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1.PROJECT SUMMARY

DINAMICS aims to promote the uptake of nanotechnologippt@aches by developing an integrated cost-
effective nanobiological sensor for detection aftéirorism and environmental assays. The prime/eleble

is an exploitable lab-on-a-chip device for detectad pathogens in water using on-the-spot recagmiéind
detection based on the nanotechnological assenfblyniabelled DNA. DNAMICS will integrate DNA
hybridisation sensors with microfluidics and sigmalnditioning/processing both on silicon and polyme
substrates avoiding the use of external apparatusfliiid handling, electrical signal generation and
processing, based on DNA hybridisation.

A sensory breakthrough will be achieved through e@mplementary technological solutions: Measurement
based on electrical (capacitive) signals. If hyisation occurs between target and probe the detetiange

can be functionalised. Detection through UV lighisarption. Based on the recognition of different UV
absorptions induced by DNA hybridisation. The depetent of a system where each sensing site in the
microarray contains a UV microfabricated sensa goal of the project. After DNA hybridisation thole
array is illuminated with UV light and the absoqgtiof each site is measured by the sensor.

The project will culminate in an integrated muéchnology product that will be high-tech, low-cestd
time-efficient sensing device applicable for usethe water industryia the co-ordination of nano- and
biotechnologies with new sensory science to delivproduct that will lead to major changes in thaythe
testing and diagnostics of harmful substances med®oth methodologies will ensure an additionad an
reliable source of cost reduction through a drashiertening of the sensing pipeline and withoutrieed to
transfer the samples to an analytical laboratory.
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2.PROJECT OBJECTIVES

The integration and application of nanotechnologis microelectronics to biological processes and
products presents potentially enormous opportunftie a host of uses in many different marketsmg@anies
and nations investing in research and that comrlégeithe results early can establish market leshiethat

will be difficult to match. For Europe to achiewearket dominance requires a coherent integration of
fragmented yet world-class skills, market pull ahd means to deliver the product in a timely anst-co
effective way. An IP is an appropriate mechanismafchieving this. The market pull, in the contekthe
NMP call text 3.4.4.7, is concern over threatsh® $ecurity of water supply for human consumptidihnis
presents a major challenge to water providers aedsuand of course governments, responsible Burigrg

a safe and plentiful supply of water both for pasoconsumption and industrial use. Detector tekdgyo
based around nanotechnologies and microelectroffies a means of developing an early warning sydte
alert of the presence of an attack, and of sertbatsidentifies its nature. Successful deliveryl wave a
major impact on the competitiveness of SME partnerthe project and the European supply chain, the
security of water supply in Europe, and as a camsecg the confidence of consumers.

The objective of the DNAMICS project is therefore to use these technologies tievelop an integrated
and cost-effective nanobiological sensor for detaoh of bioterrorism and environmental assays. Th
project’s prime deliverables will be exploitable pototype mobile and continuous monitoring devices fo
the detection of harmful substances in the water gply network. This will radically improve upon

existing technologies, as it will deliver a fast, aliable and quantifiable on-the-spot recognition ad
detection mechanism based on the nanotechnologi@dsembly of “unlabelled” DNA and its subsequen
hybridisation.

Current technology is limited by sensor detecemsitivity, specificity and speed of responsedionf the
efficient identification of biological agents; whilchallenges remain in the microfabrication artdgration

of these sensors into reliable and cost effectigeicds. DNAMICS will address these issues through
innovative sensor techniques, using nanotechnabgied an innovative approach to device integratatin
supported by novel simulation tools.

To do this requires breakthroughs in:

Improved molecule manipulation and detection requimg optimisation of formation and control of
DNA nanostructures. This will lead to reliable detetion mechanisms based on biomoleculgr
recognition.

Improved integration of DNA hybridisation sensors wth microfluidics and signal conditioning for
processing both on silicon glass or plastic substies.

Measurements based on electrical signals. The isshere is to develop a functionalisation procedurg
compatible with silicon processes as well as measunent circuits that are easy to integrate.

Detection through UV light absorption. This is competely original in the field of DNA microarrays and
is based on the recognition of the different UV almptions induced by DNA hybridisation.

Project goals:

1. Identify current and anticipated end-user requirgséor DNA-based detectors for the identification
of specific biohazards in the context of “firstpesase” diagnostics and continuous monitoring

2. Develop sensor technology that will provide regdireensitivity and speed of response whilst
compatible with integration into a low-cost, higbkwme lab-on-a-chip platform

3. Demonstrate the viability of the technology develdpby producing prototype devices to meet
specific end-user requirement specifications
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Anticipated advances on the state of the art:

1.

Optimisation and integration of electronic detectiechniques into microfluidic structures for DNA
detection

Development, optimisation and integration of UV hligabsorption detection techniques into
microfluidic structures for DNA detection

Nanotechnological signal amplification for labetdérDNA detection

Development of micro- and nanofluidic multi-physisenulation tools and multi-scale modelling
strategies

Application of nanostructures to enhance analypgura and enhance sensor performance
Integration of sample preparation operations, tadgéection and signal processing into a simple and
reliable lab-on-a chip platform

Development of processes and methods for high-welpreduction of integrated micro-electronics
and polymeric microfluidic structures

Since the Stage 2 Proposal, theNBMICS consortium, at the request of the Commission i&esy has
included activities towards the development of atiomous monitoring device. Since this was notussed
at that stage, a quick review of the state of tthteaad an outline of the S&T approach are includethis

Annex.

Breakthroughs and radical innovations expected:

wN e

4.

Nanotechnologically-enhanced and novel biosenstintdogy

Integration of nano-engineered structures into ofigidics-based lab-on-a-chip platform

Integration of microfluidic device and biosensochaology with substrate material for low-cost,
high-volume production

“Computational nanotechnology” toolkit

Operational objectives:

These are identified on a Work Package b#mighe full 48 months in a format suitable for Review and
Assessment, in the following tables:
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WP1 INDUSTRIAL REQUIREMENTS |

Project objective Operational goal and how to Baseline data Success Risks and
achieve it measure assumptions

Deliver Requirements| Confirm pan-European water industnyMandatory routine sampling frequency againsEndorsement  of| Risk: Advisory
Specification documents development priorities within technicgl particular pathogens User Requirement Board does not agre¢
for both a mobile andl and cost constraints, by seekingTypical laboratory measurement times specifications  by| that both prototyped
continuous monitoring| feedback from the Advisory Board opEmergency planning protocols (which vary betwegethe Advisory | are required
device byMonth 3 initial briefing material identifying the| countries and distribution networks) Board

views of the DNAMICS team.

Deliver Functional
Specification documents
for each device by
Month 5

Translate Requirements Specificatio
into stretching but attainable targets
respect of target pathogens, respo
time, sensitivity, reliability,
functionality and ease of use. Do this &
iteration between quantitative analysi
conceptual design and internal pe
review (including Advisory Board).

Since device sensitivity and respon

time are parts of a trade-off, functional

specification needs to be related to
mode of use, to be identified in T1.1.

ngesponse time after a contamination incident
ncurrently determined by the shortest of:
se

Lab results from next scheduled routin

Dy sampling (days to weeks)
5, ¢ Appearance of symptoms in public plu
er identification of pathogen (1-2 days)

» ‘“Fast track” sample analysis after detecti
5€ of suspicious activity (0.5-1 day)

&nd is compounded by the need for confirmation
the nature of the threat and authorisation
appropriate action. Detector response time will
limited by preconcentration and hybridisation. W
anticipate 60 — 90 minutes’ total detection time.
The sensitivity of a _sensortype refers to
concentration at the sensor itself and, depending
technology, is typically around femtomolar. Devig
sensitivity refers to sampled concentration. Thils w
need to be around 1 organism per ml, requir
preconcentration and/or PCR.

