slides presentation —HEARTEN architecture.
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List of WPs

WP Title LeadPart.  Start End
Short Month  month
Name
1 Coordination and Management ucBL 1 36
2 Dissemination and Exploitation YourDATA 1 36
3 Ecosystem needs analysis and design FORTH 1 9
4 Identification of sensing parameters UNier 1 24
5 Development of biosensors csic 1 24
6 | Knowledge management system and data mining techniques FORTH 5 30
7 mHealth app development APPART 5 30
8 | ICT co-operative environment for compliance and adherence CARE 15 36
E Pilot study and health economics analysis SAS 10 36

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

the European Union

Figure 19: HEARTEN slides presentation — WP description.

HEARTEN website

HEARTEN
-

Latest News.

Y i

— ) (‘g) o
P
@
® ~ (2
< (=
@

HA

EARTEN
4

This project has received funding from the European Union’s Horizon 2020 research and

Funded by
innovation programme under grant agreement No 643694 H

the European Union

Figure 20: HEARTEN slides presentation -HEARTEN website.
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HEARTEN Social media

HEARTEN
w _
MEANTEN PROECT x %
EARTENSERT I P O
v
!J

m

HEARTEN Project
HEARTEN HEARTEN PROJECT at European prosects

i o == m
5: . HEARTEN
& == X
§ Sent & mesiage ndorne - Q2

Funded by This project has received funding from the European Union’s Horizon 2020 research and Ji§® {
the Furonean linion innovation proeramme under erant asreement No 643694 Mkt S

Figure 21: HEARTEN slides presentation —HEARTEN Social media.

2.3 HEARTEN brochure

For the purpose of effectively and efficiently disseminating HEARTEN, a three-fold brochure has been
created. The project brochure will be circulated at conferences and events related to the project’s
objectives and approach. The brochure includes a general project description, presents the main
innovations that will be developed during HEARTEN project, highlights the key elements of scientific
and technological interest and provides an overall approach of the ecosystem that HEARTEN project
will create for empowering the HF patients and enabling their management outside healthcare
institutions. In addition, a description of HEARTEN Consortium is provided while all project participants

logos are included. The brochure is compact, user-friendly and easy to understand.
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Vy = . .
Universite Lyon 1
HEARTEN @5"‘"‘1 Claude Bernard

mHealth cooperative enviroment

Lyon Ingenierie
Projets

The HEARTEN project aims at
designing, developing & validating an
ICT co-operative environment that will

enable the HF patients to achieve
sustainable behavior change
regarding adherence & compliance &
the ecosystem actors to be engaged &
improve the patients’ HF
!172”7:]96”79”!

everis Spain SL
AppArt SA
Foundation For Research
And Technology Hellas
Agencia Estatal Consejo
Superior De
Investigaciones Cientificas

Universitatsmedizin
Rostock

Universita Di Pisa

ealth cooperative enviroment
targeting adherence of
Heart Failure patients

Servicio Andaluz De Salud

Your Data SRL

Caredome Patient Support
And Healthcare Solutions

SESANV\ SESA NV Srl

Enabling Digital Worid
@ http://www.hearten.eu/

BioAXis.
Viesitnare

Key elements of the Patient with HEARTEN CARE
HEARTEN system Smart Device
WIRELESS WEARABLE
WIRELESS PORTABLE

Biosensors which detect & quantify

novel breath/saliva HF biomarkers

m breath biosensor (Smartphone)

m saliva biosensor (patient’s cup) Immediate Results

ECG, blood pressure, weight scale &

physical activity sensors

® Inputdata with nutrition information &
patient’s profile

® HEARTEN cloud reference architecture

m Continuous monitoring of specific biomarkers in breath/saliva.

B Continuous monitoring of vital signals and measurements.
m Development of mHealth apps for patient & ecosystem actors.
~ - ~ m |dentification of trends & pattems of non-adherence.
o omarphones fieninied m Integration of different components & creation of ICT co-operative environment.
m Education & guidance of ecosystem actors.

« Tablets
* Laptops m Creation of supporti interactive ecosystem for holistic HF management.

