1.1 Address of public website
www.hysens.eu

The HYSENS website was one of the key tools used to disseminate details of the project, it's
overall technological aims and to disseminate progress of the project to the wider scientific
community. The website includes details of publications, presentations (oral and poster),

exhibitions.

Some snapshots of the website are highlighted below:

Latest News

Article Image

Prasentations

Education and Training
Contact Us

Partnerships & Collaborations

Article citation: J. Mater.
Chem. C, 2014, DOI:
10.1039/C3TC32405E

Title: Au Nanorod Plasmonic

HYSENS is an acronym for:

“HYbrid molecule nanocrystal ies for ic and ic SENSing

The HYSENS consortium is a world class i y research and i ial team of five , one research institute and three industry partners. The HYSENS
consortium has been granted €3 million from the European Commission’s Framework Programme 7 (FP7) for a 3 year grant period from 1% April 2011 to 31* March 2014.

During this 3 year period, the main goal of the HYSENS consortium is to assemble four novel classes of hybrid using i and organic

molecules. These nanocrystals will be used to synthesize novel sensors for the detection of Group |, I, transition metal cations (Na*, Ca®*, Cu®*) and anions (F", NO5, PO.™) in water
and artificial serum matrices thereby targeting appli in the clinical di i mdustty and the water industry.

Smart hybrid with higher tent, tailored ies and can have a potential enormous impact in the biosensors industry in a
number of applications from point-of-care, hom where the market for such sensors was $3,217.7M, $1,290.1M,
$755.5M and $830.8M in 2009 and is expected to grow to $6,469.8M, $2,929M, $1, 539 1M and $2,065.1M, respectively by 2016.

Download HYSENS Brochure here for an overview of the project.
For an overview of how the technology works, please see the animation below, also hosted on Cellix's YouTube channel:



http://www.hysens.eu/
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The proposed innovation in HYSENS relies on the use of hybrid i terisis leading fo the development of sensors with ivity and
nanocrystals and organic functional molecules will be used for the assembly of fcur novel classes of hybrid nanostructures:  Work Packages
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o 7
4. 1D hybrid arrays (4): metslic semiconductor nanocrysts! - organic functional molecules interfaced on 1D Si FETS arrays for electrical readout based sensing (objective 4) targeting electrical N
“intelligent chemosensing” of Group | and Il cations and snions (including Na™, ca™, PO, F’) with ng/L detection limits. Industrial validation of 1D hybrid into polymer mis cells. AR Pages
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The HYSENS project involves a strong team consisting of 9 partners: 6 from academia and 3 from industry:

é Tyn da" Tyndall National Institute, University College Cork (Ireland)

Tyncak NatonalInsits o Uriversy CoRegs Cark (UCC)tthe projec od-Sednakie ofthe HYSENS projec. Th Tyndal Nationsl Insttds s's prerier (CT reseireh nsife afiated o UCC vilh & rtal mss of over 300
. photor odeling. The Group st TNI-UCC focuses on mid- to long-term research in development of
nanoscale malenals sturtines and Gethons 15 Gnatie deveiopmant f e emerging elecucmcs photonics and biotech technologies.

Expertise leveraged for HYSENS project: Synthesis of nanocrystsl materisls and optical chsracterization of nanostructures.
Contacts: Daniels lacopino and Aidsn Quinn
Website: http:

ww tyndall.ie/users/danielaiacopino

University of Basel (Switzerland)
Department of Chemistry and Department of Physics

The University of Basel has many years of experience in the design of molecular species with defined electronic or photonic properties. These interests have recently evolved to include novel long-lived LECs and the design

N7
P and synthesis of new materigls for i into 2nd other systems.

Expertise of Department of Chemistry leveraged for HY SENS project: Stste-of-the-art synthesis and of inorg: gsnic hybrids snd chemistry snd moleculer electronics.

Expertise of Department of Physics leveraged for HYSENS project: Electrical characterization of nanocrystsl assembly, including geting; siso and moleculsr electronics.