Target species (current thinkifg)

Vibrio cholerae; Yersinia pestis; Salmonella spp.;
Shigella species; Enteric Virusegryptosporidium

isgreement on the
relevance of
Functional

eéSpecifications
both
gpartners  and
Advisory Board

bn

by
DNAMICS
the

of
of
be
e

parvum

Risk: functional
requirement in
respect of respons
time not achievablg
in practice

1 W. D. Burrows & S. E. Renner, “Biological Warfar@énts as Threats to Potable Water”, Environmengalltd Perspectives, Volume 107, Number 12,

Dec 99
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Deliver Test Case
Specifications by
Month 6

Set requirements for lab verification
tests and field trials. Tests will be
designed to be representative of the
scenarios envisaged in deriving User
Requirements and Functional
Specifications

Check attainment of specifications
satisfy safety requirements

Requirements specifications from Task 1.1
Functional specifications from Task 1.2

Agreement of Test
Case specifications
by Advisory Board
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WP2 MICRO & NANOFLUIDICS

Project objective

Operational goal and how to achiee it

Baseline data

Success measure

Risks and
assumptions

Deliver comprehensive Establish accuracy benchmark for simulation soféwiartasks| Cranfield  University| Timely delivery

literature review on T2.1land T2.2 past experience

computation of diffusion Results in the open

at micro- and nanoscales literature

by Month 8

Deliver software shell for Goal: development of integration shell for the MBdaCFD | Integration framework] Attainment of thresholds Risk: implied one-way

the integration oft modules (in-house and possibly adapted commerdi@)) CAt | none defined in Test Plan coupling in this projec

molecular dynamics the start of WP2 user requirements, functional irequents and Modules for limits scope for]

(MD) and continuum| software test specifications will be produced. W# then | integration: disparate development of mor

(CFD) modelling| develop, implement and test a methodology for tineely | stand-alone programs comprehensive 2—wat

simulations byMonth 12

exchange of relevant information between modulesatmg at
the discrete and continuum scales. Shell develapmaay
proceed quasi-independently of the CFD and MD nmeslidy
careful predefinition of data interfaces and the 0§ dummy
modules that emulate anticipated behaviour.

in Fortran 90 and C++.

coupling approach

Risk: non-availability|
of suitable “hooks”
from commercial CFQ
code

Deliver MD simulation
software module fo
description of
hybridisation events, b
Month 18

Goal: provide one half of the multi-scale simulatisoftware
dealing with the discrete scale. This will be iatd by
adaptation of pre-existing potential function madel By
y validating the MD model against test cases at raghlyte
concentration, the problem will not be diffusiomited: the
MD model can be decoupled from continuum diffusiamd
hence tested as stand-alone.

Results of literature
review, above
Pre-existing potential

function models

Validation
experimental

| time-evolution
hybridisation

data
of

against
fo
%

Risk: complexity of
r DNA fragments ang
their length distributior]

makes generalisatio
difficult
Risk: probe density

implies possible
requirement to simulat|
large domain in term

-

A1

4

of number of molecule

Page 9 of 151



IP 026804-2 INAMICS

August §' 2008

Deliver CFD simulation| Goal: provide second half of multi-scale simulatd@aling with| Results of literature Validation against Risk: algorithms in
software module for the continuum scale. This will be attained by falation of a| review, above experimental steady statecommercial codd
description of multi-| new set of conservation laws and their solutiorcedure, based Existing methodg concentration data insufficiently accuratg
species macro-moleculeon existing experience at Cranfield. Comparativeeasments developed by NOTE: timing of | or robust for purposq,
diffusion at the microny will be made with commercial CFD code customisethwiser-| Cranfield's demonstration of this so that reliance i
and sub-micron defined functions. The validation requirement fodiffusion | computational group | success metric dependsolely on in-housd
continuous scales, bymodel is the attainment of a measurable steadye stat on the availability of| code: may imply morg¢
Month 21 concentration profile. This can be provided by ddticing a sensors in a attention to  front;

dilute analyte solution to a junction in a microochal and microchannel from WP4 ending:

monitoring steady-state % hybridisation at sensansayed and 5, and hence delaysAssumption: validation

along its length. delivery of the objective data available

to Month 21.

Deliver multi-scale| Goal: integration of validated MD and CFD modulegoi a| Integration shell, MD| Validation against Assumption: validation

modelling software suit¢ debugged integration shell. This will be attaingddeveloping

by Month 26

each element separately, as outlined above andiatialg
against suitable test cases involving the dynamiadiffusion-
limited hybridisation. Note: the same test cases lwa used a
for the CFD validation, this time concentrating the time-
evolution of % hybridisation, rather than the steathte final
values.

and CFD modules (se
above)

eexperimental data

data available

Deliver final guidelines
on physical configuratio

of functionalised
surfaces, microchanng
layout  and poroug

nanostructure to optimis
diffusion and mixing, by
Month 36.

Goal: application of multi-scale modelling softwate the
optimisation of microfluidics and sensor design. iMth
guidance will be provided throughout years two trée of the
slproject from simulations using tools at their cutrestate of
5 development, systematic optimisation will be atibile by use
eof the multi-scale modelling suite from month 26vands. The
principal approach will be sensitivity analysis apdrameter
variation to explore principal functional dependesc and
thereby to gain early indications for performanegliovement|
strategies

Models and softwarg
merging from WP2

> Reduce sensor respon
time from un-optimised
prototype by a factor o
five.

s®isk: delays in
validation data o
f software developmer}t
cause delivery too lat
in project for usefu
contribution to
optimisation except b
partially-validated
tools.

aY
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WP3 MICROBIOLOGY & SAMPLE PREPARATION

S

[

U

d
;

Project Operational goal and how to achieve it Baseline dat Success measure,  Risks and
objective assumptions
Deliver a list of| Goal: gene selection adequately specific for speci®atabase Searches allow th€robes can be Risk: necessar
genes that is$ identification retrieval of available sequencesdesigned that are atsequence data are n
predicted by| In order to design probes for target organisms ZI3Bioinformatics methods allow least 10% different publicly available ang
bioinformatics their DNA sequence has to be available. A databdke  assessment of thdrom  non-pathogen have to be sequenced.
methods to be search will be conducted to find all publicly agdile | uniqueness of the sequences. | related species. Risk: the selected gen{
adequate for sequences. are too similar tg
identification of related non-pathogen
each target species, species causing cros
by Month 8 reactivity.
Deliver report on| Goal: identification of appropriate methodologies f Sample collection plans andThe sample collection Assumption: mode
sample collection collecting or preparing samples for testing. protocols are available fgrprotocol allows for g samples reflect naturdl
methodology by Sample collection will be in two ways: Model sangp|eroutine water monitoring. 50% recovery of spike waters.
Month 12 and natural water. Verification, monitoring and alat pathogens.

acquisition will use natural sources. A samplingrp|

will be elaborated starting with the testing of tevice.