HEARTEN A co-operative mHealth Follow us

environment targeting adherence &

 management of patients suffering
from Heart Failure

Medical

* Automation Experience §
 Inteuration o medical News & Announcementsat http://www.hearten.eu/
Record Data

Figure 23: HEARTEN brochure- inner page.
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2.4 HEARTEN in Social media

With a view to always follow current dissemination trends, the HEARTEN project is focused on
establishing strong presence to social media. We have established a presence on Facebook (Figure 16),
Twitter (Figure 17) and Linkedin (Figure 18). The first six months of the project, the Facebook group
has 41 “friends”, Twitter has 21 followers and the Linkedin group has 42 “connections”. All of these
accounts are constantly updated regarding the project’s news and the planned activities, as well as
provide information related to HF, patient management and empowerment. It is expected that these
communication channels will be effective in rapidly communicating project progress, reach the

stakeholders and stimulate their interest.
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POITITO PAGE

vasdaie an ICT co-

b Bl
Page = Messages Notific: nsigh Publishing Tools s
(o}
HEARIENIEroject
JEARTEM G rmtocatoction || 4o v | [ @ ersge | o
v Timeline ~ About  Photos ukes | whoes
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Figure 24:

HEARTEN Facebook account [19].
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o Twitter account

O Home  &&Notifications Ml Messages L 4

- »

- 42 32 21 7 Edit profile
Tweets  Tweets & replies  Photos & videos Who to follow - Refresh - View all
HEARTEN PROJECT
@HeartenH2020 m HEARTEN PROJECT (HeartenH2020 - Mar 14 l,’a Barack Obama Barack
HEARTEN will design. develop and wererey Heart Failure Presentation: youtu be/ibSOORROVEg via @ YouTube \1 +2_ Follow

validate an ICT co-operative

B YouTube
environment that will enable the HE

Ellen DeGeneres & (i The
elen

patients to achieve sustainable behavior [T —— +2 Follow

change and adherence.
& heatteneu Acute Decompensated Heart Failure -

Bl

WebMD & @\WeblD
B Followed by theheartorg-Me
2 Follow

Pulmonary edema
Find friends

Trends - change
#diaggelma
EFSF

Miayyehya Tompa

Figure 25: HEARTEN Twitter account [20].

o Linkedin account

L] R .
In Search for people, jobs, companies, and more...

Home Profile Jobs

HEARTEN Project =

HEARTEN PROJECT at European projects in Horizon
2020
Greece | International Trade and Development

HEARTEN

Figure 26: HEARTEN Linkedin account [21].

3. HEARTEN publications
In addition to the aforementioned presentation and promotional material, HEARTEN Consortium has
already made several publications in International Conferences and Workshops presenting some of
the HEARTEN main components in researchers operating in the field of breath analysis as well as in
biosensing and medical researchers.
More specifically these publications have been presented in:

e International Association of Breath Research, 10th anniversary - Jubilee Conference, Vienna,

Austria

e BITE 2015, 4th International Conference on Bio-Sensing Technology, Lisbon, Portugal
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e Surfocap’l5, International Workshop on functionalized surfaces for sensor applications,
Agadir, Morocco.

e 1st Progress Workshop & 1st Case Study of the Sea-on-a-Chip project, Sivota, Greece

A CO-OPERATIVE mHEALTH ENVIRONMENT TARGETING ADHERENCE AND
MANAGEMENT OF PATIENTS SUFFERING FROM HEART FAILURE

Abdelhamid Errachid el sahli’, Javier Olaiz®, Francisco Jose Femandez Galeano®, Lida
Sygkouna®, Dimitrios Fotiadis®, Joan Bausells®, Wolfram Miekisch’, Jochen K Schubert’,
Tommaso Lomeonaco®, Fabio Di Francesco®, Roger Fuoco®, Carlos Parra®, Marco Sideri'®,
Vasilis Triantopoulos'’, Riccardo Pelliccioli’

! Institut des Sciences Analytiques, Universite Lyon 1 Clauds Bemard, Villeurkanne Cedex, France

? Lyon Ingenierie Projets, Universite Lyon 1 Claude Bemard, Villeurbanne Cedex, France

® Everis Spain 5L, Madrid, Spain

: AppArt 54 Athens, Greece

£ Institute of Molecular Biclogy and Biotechnolegy, University of loannina, loannina, Greece