Contacts: Prof. Edwin Constable (Dept. of Chemistry); Prof. Christisn Schonenberger and Dr. Michel Calame (Dept. of Physics).
|

Websites:
EL

http://www.chemie.unibas.ch/~constable/

hitp:/fwerer physik unibas.c S htm
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The website also includes tools for exploitation including:

o HYSENS Brochures: Three brochures were designed during the project. The first
brochure was designed as a short overview of the HYSENS project.

¢ www.hysefis,eu ™
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THE HYSENS PROJECT

HYSENS is an acronym for:
“HYbrid molecule nanocrystal assemblies for photonic and electronic SENSing applications™

HYSENS Goal HYSENS Objectives to achieve our Goal:

unctic ganic nanocrystals a5 $ing bloe HYSEN

Why are we doing this?
Tha Incr ! y [ the Implament ( . Intelligent assembly (1):

nsng” (objective 1) ¢
(

. PRET hybrid assembly (2): met

a3 for der

. 2D hybrid arrays (3):

ratko
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=> HYSENS solution Is more sensitive.
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+ Sl nanowire FETs have been fabricated and will be HYSENS:
testod with the Hysens hybeid structures. “HYbrid molecule nanocrystal assembilies for photonic
and electronic SENSIng applications”

«  Preliminary invastigation of the deposition of metal
nanoparticles and QDs on pattemed tags has been
achieved with fucrescent tags fabricated by partner

+  Afirst generation of microfluidic calls has been

fabricated by Mildendo and distributed to partnars.
Methodologies for the incorporation of maetal Project Website: www.hysens.eu
nanoparticles in microfiuidic celis have bean
developed by Tyndall-UCC in collaboration with Project Team:
Tyndal National instituts, Ireland
‘ of
+ A mini-business plan has been written identifying mmu“‘mm
for of the University of Birmingham, UK
Mdﬁhld:ﬂu
+  Dissemination and exploitation of results. Seriba Itaty
Coflix Limited, Ireland
Results & Expected Impact: Mildenda GmbH, Germany
mmmummu:auaau Project Timeline: 15t April 2011 - 315t March 2014
ambitious objectives and daliver four optimised
hybrid structures displaying snhanced selactivity and  Project Cost: €.970.357
sonsitivity of detection towards selected metal anions
and cations, In water and secum matrices. A successfl  EC Funding: ¢3.000.000

intelligent

In particuias, assembly 1 composed
of C1 and CdSe quantum dots (QDs) has been
synthesised and its luminescent and electrical
behaviour response to Na* lons is currently under
Inveestigation.

mmmmawumrm
over the current method of detection offering:

‘Grant Instrument: NMP3.SL: Semall scale
liaborative project

Grant Agreement No.: 263091

Tha fabrication of electrochemical cetls Is complete.
Thase colls are now belng tested for use with

The outputs of the HYSENS project are thus very Keywords: Hybrid molecude nanocrystals assemblies;
quantum dot (DDs) materlals.

for both the water and
s attractive commercially’ point-of-  photanic sensing: electronic

Brochure 1: HYSENS Overview

Two further brochures were developed towards the end of the project; one for
dissemination to the scientific community publicising results of the HYSENS project and a
second one for the general public giving an overview of the importance of the results
achieved to the wider community.
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NYRIID MOLECULE MANOCRYSTAL ASSEMBLIES FOR PROTOMIC AND ELECTRONIC SENSING APPLICATIONS

PROJECT HIGHLIGHTS

. A series of buddiag Blocks constiteted by morganic
nenacrystals and argasic hgands were designed
sed rocceadlully prepared. Orgamic higands were
engineered te beer anchering groups far morgess
nanocrystals and functenal groups for the selective
complezstion of grovp | and il cations, heavy s
ot nione. The Inseganic Aane<ryitals ware engaerred
s ramaduce 100 sensing promoted by the erganic
ligand aaiety iste as sptical or elecirical read-out

. Fowr dasies of hybrid ctrectures constiteted
by rymthesued bailding blocks were
asseenbicd and charactersed

. Lumisescent seasars were developed, showing
high atfinity fer heavy motal inas such se Pb'
wod Cw WA limits of detectinn LOOs) betow
10 and ! pgl, respectivaly. Seasors hased
on the modelation of scattering intensity of
inerganic nanoparticles were aleo developes with
demonstrated seasrtivity for Hg™ < 200 pgL.