The bulk of samples will consist of untreated seurc

water, treated water and water from points | of

consumption.
Verify optimum | Goal: preconcentration of extremely dilute specin@n Systems for laboratory use and\ preconcentration of Assumption: availabl
preconcentration give sufficient number of pathogens for detectiortbe | for pharmaceutical productionpathogens by a factarsystems can be adapt}
route byMonth 15 | typical microlitre quantities submitted to the dmui| (sterile filtering) are available > 1,000 to the needs of wat

This will be achieved by filtration, which may bket| offering up 99% virus removal. monitoring.

critical item in establishing detector responseetim
Identify and verify| Goal: to make RNA or DNA fragments of theMany standard methods arespiked amount of Risk: incomplete lysid
most  appropriate biological material accessible for hybridisation @ | available and can be adapted|toells or particles reachreduces availability of
lysis method by manner suitable for integration with lab-on-a-chiDINAMICS needs. 90% of the signal of DNA and RNA for
Month 17 technology. spiked DNA. hybridisation.

Our preferred approach to lysis is sonication,wbich Assumption: if

optimisation of power and frequency is requirgd. chemicals  lysis i

Enzymatic or chemical approaches are fall-back required, substancH

options. can be identified thg

are compatible with
downstream processeg

L
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Deliver probes fon Goal: design probes for all target species |f@&oinformatics methods Probes are  95%Risk: sequence dar
all target analytes incorporation into prototype devices in WP6. currently allow the prediction of specific have varying degrees ¢f
by Month 18 This will be achieved by bioinformatics methods anaseful probes with 80% success quality.

subsequent experimental verification. rate limiting the necessany Risk: unspecifig
bench work. hybridisation or low
signal
Provide on-chip| Goal: provide back-up strategy in case sensitivitguccessful designing of PCRSufficient Risk: unspecifig
PCR system by thresholds cannot be met. primers is a standard procedyramplification starting| priming and low yield
Month 24 Thresholds can be met by nucleic acid amplification | for the partners involved. from less than 1,00
copies of target DNA
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WP4 SENSOR & SIGNAL DETECTION DEVELOPMENT

Project objective

Operational goal and how to achiee it

Baseline data

Success measure

Risks and
assumptions

Finalise
surfaces

for final
probes byMonth 27

substratg

and
immobilisation methods
selection of]

> Goal: identify surface preparations for low cosbsuate
materials that are compatible with proposed imnisdaiion
techniques.
This will be achieved by characterisation of suefagrior
to and after functionalisation with probes and wiNolve
fundamental research on test surfaces, and apssgrch
on the surfaces of microfabricated devices. Dum
sequences will be used early in the programme ltowa
development to proceed independently of the firrabps,
available in Month 18

Many chemistries fo
DNA immobilisation
are available.

my

The surface chemistry allow
immobilisation of (modified)
DNA.

The surface are 809
compliance with the
specification needed for th
detection methods

in

sRisk: inhomogeneou
surface
functionalisation

0

e

Deliver working UV | Goal: develop novel UV sensor technology compatitite | Current large volume Two order of magnitude Risk: inability to
sensors on polymericlow-cost substrates UV photometers have improvement in sensitivity achieve sufficien
substrates bilonth 27 | This will be achieved in two stages, firstly by éping | a sensitivity ofca. 100 sensitivity
the fundamental detection science in quartz orsglgeen| nM in 1 cm path
transport it to polymeric substrates. length for DNA (from
1,000-mer down tg
20-mer molecules).
Deliver working | Goal: develop capacitive detection methods Current capacitive Two order of magnitude Risk: inability to
capacitive sensors byWork will concentrate on testing of detection teicjues, on| sensors have improvement in sensitivity achieve sufficien
Month 27 macro-scale surfaces hard-wired to external measnt| sensitiviies in  the sensitivity
instruments through the use of custom-built matwe~ | nanomolar range.
cells. Miniaturisation will take place in Task 4.6
Demonstrate significant Goal: reduce need for sample preconcentration| Gurrently  available Enhancement of the signal by &isk:  enhancemer}t
signal enhancement byincreasing sensor sensitivity by nanotechnologjcsignal amplification| factor > 100 yield is too low, or|
use of | enhancement strategies methods have an kinetics too slow

nanotechnological
strategies byvlonth 30

This will be achieved by molecular recognition/se

assembly events using functionalised nanoparticles.

lfamplification factor of

<100.
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Demonstrate feasibility

Goal: improve analyte capture efficiency

Open channel, sens

br-unctional nanoporous sens

oRisk: unable tq

of sensitivity/response This will be achieved by reducing the diffusion tdisce| is a spot. with factor > 5 improved functionalise

time enhancement by from “bulk” to sensor surface, by using nanoporgus sensitivity or reduced respons@anoporous structurds

use of nanoporous structures time in situ.

probe support structureg Risk: incompatibility

by Month 30 with detection]

techniques

Produce signal preq Goal: provide reliable signal processing for intgigm on| External  processing Customised and optimisgdRisk: the

processing circuitry| chip with sensors and interfacing with software fodiacardsin PC signal preprocessing on thesize/fabrication

integrated on-chip with| prototypes in WP6 biosensor chip operatesechnology/cost

scaled-down sensors This will be accomplished in stages, initially onbaard properly  with  compatible requirements of th

and defined | with dummy sensors emulating the appropriate signal dedicated microcontroller envisaged biosensqr

software/hardware strength and signal-to-noise characteristics. based signal reader anahip will not allow

interface byMonth 30 processor device having owrthe integration of avl
user interface and dataoptimal signal
communication towards preprocessing

external devices and the resu
are displayable on a remo
PC.

I[tsircuitry
te

Produce micro-scale
capacitve and UV
sensors integrated on

chip byMonth 33

Goal: provide core sensor technology, miniaturif@duse
in prototype detectors

Miniaturisation will be achieved in successive ste
Nanotechnological signal enhancement strategieb lveil
incorporated in later stages as they become almifabm
Task 4.4.

Millimetre-scale
SEensors, macroscop

pwiring

Micron-scale sensor dimensio
cwith integration of sensor an
wiring on polymer substrate

nAssumption:
dassembly methods afe
available
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WP5 ENGINEERING

Project objective | Operational goal and how to| Baseline data Success measure Risks and assumptions

achieve it
Deliver interim report Goal: identify appropriate methods fofFunctional specifications fromPeer review by ProjegtRisk: gulf of comprehensiop
on design| coherent concurrent engineering scienceask 1.2 Steering Committee. between disciplines imped¢s
methodology byl methodology for robust biosensor devictternal progress reports an development of effective concurrent
Month 12 design current tools and design engineering methodology

A key to achieving this demanding objectivenethods from WP3 and 4 Risk: activity regarded as of loy

is the early education activities planned|in importance

WP7, since there is a wide variety of expert

disciplines contributing to this effort. Whilst

timing of this report is early in the task, it|is

important that the thinking process |is

recorder to inform other activites and

communication protocols in the rest of WH5.
Deliver report on| Goal: expand and revise interim report in thiterim report Peer review by ProjegtRisk: report identifies conflicts if
design  methodology light of research results in technology anBroject progress reports Steering Committee proposed timings 0
by Month 21 innovation work packages, incorpordte information/hardware exchande

nanotechnological developments from WP4 requirements

and use of simulation tools from WP2
Deliver robust| Goal: deliver optimised manufacturableSuccessful operation  aofCompliance with| Risk: fluidics control is no
microfluidics solutions microfluidic solutions to all relevant tasksmodules has beenfunctional specifications| compatible with sensors (voltage pf
to all on-chip fluid-| compatible  with  device integration demonstrated among partners electrokinetic force).
handling operations by considerations. Risk: bubble formation and leakage
Month 25 Achieve by a combination of experimental at interfaces

and simulation work and provide validation Risk: transfer of glass-basgd

data for CFD codes in WP2.