® Instituto de Microelectronica de Barcelona, Agencia Estatal Consejo Superior de Investigaciones Cientificas,
Bellaterra, Spain

" Klinik und Poliklinik fur Anasthesiologie und Intensivtherapie, University of Rostock, Germany
Drepariment of Chemistry and Indurstrial Chemistry, University of Pisa, Italy

Internal Medicine Unit, Univ. Hospital Virgen Macarena-Rocio, Sevilla, Spain

*® our Data s, Cagliari, ltaly

.‘ Caredome Patient Suppaort and Healthcare Solufions, Lisboa, Portugal

 Software e Sistemi Avanzati 5.pA., Roma, ltaly

Heart Failure (HF), a rapidly increasing cardiovascular chronic disease, is the main cause of
meortality and poor quality of life in westem societies. According to the European Heart Failure
Asgsociation, 26 million people experience HF globally and 3.6 million people are diagnosed
with HF, every year. The annual cost of HF to insurers has been recently estimated to be
approximately 6.000€ per person per year. According to this scenario, HEARTEN project was
recently funded by the European Commission under the H2020 program. The target of
HEARTEN is o design, develop and validate an ICT co-operative environment that will enable
the HF patients to achieve sustainable behavior change regarding their adherence and
compliance in order to improve the patients’ HF management. The target population of
HEARTEN will be patients with chronic and acute HF, either post- ischemic or with dilated
cardiomyopathy, requiring occasionally re-admittance into hospitals. The idea of HEARTEMN
project is to develop biosensors that detect and quantify nowvel breath and saliva HF
biomarkers, being identified through analytical techniques. These biomarkers reflect the
health status of the patient and identify whether the patient adheres to the administered drugs.
The breath biosensor will be integrated into the smartphone whereas the saliva biosensor will
be integrated into the patient's cup. Additional sensors for monitoring the ECG, the blood
pressure and the physical activity constitute the sensor kit of the patient. The input data are
complemented with nutrition information from the patient’s smariphone, weight monitoring
through wireless weight scales as well as the pafient's profile and information directly added
by the caregivers and the healthcare professionals. These multiparametric data are
transmitted to the HEARTEMN cloud reference architecture, where a knowledge management
system analyses them and delivers critical information at hand, provides alerts, guidelines,
trends and predictive models to the patient and the ecosystem actors.

Figure 27: HEARTEN poster presentation entitled “A co-operative mhealth environment targeting adherence and
management of patients suffering from heart failure” in “International Association of Breath Research” [22].
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Title:

The development of 2 novel competitive biosensor for the detection of sulfonamide: Application for
seawater monitoring

Authors & affiliations:

Michael Lee’, Abdoullatif Baraket', Tuan Pablo Salvador®, Maria Pilar Marco Colas®, Juan Bausells®,
Miguel Zabala®, Alvaro Garcia-Cruz', Monique Sigand’, Nadia Zme', and Abdelhamid Errachid’

* Universiié de Lyon, Institut de Sciences Anahiiques FISAJ UMR 5280, 3 rue de la Doua, 69100

st of Advanced Chemistry of Catalonia (IDAC) Department of Chemical and Biomolecular
Nanotechnology, C/ Jordi Girena 15-26, 08034 Barceiona, Spain.
“Tnstiuto da Microelecironsca o Barcalona, IM3-CNM (CSIC) Campns: UAB, 08193, Ballatarrc,
Barcelona, Spain

Abstract: (Your N ty thisbox. banol than 300 words, The
‘o il “expand” over 2 pages as you add:

it)

WMarme aquaculture s prealy dependent to environmental conditions, such as seawater quality fhat can
be altered by several types of pollutants released into the environment by anthropogenic or natural sources
and by toxms from harmful algal [1-3] The presence of sulfonamides in seawater can canse adverse
effects to the public health and ecosystems and, therefore, there is cusrently an urgent need to develop
dizgnostic tools with high sensitivity and selectivity.