. lon ackective seganic clectrochemical tramaistors
(5-0FCT4) wesr Madeicmed with slectrachemiond
detection of X' m the pM resge demonstrated.

. Sd nanewire FiTs were fabricated and chemically medified
with bpbrid malecules. Succrislel slectrical detacton
of Nn' with 100 pg/l LOD was demonatrated. Multiplex
cation/enion detection (Ne“/F ) wes schicved with $i
nanawire i Ts intagrated @te mecrafhuidi thom calls .

Fadricatica of aptical seadar based an a ministurized
deta matrix code En TAG™ with built in sptical reader
for Boarescence aad scattering read out. Flear sscaace
detection of Ne* and initisl scattering detection of
Cu' weth pg/t limits of detection were achived.

. Low leakage Sow culls wers fabricated and
optimised for Husrrscrnce and scattenng read
out, Hglll} and F detection st mg/l level was
schacved with incerpeested bybred molecules

MOLECULES NANOCRYSTALS ION DETECTION

— IMPLEMENTATION |

LUMINESCENT DETECTION

SCATTERING DETECTION

114

ELECTROCHEMICAL OFTICAL DETECTION ELECTIOCAL DETECTION
DETECTION ON TALS

Brochure 2: HYSENS Scientific Results
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NYERID MOLECULE RANOCRYSTAL ASSEMBLILS FOR PHOTONIC AND ELECTRONIC SEMSING APPLICATIONS

The HYSERS project s hybned wmart PROJECT HIGHLIGHTS

g
matarials for ¢ ho . Four chasses of hybrid structures . i v rrP

. ol comtituted by synthesised & o CONTAINS.

3 butiding biocks werw assembled ( JOM DETECTION JON DETECTION CALCIUM

& w3 and characteised. y ISERUM) IWATER) SODIM

POTASSIUM
. Ught-based sensors have been ~
developed for the detection of
ravironmentally damaging snd
toxic metals such 2 mercury,

(opper and lead In water.
Nrce——

. Bectronic sensors have been
assembled for the detaction
of sodium and potasuum in
water and blood serum.

. Dlectrochemical sensors for . .
detection of potassium in : —\ MIRCURY
waler were developed, A e - DETECTION

. Devices based on miniaturized
optical seasors for optical read
out kave been developed for
proof-of -concept detection
ot sodium and copper.

. The technoiogles have
been Macorporated Into
microftuidic devices.

. Mew materals and methods
have been developed of wide
potential In nanotechnelogy
and sensor applications.

Brochure 3: HYSENS General Flyer for wider public dissemination

All brochures are downloadable as pdfs from the website and can be used by partners to
explain the project to potential interested partners (industry, academia, press etc.).

o HYSENS animation: This is short animation which briefly explains how an assembly,
embedded on-chip, is used as a sensor for the detection of analytes. This is hosted on
Cellix’s YouTube and linked directly to the HYSENS website homepage. A second
animation was produced from July — September 2013 to explain the operation of the
nanowire embedded sensor from University of Basel. As with the first animation, this is
also hosted on Cellix's YouTube channel and linked directly to the HYSENS website
homepage. Both animations have been shown by Cellix at two exhibitions; Lab-on-a-chip
World Congress, San Diego, September 2013 and Lab-on-a-chip European Congress,
Berlin, March 2014.
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ne HYSENS consortium is a8 world class interdisciplinary rese
and industnal team

comprising of five universities, one research
nstitute and three industry pariners. The HYSENS consortium has

been granted €2 million from the European Commission’s

Framework Programme 7 (FP7) for a 2 year grant period from 1st
April 2011 to 31st March 2014.

During this 3 year period, the main goa! of the HYSENS consortium
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Animation explaining HYSENS sensor embedded in microfluidic biochip



Analytes bind to optical tag increasing luminescence

Close-up of video animation explaining the embedded sensor on-chip.