expertise to polymeric chips
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Deliver final decision
on chip materials by

Goal: reconcile requirements of integrafeBlastic microfluidic parts hav

sensors and electronics with manufactur

rejready been manufacturg

eParts and componen
pcelivered according t

tsRisk: ideal dimensions (as specifig

D by simulation) cannot b

\172

Month 27 routes and cost considerations with  structure  dimensiongsfunctional and reliability) manufactured in desired quality.
Achieve by experimental investigation pfelying on process of mouldspecifications. Risk: cannot manufacture in WH4
manufacturing and assembly issues [fonaking. candidate materials (driven by prope
candidate materials identified WP4 Various methods have been immobilisation, and integration (f

described to include wiring electronics)
onto microstructures
Candidate materials from WP4

Demonstrate reliable Goal: provide reliable and robust automatiomManual transfer of samples forCompliance with| Risk: introduction of air bubbles i

remote operation of solutions for the continuous monitoringoioassay functional specifications| the microfluidics device

filter-handling, samplg device Automated fluid-handling in a Risk:  reliability impaired by
collection, transfer and device for chemical toxin clogging due to particles in naturfl
disposal operations by monitoring developed in the waters

Month 34 EC-funded AWACSS project Risk: regeneration cycles too long

Deliver hardwareg Goal: ensure maximum potential foilJser requirements “Client” testing and| Risk: poorly-defined usey

abstraction layer angdaccommodating hardware developments asgecification verification by BME requirements

device driver modules new devices Commercial operating system Risk: data interface and protocdls

for embedded system
by Month 32

sBy introducing a hardware abstraction lay
into the architecture of the embedd
system, new devices can be read
accommodated by providing a devig

aas a development platform
ebata interface with detectd
ilglectronics and associatg
eprotocol

r
2d

not ready on time

specific driver library.
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Deliver documented Goal: provide user-friendly interface forUser requirements Software demonstration| Poor definition of user interface
beta release usermobile device and integrate with rematspecification Peer review of
interface software by control system for continuous monitoringsoftware requirements documentation by
Month 32 device. specification Project Steering

Building on user and software requirements Committee

specifications, the software will handle

“true/false” decisions on event detection and

initiate communications protocols as well jas

responding to user commands.
Deliver report| Goal: As the outcome of the “integrationDesign methodology fron Peer review report Assumption: reconciliation of
evaluating task, the report will provide feedback on th&ask 5.1 Specifications report ondesign, manufacturing and assemply
performance on implementation of the concurrentResearch results from T4.6 apdystems, componentsissues is possible
Integration issues by engineering approach identified in Task 5..the other engineering tasks |irand integration of the Risk: poor specifications of contrl
Month 33 The integration task stands between desigWP5 overall solution. algorithms and hardware/softwaye

methodology in Task 5.1 and prototy
development in WP6. It attempts
reconcile and pull together the vario
pieces of technology developed in t
innovation and R&D work packages. Giv
the strongly multidisciplinary and innovatiy
nature of the project, it will be valuable
consolidate experience gained in design
development into a report with guidelin
for similar future projects

p&rogress reports from WP6
to

us

he

en

e

[o

and

S

interfacing

Deliver report on “cost
engineering” by
Month 42

Goal: identify potential for commercig
production of device

Approach: identify cost-saving opportuniti
in manufacturing and assembly metho
materials, supply chain integration pl
opportunities  arising  from  volum
production. Take into account forecast c

| Candidate designs ar

assembly methods

pst

pdngineering design
dspethodology

u€urrent capabilities of
eindustrial technologies

dCost 30% below original
costs at outset of task.

trends.

| Risk: changes in specifications

increasing prices

value

Risk: lack of regulatory driving forc
makes minimum cost exceed mar

Risk: changes in the market situatipn

D

et
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WP6 INDUSTRIAL DEMONSTRATION & VALIDATION

Project objective Operational goal and how to achiee it Baseline data Success Risks and
measure assumptions

Deliver first version of the Goal: Clearly timed plan synchronised with antitguh| 48-month and detailedPeer review by Risk: plan highlightd
Development Plan for  theavailability of key deliverables from other Workdkages.| implementation plans for Project Steering possible timg
mobile and continuous This will require close co-operation with task leeslin| WP3-5 Committee scheduling clashes
prototypes, byMonth 12 WP3-5, who will convene meeting(s) dedicated tcs thiFunctional Specification$

purpose. from WP1
Deliver first version Test PlanGoal: clear timed plan for ensuring that functiond&unctional and Peer review by
for both devices bionth 12 specifications are met in the laboratory environtrtéen| Demonstration Case Project Steering

in the field. This will take into account practities such| specifications from WP1 | Committee and

as availability of test materials, clearance foeithsafe Advisory Board

usage and identification of field test sites andhuods that

ensure compliance with statutory safety requirement
Deliver second version dfGoal: revise first version in the light of progresgainst| First version Peer review by Risk: plan highlightd
Development Plan for bothtechnical objectives in WP3-5. This will be aclgdvby | Monthly Project progress Project Steering possible new  timg
devices byMonth 24 convening special meeting(s) of WP3-5 leaders. reports Committee scheduling clashes
Deliver second version TestGoal: account for any changes to device specifioat] First version Peer Review by
Plan for both prototype devicesand/or relevant regulations Updates on regulation Project Steering
by Month 30 from Knowledge Manager Committee and

and Advisory Board Advisory Board

Produce working prototype Goal: Produce a prototype device sufficiently deped| Version 1 Development Performs to Test Assumption: all sub

mobile device ready for field

testing byMonth 40

for field testing after laboratory verification. r@wing on
tools and expertise collated in WP5, and workinghe
Development Plan, construction of the prototype
expected to be incremental and involve sepd
development and testing of modular sub-assembliiés,
anticipate further incremental improvements after first

round of verification testing, starting Month 30.

Plan and
Version 2

rditem WP3-5

subsequentl

Bensors and subsyster

y,Plan specifications
Results published
ns

assemblies antl
technologies are i
place on time
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Produce working prototyp
continuous monitoring devic
by Month 36

e Goal: Produce a prototype device sufficiently deped
efor field testing after laboratory verification. r&wing on
tools and expertise collated in WP5, and workinghe
Development plan, construction of the prototype
expected to be incremental and involve sepd
development and testing of modular sub-assembiiés,
anticipate further incremental improvements after first
round of verification testing, starting Month 36.

Version 1 Developmen
Plan and subsequentl
Version 2

rditem WP3-5

t Perfforms to Tes
y,Plan specifications
Results published

Bensors and subsystems

assemblies
technologies are
place on time

t Assumption: all sub
an

Complete field trials of Goal: Demonstrate feasibility and reliability of pid | Prototype performance Performs to Test angdRisk: delay in
automated continuous device bypNA-based biohazard identification device, byerified in laboratory User Requirements availability of
Month 41 implementation of the test Plan specifications prototypes
Results published
Complete field trials of mobi| Goal: Demonstrate feasibility and reliability of pid | Prototype performance Performs to Test and Risk: delay in
device byMonth 45 DNA-based biohazard warning device, by implemeatativerified in laboratory User Requirements availability of
of the test Plan specifications prototypes

Results published
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WP7 KNOWLEDGE MANAGEMENT

Project objective

Operational goal and how to achie it

Baseline data

Success measure

Risks and
assumptions

Preparation

of

T7.2 Exploitation, using expertise in the project define

Survey of partners’ an

] Coherent route map thatRisk: Incomplete skills

technology route map bytechnology/infrastructure/market plan for developmeand| others’ know-how will aid identification of| set to prepare route
month 10 exploiting the results of the project. Structured  workshop IP and research map
using TRM principles | opportunities
Set up public and partnerT7.4 Dissemination, through a web site structurea| $tructure agreed by Public access Assumes regular inpyt
web site disseminate and exchange information partners dissemination route from contractors
Partners’ web page Partner information
Links other relevant exchange platform
networks
Deliver first version off T7.1 IP management and T7.2 Exploitation to devedosp Technology route map| Acceptance by peerRisk: Conflict of

Exploitation Plan byl outline of the key exploitable technologies to legaloped in o Patent and technologyreview of the plan interests from partners
month 12 used to exploit the IP from the project survey Incomplete survey o
competing IP.