Here, we describe the development and fabrication of gold microelectrodes based on silicon by silicon
techmology. for multiplex detection of pollutants released in seawarers. The device comtzins 8 working
electrodes, a platinum counter electrode, and silver reference electrodes. The gold microelectrodes were
activated and 4-ammophenylacetic acid (CMA) was electro-zddressed onto mdividual gold wmkmz
microelectrodes. The carboxylic acid finctionalities of the diazotated aromatic amine were activated with
N-Hydroxysuecmimide (NHS) (0.1 M) and ethyl({dmethyl=mmoprops]) (EDC) (04 M) Iﬂd
the coating antigen SA2-BSA was fmmobilized onto the transducers surface. First, we optimized
concentranon. of the SA2-BSA (25, 50, and 100 pgiml respectively) with elecwochemical mpedme

(EIS) of increasing of the antibody AB153 (1, 3, 25, 50, and
100 pp/mL respectively) that is specific to the coating antigen. Afterwards, we formulated a competitive
assay with a fixed concentration of the Ab155 with mcreasing concentrations of sulfonamide that was
analyzed by EIS. In these puehmmmy studies, we observed a stepwise formation of the Nyquist plot with
mereased that had with the Ab133 until satration was
observed

Future experiments will made for the optimization of the antibody concentration, while the conjugation
of the Ab133 with magnetic nancparticles m order to enhance the sensitivity and the dynamic range is also

under consideration.

Acknowledgements:
e ackmowledge the fimding through the European Ci Seventh e
entiled Ses-ons.Chip (FPT.OCEAN-2013) (Nog1416%), the Eumopem C Horizon 2020
Programme entiled Hearten (No.643694), and the NATO project SPS (NUKP.SEPP934173), md it

reflects only the authors® views

References:
[1] Sez-on-a-Chip (2015) http:/swvww. sea-on-2-chip.

DIM G AL, A. Taudks, G. Allasen, L15. Lassensom, F Stegmifti, ET. Suow, Ecotoxicology and
Environmental Safety, 53(2002) 348-354
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Figure 28: HEARTEN poster presentation entitled “The development of a novel competitive biosensor for the

detection of sulfonamide: Application for seawater monitoring” in

“BITE 2015, 4th International Conference on

Bio-Sensing Technology” [23].
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Title: m
Novel capacitance biosensor based on silicon nitride with zn and 3D nanoarchitectures R e —
for the detection of O, ° thanolamine s e
satTesud
100 . N
Madiha Bougrin®. Abdellatif Baraket', Talha Jamshaidt, Abdelhamid Elaissar?. Nezha El Bargt, QE /
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*Universitg Claude Bm%on] UMR 5280, Institut des Scwme.i Anaytiques, 3, rue de la Doua,
69100 Vitlleurbanne, France
_meﬁwﬂ'e Bernard Lyonl, LAGEP-CPE, 43 Bd_11 Nov. 1915 F-69622 Villeurbanne, France.
de Microelecironica de barcelona. IMB-CNM (CSIC) Campus UAB, 08193, Bellaterra,
Barcelona, Spain

Abstract:

Ochraioxin A (OTA) is oe of the most toxic food-borne mY£olxEs, Kown to contaminate food
commaditics including cereals, coffee beans, grapes, and dried fruit [1]. Studies have shown that OTA can
be classificd as a possible carcinogenic compound for humans [2]. Considering the severe toxic effects of
OTA, it is of great importance to develop rapid and sensitive sensing platforms for OTA monitoring to
ensure food safety issucs and avoid the risk of OTA consumption.

We report in the present work, the development of a highly sensitive biosensor for OTA detection.
This was made by electrochenical impedance spectroscopy (ETS) analysis for 2D and 3D biosensors
(Figure 1) using an insulator structure (silicon nitride (SisNy)) based on a SisN:
material was chosen for its many attractive physical and chemical properties as well as its stabili
long periods [3]. Moreover, making electrochemical analysis using this material provides a stable
measurement and rapid response. For the 2D biosensor, anti- A (Anti-OTA) antibodies were
immobilized onto SiN; through a self-assembled monolayer (SAMs) of aldehyde-silane (11-
(triethoxysilyl) (TESUD)). Anti-OTA was immobilized through amide bonding with TESUD.
For the 3D biosensor, the Anti-OTA was immobilized on magnefic nanopasticles (MNPS) with terminated
carbosylic acid groups which have been previously immobilized onto the S5 Nssurface through SAMS of
(3-aminopropyDtsi (APTES) (Figure 1b). Finally, both sensors (2D and 3D) were incubated
in ethanolamine solution to deactivate the remaining active Sroups in orderto aveid non-specific bonding
The detection of OTA was highlighted by a shift between the Nyquist plot semi-circles using EIS
measurements.