Hold three trainingl T7.3 Training workshops: organise and run intetrahing to| Partners will run thig Attendance from key Risk: Failure to run
workshops over term of aid cross-learning between partners who is well | partners and raising levelthese in time with th¢
project experienced in of their understanding of plan

workshop events wider technology issues

management
Deliver final version off Goal: T7.2 Exploitation to develop a final plam ftownstream Continued input from Acceptance by peerRisk: Conflict of
Exploitation Plan by exploitation of project results IP surveys review of the plan. interests from partner
month 42 Results from WPs Clear plan for| resulting in no

where IP can be manufacture of device(s).agreement

protected Clear plan for further

research ang

)

development

v)
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WP8 CO-ORDINATION

Project objective

Operational goal and how to
achieve it

Baseline data

Success measure

Risks and assumption

v)

Confirm technical and
operational and goals
and administrative
procedures

T8.1.1: Lam will organise the
project’s kick-off meeting, with SEZ
providing administrative/logistical
support

Project plan

High level of interaction
between partners. Minutes
circulated promptly. Issues and
guestions resolved quickly

Participation by all partners
High level of preparation
prior to the meeting.

Management of
administrative
activities

T8.1.2: SEZ will establish an intern
DINAMICS management team at th
premises

alCo-ordinator experienced in framewq
iprogramme activities

riEfficient communication
between partners. Support to t
co-ordinator

Failure of partners to
h@rovide requested
information on time. Good
planning will minimise this
risk

Effective disseminatior]
to public and
information flow

between partners

T8.1.3: A DNAMICS web site will be
established by SEZ, by Month 2
the project.

The co-ordinator is very experienced
ofublic dissemination and maintainir
internal communication through proje
web sites.

iMcceptability of design, ease
ause, intensity of use, reaching
caudience beyond the partners

pfMinimal risk, Assumes
apartners provides
information as requested

Active management o
project against
measurable target
means of monitoring
resolution of problems

f T8.1.4: At Month 6 a PSC meetir
will be held to review progress.

D

oDINAMICS project plan

Evaluation of results against
project planned timescale

tHeailure to meet plane
activities, Technical hurdle
require adaptation of plang
activities. DNAMICS en-
gages with mitigation plans

Q VI =

Active management 0o
project against
measurable target
means of monitoring
resolution of problems,

f T8.1.5: At Month 12 the co-ordinatg
will organise and direct the firs
5,annual review.

rDINAMICS project plan
t

Evaluation of results against
project planned timescale

tHeailure to meet plane
activities, Technical hurdle
require adaptation of plang
activities. DNAMICS en-
gages with mitigation plans

Q v =

Active management o

project against
measurable targets ar
Commission

requirements

f T8.1.6: At Month 18 a PSC meetin
will be held to review progress.
nd

dDINAMICS project plan

Evaluation of results against
project planned timescale

tHeailure to meet plane
activities, Technical hurdle]
require adaptation of plang
activities. DNAMICS
engages mitigatiog
plans

Q VI =

with

Secure  manufacture
into project

rExploitation to develop an outline ¢
the key exploitable technologies to

developed in or used to exploit the

from the project

pfDiscussion with several manufacture
beluring contract negotiation phase
IP

rrManufacturer secured for Boa
or technical involvement b
Month 12

dRisk:  Development ng
y aligned with manufacturer’
needs
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List of Participants

Date

Participant | Participant Participant Participant | Country | enter Ei}te
Role” Number Name Short Name Project Proiect
Month )

Co 1 Lambda GmbH Am A 1 48

CR 2 BHR Group BHR UK 1 48

Cr 4 Idea s.r.l. DEA I 1 48

Cr 5 Hemosoft M TR 1 48

CR 6 MikroMikoMed Ltd. MMM HU 1 48
JP

CRr 8 Industrietechnologie JP D 1 48
und -anlagen GmbH

CR 9 Wat_er Resea_trch WRI SK 1 48
Institute Bratislava

CRr 10 Universita di Bologna WBo I 1 48
Budapest University of]

CRr 11 Technology and BME HU 1 48
Economics

CRr 12 Cranfield University fAN UK 1 48

CR 15 Steinbeis-Europa- SEZ D 1 48
Zentrum

Cr 16 LioniX B.V. LioNnIX NL 1 48

CR 17 Microtronics MICRO A 13 48
Engineering

CR 18 Provenion RO 14 48

Y Co=Co-ordinator
Cr=Contractor
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4.RELEVANCE TO THE OBJECTIVES OF THE NMP PRIORITY
RELEVANCE

The primary objective of the NMP thematic area aspromote real industrial breakthroughs, based on
scientific and technological excellenceINAMICS'’s research has been designed to be complementary
through the creation of new knowledge and the natiign and exploitation of existing and new knovgedn

a nanotechnological warning systems with advaneada technology.

The DNAMICS project is focused directly on addressing therdific, technical and wider societal objectives
of the NMP Call text 3.4.4.7.

The nanotechnology industry will benefit from umstanding and mastering on-demand manipulation of
nanoparticles and the consequent exploitation @fdhmed nanostructures. An unprecedented integr afi
state-of-the art nanoscience (self-assembly andhmgdecular chemistry) with the novel signal datatand
microtechnologies will be reached.

This is an industrially- and SME-driven projecttthll culminate in an exploitable product to enalbéliable
testing for the safety of water supplies. The irdégn of sensors and fluidics into flexible cheapd
disposable materials, such as glass or plastidrsiss, will avoid the need for any external appesavith
fluid handling and electrical signal generationgassing. Both methodologies will ensure an additi@md
reliable source of cost-reduction through a drasttiortening of the sensing pipeline and withoutrteed of
transferring the samples to an analytical laboyatdrhis will help achieve objectives of sustainable
development.

The uptake in the existing microelectronic indestrof the nanobiotechnologies developed by theeptes
project will lead to a change in water safety andinmental testing. This change will drive ther&ean
leadership in a very strategic field of applicattbat is going to have a great impact on healttsréssociated
with water contamination and on the quality of .life

Multifunctionality: DINAMICS supports the uptake and integration of nanotdobies into existing
industrial sectors; indeed, this is one of the keovations of the project. It aims to harmonisd anprove
methods for detection and measurement standarolsgimithe use of multidisciplinary technology detact
platforms. The developed technologies will be arbéo simple adaptation for different kinds oftsesn
different families of molecules (RNA, protein, otheacromolecules), by developing different sensaygrs,
by choosing different options for the signal entenmolecules, and by tailoring the signal conditign
electronics, while retaining the same detectiohnetogy.

The project results will enhance future Europeagugtrial potential in the field of security resdaroy
combining multisectoral activities, thus providimgew knowledge that can be used, for example, in
preparation for the future European Security ReseBrogramme.

Relevance to the aims of IPs for SMEs:

The project integrates nine high-tech SMEs, whioh lgaders in the domain of nanofluidics, advanced
biotechnological sensors and miniaturisation asl wel in the management of large international RTD
projects. The SMEs active in the domain of nanatetdgy and biotechnology needs to achieve a higher
technological maturity of their product developngemt order to achieve a commercial market brealdmo
with their products and secure their market pasitithe European start-ups have often the best oémdinal
knowledge, but have difficulties to overcome therieas for market entry and to transfer it in a coencial
product. The INAMICS project will help them to apply their very inntiva developments in a concrete
advance warning systeme. for some of them to quit the start-up phase. Tihe 8MEs constitute 56% of
the consortium and will play the leading role imdwation, co-operation, management and exploitation
SMEs will benefit from the IP by developing noveééas and having direct access to latest sciengifiearch
and importantly from exploitation of the project&sults. The project will improve the competitivea®f the
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participating SMEs by enabling each to focus ortdtise expertise and together to gain access toatzaniot
available to any of them individually. The SME adimition to DNAMICS will therefore be as technology
providers, scientific researchers, developersfieesi end-users and co-ordinator.

Target species and their detection:

At the outset we recognised that the selectioniatelrorism and environmental assays to be includém
DINAMICS was of great importance, as many thousands ehpalt contaminants exist. The project team
consulted widely to determine the most approprates to focus on. It was necessary to ensureli) E
resources are to be used effectively; (ii) consupnetection is to be enhanced; and (iii) SMEs bierfiefm
participation.

Preliminary species targeted for detection weresiclamed on the basis of the following consideration

« Pathogenicity: severity of the disease, mortabys

* Infectious dose: how many pathogens have to besiad¢o cause a disease

* Incubation period: time between exposure and arfsgtmptoms

» Attack rate: is human-to-human transmission possibd how easily after infection?

« Difficulty to treat: are antibiotics or medicatiawailable, when does it have to be administered?

« Environmental stability: survival time in drinkingater supply

« Disinfection efficiency: by chlorine or other means

* Frequency of natural outbreaks as monitored ironatisurveillance schemes

* No reliable screening methods are currently avhlab

» Legislation: are pathogens currently regulatedaerexpected to be in near future) in EU or nationa

legislation?

Prokaryotes Virus Eukaryotes
Pseudomonas aeruginosa | Adenovirus Entamoeba histolytica
Mycobacterium avium Enterovirus Giardia lamblia
complex (MAC)

Escherichia coli O157:H7, | Calicivirus Cryptosporidium parvum
Enterohaemorrhagic Hepatitis A Isospora belli
Escherichia coli EHEC

Salmonella Hepatitis E Balantidium coli
spp.,(Salmonella

typhimurium, Salmonella
enterica serotype Typhi
strains)

Campylobacter spp., Norwalk virus Microsporidia Spp.
(Encephalitozoon intestinalis)

C.jguni Norwalk-like caliciviruses (NLV) Acanthamoeba keratitis

Toxoplasma gondii. Rotavirus Sarcocystis hominis

Vibrio cholerae Echo virus Sarcocystis suihomini,

Vibrio parahaemolyticus Coxsackie virus Cyclospora cayetanens

Aeromonas hydrophila Reovirus

Shigella sonnei Polio

Legionella spp

Helicobacter pylori

Shigdlla flexneri

Yersinia enterocolitca

Senotrophomonas
maltophilia,

Chryseobacterium spp.

Brucellosis

Page 24 of 151



IP 026804-2 INAMICS August™82008

The first meeting of the Advisory Board represegtatl stakeholders will weigh all criteria abovedaoose
the pathogens whose monitoring will have the highmpact on the safety of drinking water supplies.

Whilst the techniques will be developed against esopmiority assays, it is envisaged that the new
bioanalytical methods will be equally applicable to

« Other kinds of water analysis, such as bottled mvdtenks industry, etc.

« Different sample matrices: e.g. air , soil, etc

* A wider range of pathogens, e.g. newly emerginhqzens

« A wider range of applications: like medical diagspsiygienic monitoring of food processing or
pharmaceutical production

This high adaptability to different purposes istba one hand due to the inclusion of microarrapetogy
and on the other hand the modular constructionejanc

e By adapting only the first steps in the analytipabcedure the device can be adapted to different
matrices (changing the sampling procedure andahmgplke introduction method)

* Microarrays facilitate the parallel and independdatection and identification of pathogens. By
adding more probes additional pathogens can betddtat marginal costs. By changing DNA probes
the microarray can be easily adapted to naturahtiout in the DNA sequence without affecting the
remainder of the assay.

« By simplifying and adapting the sample preprocegsire technology can also be adapted to other
fields of applications. This includes also a chaingthe probes to reflect the different pathogehs o
interest.

Anticipated advances on the state of the art:

1. Optimisation and integration of electronic detectim techniques into microfluidic
structures for DNA detection

2. Development, optimisation and integration of UV lignt absorption detection techniques
into microfluidic structures for DNA detection

3. Nanotechnological signal amplification for label-flee DNA detection

4. Development of micro- and nanofluidic multi-physicssimulation tools and multi-scale
modelling strategies

5. Application of nanostructures to enhance analyte qature and enhance sensor
performance

6. Integration of sample preparation operations, targé detection and signal processing into a
simple and reliable lab-on-a-chip platform

7. Development of processes and methods for high volemproduction of integrated
microelectronics and polymeric microfluidic structures

8. Development of continuous monitoring and identificion system for water-borne
biological pathogens

CURRENT STATE OF THE ART

1. Integrated electronic detection in microfluidstructures

Sate of the art

Electrochemistry has superior properties over mantlger existing measurement systems, because
electrochemical biosensors can provide rapid, smapld low-cost on-field detection. Consequentigrapts
have been made towards the full electronic deteafonucleic acids and proteins [1]. The sensifivgt still

far from optimal: more than fOanalyte molecules are required for detection [®cessitating the
introduction of electroactive, enzymatic or nantiple labels to produce a measurable signal.
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The advantages and disadvantages of various atbetrical detection methods are discussed by Drurdmon
et al [3] and summarised in the table on the followiag@, adapted from this reference. Specific vagiars
discussed, for example, in references [4, 5] whahew recent developments in impedimetric bioses)so
and Berggremt al. [6] who review capacitive approaches.

Type of sensor Advantages Disadvantages
Direct DNA | Highly sensitive (femtomoles of target); requiresligh background signals; canntt
electrochemistry | no labelling step; amenable to a range |dfe multiplexed; destroys th
electrodes sample
Indirect DNA | Highly sensitive (attomoles of target); usuallyProbe substrate can be difficult o

electrochemistry | requires no labelling step; multiple targeprepare; destroys the sample
detection at same electrode

DNA-specific Moderate to high sensitivity (femtomoles oifChemical labelling step requiref
redox indicator | target); well suited to multiple target detectionunless “sandwich” method usedg;
detection samples remain unaltered sequence variations can HRe
problematic

Nanoparticle- Extremely sensitive (femtomole to zeptomagléMany development steps i
based range, 16° to 10** moles); well suited to| assay; reliability and robustnegs
electrochemistry | multiple target detection with differentof surface structures problematif;
amplification nanoparticles sample usually destroyed

DNA-mediated Highly sensitive (femtomole range) and simpl@iochemical preparation of targgt

charge transport | assay; requires no labelling; uniquely well suitedample required
for mismatch detection; sequence independént;

amenable to multiplexing; applicable to DNA
protein sensing step

Detection of | Requires no labelling Interaction of biological evédls

hybridised DNA with  electrode can causp

by electrical instabilities in measure(

capacitance capacitance; requires  digitql
“embedded system” for da’E]a
handling

Approach to advancing state of the art

We will pursue a biosensor for capacitive detectdnbiochemical reactions, where the principle he t
modification of the permittivity of the space bewmeelectrode pairs by changes to their (functised)
surfaces engendered by hybridisation events. &halting change in capacitance can be convertedaimt
electric signal that can easily be processed lslestronic circuit.