The detection range of OTA was made from 0.1 pg/ml to 3 pg/mL for the 2D structure, whilst the
detection range at the 3D was made from 0.1 pg/mL to 30 pg/mL, Here, the 3D architecture increased the
detection and prevents the quick sanuration of the biosensor. Moreover, MNPs have provided the
ty to regenerate the Si:N surface by removing the MNPs using a magnet

Ackmowledgments
‘We acknowledge the funding through the 2020 and FP7 programumes entitled: Hearten (N°. 643694),
Sea-on-a-chip (N°. 614168), and PHC-Toublal under the project N 3256YD.
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[2] International Agency for Research on Cancer (IARC). Monographs on the Evaluation of the
Carcinogenic Risk of Chemicals to Humans: Some Naturally Occurring Substances-Food Items and
Constitueats, Heterocyclic Aromatic Amines and Mycotosins (1993) pp. 397-444.
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Figure 1: Schematicillustration of: (a) 2D biosensor and (b) 3D biosensor using MNPs. (c) Nyquist
impedance for OTA detection using the 3D biosensor.

300

Figure 29: HEARTEN poster presentation entitled “Novel capacitance biosensor based on silicon nitride with 2D
and 3D nanoarchitectures for the detection of Ochratoxin A” in “BITE 2015, 4th International Conference on Bio-
Sensing Technology” [23].
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Flexible BioLab-on-a-chip for bk;modlcal and environmental analysis based on
surfaces using tact printing with wet etching

Prof. Abdelhamid Errachid El Salhi

Université Claude Bernard Lyon1, Institute des Sciences Analytiques, UMR 5280
5, Rue de la Doua, 69100

Abdehami I iniv-lyon1.fr

ABSTRACT

Micro&nano-contact pnnung (u&nCP) is a versatile tool for the surface modification of
and [1]. It is a simple and cheap alternative to the
rather i It makes use of an elastomeric stamp of
pnlydlme(hylsﬂoxane (PDMS) with a relief pattem. The stamp is inked with the chemical to
deposit, so that a pattern of chemical is transferred onto the surface of the substrate by direct
contact of the stamp wilth Uw substiate. For instance, thiol can be printed on a suitablc
substrate, for e.g. gold. The Self-Assembled Monolayer (SAM) protects the surface from
being etched when in a next step the surface is etched to produce a lateral structure. The
chemical function of a thiol depends on its functional groups, which can be modified. In that
way, the surface can be modified to bind particular classes of molecules. Through p&nCP of
SAMs it will fuvm the basis for many fabrication tasks involved in mmlatunzahon of
nical  systems
microanalytical systems. Potential appl-cauons of u&nCP will be discussed in the field of
biosensors and BioLab-on-a-chips with emphasize on different examples that have been
recently developed in our laboratory [2-9].
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Figure 30: HEARTEN abstract presentation entitled “Flexible BioLab-on-a-chip for biomedical and environmental
analysis based on functionalized surfaces using micro&nano-contact printing combined with wet etching” in

“Surfocap’15, International Workshop on functionalized surfaces for sensor applications” [24].
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1. Introduction

Marine aquaculiure is greatly refiant to emvronmental conditions, such as seawater qualty that can be
modified by numerous types of pollutants released into the environment by anthropogenic o natural sources
2 by 1oces ftom harmiid sigar (13 The presence of sufonamides m seawale ean couos adverse ehocis
10 the public health and ecosystems. Therefore, there is at present an urgent need to develop diagnostic tools
with high sensitivity and selectvity
Here, we descrive the development and fabrication of gold microelectrodes based on silicon chips by siicon
technology, for future mutipiex detection of pollutants released in seawaters. The device contains 8 working
microelecirodes, a platinum counter slectrade, and siver reference electrodes. The gold microelectrodes were
activated and functi with 4 ic acid (CMA) by electro-addr the diazonium sait
onto individual gold working microslectrodes. The carboxylic acid functionalifies of the diazotated aromatic
amine were activated with N+ (NHS) and (EDC)
and the coating anigen SA2-854 won immabiced onto the working misroolctroden surface. Frl, wo
mized e conceriiaton of e SAZSSA W sleciochemical Imoedance specoscopy (E15)
of Al155 that is specific to the coating anti
In these prefiminary studies, we observed a stepwise formation of the Nyquist plot with increased
concentrations of the Ab155. Sensifivity was improved at a concentration of 25 pg/mL of the coating antigen.