Developing a functionalisation layer is a key step sensitive and satisfactory sensor performance.
Chemistries must be selected that simultaneoughalldw immobilisation of biological species, 2)ria
define the electronic properties of the sensor3ral/oid degeneration of biological layers.

Circuit design should consider achieve requirediagzy, minimise cost, handle noise, and permitiratiion
(electronics preferably on a silicon chip). An agpaf great importance is the determination anchielation
of parasitic parameters.

The influences of temperature and humidity on thesdnsor have to be quantified and handled and
mechanical and environmental factors controlled.

References

[1] Eugenii Katz, Itamar Willner, “Probing Biomolecullmteractions at Conductive and Semiconductive
Surfaces by Impedance Spectroscopy: Routes to impéic Immunosensors, DNA-Sensors, and
Enzyme BiosensorsElectroanalysis, 2003,15, No. 11

[2] C. Guiducciet al., “DNA detection by integrable electronicsBiosensors and Bioelectronics, 2004,
19 (8) 781-787
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[3] Drummondet al., Nature Biotechnology, 2003,21 (3) 1192 — 1199
[4] Kermanet al., Meas. Si. Technal., 2004,15, R1 — R11

[5] Guanetal., J. Biosci. & Bioeng., 2004,97 (4) 219 — 226

[6] Berggreret al., Electroanalysis, 2001,13, 173 — 180

2. UV light absorption detection technique

Sate of the art

Whilst fluorescence labelling of hybridised targeiblecules [1], is sensitive and accurate, confocal
fluorescence scanners remain costly and cumbersoraeenting the use of DNA chips as a decentralised
testing tool. Miniaturisation of laser fluorescenseaot straightforward, since it involves the desof ultra-
sensitive, low-noise photodiodes with on-chip fidte Therefore researchers often combine capillary
electrophoresis with end column detection [2]. é&wly several attempts have been made to integrate
hydrogenated amorphous silicon photodiode detecfors fluorescence detection on the chip [3].
Optoelectronic DNA chips using CMOS photodetectbasve been used on a chip in combination with
enzyme-catalysed chemiluminescence [4].

Light absorption detectors using quartz as a satestrave seen improved signal-to-noise ratio byguan
optical slit on the microchip to cut off stray ligfb]. Monolithic integration of silicon substrates been
accomplished using an optical fibre to enable atignt-free operation [6]. Other optical detectioimgiples

used for detection on microfluidic structures apéiaal interferometry [7]; changes in the appamibur of

thin film of porous silicon [8] due to changes lretrefractive index; surface plasmon resonancenigobs of
biomodified gold thin films [9]. First attempts febeen made to enhance the detection by monaéitiion

optoelectronic transducer with gold nanoparticlie.[

Extended standard CMOS technology has been useédtegrate light source and photodetector with a
microfluidic device for absorption measurementd.[lhtegrated semiconductor fluorescence senssarally
suffer from high excitation laser background thalyccan be overcome by improvements of the exoitati
filters [12, 13]. Further improvements can be oi®d with different doping for the photodetecto4]1Even
integration of laser sources on the chip usingicarcavity surface emitting lasers has been deinatesl
[13].

Approach to advancing state of the art

The measurement of absorption of ultraviolet bycgein solution provides one of the most widelgdiand
cost effective methods of quantitative analysisilalsée in analytical laboratories. The optical aipgimn
properties of a transparent substrate with a fanatised surface are changed on hybridisation.alneis to
develop label-free molecular detection on low-dogh-parallel optoelectronic devices using nucheas to
absorb 260 nm ultraviolet light strongly. The alptian of UV light passing through a layer of DNA
molecules, immobilised on a substrate, would beadtarized by an extremely high concentration amdrg
short optical path. In particular, for a layer dgnef 10** molecules/crh(which corresponds to the density of
oligonucleotides immobilised on quartz substratesjcentration can be evaluated as 0.03 M andabgéth
as 5 nm. Therefore, absorbance is expected tooom@rn(>. Previous results on measurement of DNA layer
absorbance of non-covalently bound molecules grerted in [15, 16], but exhaustive quantitative lgsia
has not been performed. This direct-detection agagr, which relies only on DNA molecular absorption
will be developed in parallel with the nanotechmtal signal amplification approach described be(see
next subsection). The nanotechnological signal dicgtion will be tailored specifically to bring high
number of UV-absorbent molecules onto the sensivird.

Amorphous silicon photodetectors are planned be&caus

e Low-cost material, low-temperature deposition pescd’ECVD (Plasma-enhanced Chemical Vapour
Deposition)

* Deposition compatible with low-cost substrates vpitedeposited conductor film

« Fabrication on substrates of any size

« Device implementation can be tuned to improve tggmi or selectivity in UV range.
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Hydrogenated amorphous silicon (a-Si:H) has beedelyi investigated as a material for large area
applications. In particular, due to the high ab#sorp coefficient of the active layer, amorphoudcsih
photodetectors have been very successful in plestshsg arrays [17, 18, 19]. UV photosensors meai® f
thin films of a-Si:H and a-SiC:H can be depositedan electrode of conducting material by PECVD.&¥ k
research issue is the trade-off between the eldctemd optical requirements, regulated by thektiéss and
impurity concentrations of the p-doped layer.
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3. Nanotechnological signal amplification for lalbéree DNA detection
Sate of the art
Very few techniques (radioactivity or fluorescenadfer required sensor sensitivity, but radioactaed

fluorescent labelling of DNA raise concerns oveegaand cost, respectively. The latter is alse tor the
rather sensitive fluorescent quantum dots [1].
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Other standard methods use PCR for amplificatiah labelling for downstream signal generation. PCR o
similar techniques are limited to a few hundrediespf the target in the sample volume. More siesit
variations of PCR, like nested PCR, are not usuadiypatible with highly multiplexed PCRs necesdary
screening applications in bioterrorism. Low detaetiimits for PCR usually require good DNA purifizan
otherwise unspecific fragments will be amplified.

Alternatively, through various nanotechnologicabgtgies, some molecular recognition signals caorne

so evident to be seen by the naked eye [2, 3, A&fli3 the target molecule is labelled by a medall
nanopatrticle €.g. gold) and subsequently, the nanopatrticles are mroyva chemical “blind” development
(silver). First attempts have been made to comthireenanotechnological strategy with microelectesrb].
Even though highly sensitive, nanotechnologicalrapphes usually work by increasing the effect of an
already established DNA-DNA recognition event. Todetectable, a number of these events are negessar
requiring more traditional amplification techniquéke PCR to detect the presence of a few analyte
molecules. To date, the few cases of nanotechrazlbgnalyte amplification reported [6] are not desid to

run in a disposable microarray device with a chaetection system, and are not thought to be emgloya
device expecting negative specimens most the time.