2. Materials and methods
2.1, Cleaning, activation, and of gold working

The device was fabricated onto silicon using silicon tschnology at the National Centre for Microelectronics (IMB-

CNM, CSIC, Barceiona, Spain). The gokd microsiectrodes based on silicon were cleaned by insing with acetone

and Bl water. The device wat connecied to the potaniosial (M3, EC.Lab, Frane) and oreie. volammetry

and electrochemical impedance spectroscopy (EIS) were made. Here, the electrolie was SmM of

Kg(FE(CN]dK‘fFe(CN). prepared in PBS. An extemal reference elecirode (Radiometer (REF 421)) and counter
electrode (Radiometer platinum wire (M231PT)) was appiied. The surface was then cleaned of organic

contaminants using UVIO; (UV/Czone ProCleanerTM, BioFarce Nanosciences) for 30 min.

For the diazotation of 4-aminophenyiacetic acid (CMA), a 0.48 mM solution of the diazonium salt was prey

with 1 M agueous HCethanal 50:50 {viv) and sodium nitite in water/ethanol S0:50 (wv) for S min at 0°C under

magnetic stiring. The reductive adsorption of the salt onto the electrode was achieved by four seans of CV

between 0.3.and 1.0V at 200 mVss.

A solution of EDC (0.4 M) and NHS (0.1 M) was made up in PBS and the device was incubated for Thr at room
temperature. Then, a 10, 25, 50, and 100 pg/mL sokution of SA2-BSA was injected onto separate devices and
this was mainained for 1 hr at 4°C, respectively. After this time, the microslectrodes were finsed and a 0.1%
solution of ethanolamine (ETA) in PBS was made up and incubated on the microelecirodes for 20 min at room
temperature.

After the EIS of the coating antioen, the weakest concentration of the antibody was injected (SOLL} on top of the:
microelectrodes for 30 min at 4°C. The cell was re-filed with fresh femifierocyanide and EIS measurements
were made unil the stability was obtaned. This cycke was repeated with the increasing concentration of the
antibody (1, 5, 10, 20, 50 and 100 pg/mL in PBS, respeciively).

Figure 1: Reaciion scheme for the leciro-addressing of GMA onio = gold subshrate followed by activabion with EDGNHS and the
SA2854

3. Results and discussion

3.1, EIS detection of the antibody vs coating antigen
Figure 2 (a) shows the Nyquist plot for the biorecognition of SA2BSA (100 pgimL) with the antibody (Ab155) at

increasing cong ., We a step-wise increase of the charge fransfer resistance )
sies with an increased concentrafion. This was also dﬁﬁwlwﬂc&nlﬁhms f the coating
antigen. In Figure 2 (b), we cbserve for the

20 ugimL and 20 to 100 pgimL_ However, aﬂlsmwlrymmwwm mmmnzsm

(b) .
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4. Conclusions

The prefiminary results are promising for the optimization of the coafing antigen with the CA at 25 ugiml
improved for the detection of its aniibody. Subsequently, we will formulate a competive assay with a fixed
concentration of the Ab1S5 with increasi of Future will mace for
the optimization of the antibody concentration, whie the conjugation of the Av155 with magnetic nanoparticies

in order to enhanc the sensitivity and the dynamic range is a0 under preparation.
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Figure 31: HEARTEN presentation entitled “The fabrication of a novel competitive assay biosensor for the
detection of sulfonamide for seawater monitoring” in “1st Progress Workshop & 1st Case Study of the Sea-on-a-
Chip project” [25].

4. Conclusions

In this deliverable we have presented HEARTEN presentation and promotional material that has been
created, shared and distributed during the first six months of the project. These activities have been
strategically chosen and selected in terms of the benefits that are expected, such as to arise

awareness of the project, inform on the undertaken activities and promote HEARTEN environment

components.
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