Approach to advancing state of the art

In our approach, the hybridisation of the analytdet” molecule with a suitable oligonucleotid®lpe will
trigger, like catalysts, the breakdown and/or trenfation of a high number of detectable nanostrasturhe
amplification of these detectable entities, in aosel step, will be a much simpler process. This-step
double amplification has two advantages: it progidemultiplicative signal enhancement and it camsed
to reduce spurious signals leading to false p@stigimilar to an ELISA sandwich assay.

Signal amplification development will start fromisting methods that will be expanded and adaptetido
sensing technologies employed for the signal detect

A number of possible approaches will be considered.

* Template-assisted DNA cleavage can be used topdi®NA nanostructures and produce multiple
instances of a structure in response to only agetanolecule [7].

« DNA-mediated controlled aggregation of colloidalnoparticles can be used to either produce
disruptable nanostructures or to make a structuow gfter a hybridisation signal.

e Streptavidin can be used as a branching point tnio#in-labelled DNA strands to obtain dendrimer-
like DNA structures [8] to further enhance the déts. The DNA nanostructures can be labelled
with gold nanopatrticles [9].

e Antibodies directed towards double-stranded DNA Idole used to grow protein-DNA
nanostructures at the site of recognition. The gettimn will be triggered by the formation of a
double helix during hybridisation. At low target ma@ntrations the second binding site of the
antibody will be unoccupied so (functionalised) t&bcan be used to grow a nanostructure.

* Electroless metal deposition on the recognitiont gam be simply implemented either by growing
metal nanoparticles bound on the site as a resuitteorecognition process, or by starting the metal
reduction with some chemical that will bind onlydouble-stranded DNA (such as intercalators).
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4. Micro- and nanofluidic multi-physics multi-scal modelling

Sate of the art

Microfluidics has been a research subject of irgirgninterest because of the wide range of prdctica
applications such as genetic research drug disgae proteomics. The field lies at the interfabesveen
engineering, chemistry, and biology; and aims teetigp lab-on-a-chip systems as an enabling teclyyolo
Engineering challenges include understanding offlt and mass transfer phenomena, development of
accurate computational models, as well as the saain of optimised processes in mixing, reaction,
separation, preconcentration, and detection of atedrepecies.

Two-fluid laminar flow at low Reynolds numbers andensively used in chemical separation, extraciuth
detection [1-4] as well as in microreactors [5]crmixing devices [6] and biotechnology [7]. An exsive
review of microfluidic devices applications in k@ohnology and organic chemistry can be found in [8]
Another important application of microfluidics is microfabrication [9], where liquid interfaces ameated

by laminar flow in microfluidic channels. In all éhabove applications, the characteristic microcelhnn
dimensions are of the order 100 um, which is stithe domain of continuum mechanics simulatioife
Reynolds numbers occurring in these applicatiomgagarom Re < 1 in flow sensors, heat sink channels
capillary tubes,eg. in diffusion broadening dominated problems [11], 1@ Re > 18 in microvalves,
micronozzles, or pump applications.

In addition to microfluidics, it has also been destoated that nanofluidic channels can be usedifayle
cell analysis. In [13] the electrophoretic behaviad single, fluorescently labelled DNA molecules i
rectangular silicon nanochannels with a cross-geatiarea down to 150 x 180 nm was studied. Theeact
control of single molecules of DNA in such smalkohels was achieved through electrokinetic trarispor
Long DNA molecules have also been separated bytrekecetically pumping the molecules through a
nanofluidic device consisting of alternating thimdathick regions with different depths [14]. Thigeanative
change in depth caused size-dependent trappindNéf Bvhich created an electrophoretic mobility diface
enabling separation without the use of a gel maidriypulsed electric field. Although a nanofluidibannel
has great potential in single molecule analysis theddevelopment of drug delivery systems, appboadf
such devices in diagnostics is not yet practichk Dottleneck is the lack of fundamental understanodf
transport phenomena in nanoscale devices, whichldngsly hindered the systematic design and precise
control of such devices. To date, there are limitgzbrts regarding fluid flow in nanofluidic chafsienvhere
electrical double layer is overlapped in most agions. Computational modelling of flow and mass
transport phenomena in micro- and nanochanneldvies@ variety of physical scales in space and.tBath
continuum and molecular effects can become impbréaad their study requires different computational
modelling strategies to be employed.

Approach to advancing state of the art
DINAMICS will advance the state of the art by:

« Developing quantitative understanding of nanosded@sport involving a description of the all
relevant phenomena and their interactions

« Developing computational strategies for the couplai simulations at the continuum and discrete
molecular scales
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5. Application of nanostructures to enhance analydapture and enhance sensor performance

Sate of the art

Biosensors, like DNA microarrays, typically invohze sensor “spot” in a chamber or at a channel wall.
Analytes reach the sensor surface from the bulkididpy diffusion, since there is no turbulent trams at
these dimensions. Thus, the time taken for theytm#&b accumulate on the sensor in sufficient nusibe
trigger a detection event is dependent upon thiugiNity of the DNA fragments in the solution, thei
concentration in the bulk and the typical diffusidistance. Thus, for a given response time, diffusian
limit the threshold detection concentration in gaenple [1] or for a given concentration, diffusicem limit
response time. Long analysis timesg( 12-24h) have been tackled by the introduction ofcalled
hybridisation stations using different kinds of tagon systems, like pumps [2] or acoustic wavest@3
induce turbulent transport.

Since response also depends on available sendacesarea, analyte capture can be further improsatly
3D structures, like gel pads [4] or porous mater[8] aimed at increasing the surface area on whiohes
are anchored or combinations thereof with agitaf@nOther approaches to increase the active cairfsea
are to tentatively build up a pseudo-three-dimamaicstructure using the so-called ‘dendrimeric’kén
system [7]. Nanotechnological approaches have lsé&ampted either by incorporating multi-walled
nanotubes in the sensor surface [8, 9] or by usargpengineered porous structures made of polyelgtetr
multilayer [10].

Approach to advancing state of the art

DINAMICS will advance the state of the art by using ergjieg nanoporous structures to effect both
approaches simultaneously, in a manner that isistens with manufacturing constraints and detection
principles.
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First attempts have been made to use macropomudst for electrical detection using a silicorattode
[11]. We will reduce the pore size as much as bssikince linear reduction of pore sizes redubes t
diffusion time in a quadratic manner [6]. Introdugiflow through this structure could offer further
improvement by eliminating diffusion as the majoeans of mass transport. To address flow resistance
concerns and improve analyte captureNAMICS will use monolith technology. Silica and polymer
monoliths have so far mainly been used in chromafgiy and solid phase extraction applications [12].

The major research issues will be

« Compatible material selection (conductance and kdvigparency required for capacitive and optical
sensors, respectively)

* Obtaining optimal pore size and morphology

« DNA immobilisation on surface of porosity

* In-gitu fabrication or packaging

* Prevention of clogging
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6. Integration of sample preparation operationtarget detection and signal processing into mpgle
and reliable lab-on-a-chip platform
Sate of the art

Miniaturised “Total Analysis System” analysis systeoffer improved efficiency with respect to: saenpl
size, response time, analytical performance, peocestrol and throughput. The first analysis systdan
molecular biology in the early and mid ninetiesused on a single step in the analysis procedueeHiRR

[1] or CE [2]. Meanwhile, increasingly complex nofiluidic analyis systems are under investigation. A
highly integrated device was presented by Affynxetii3], which comprised: DNA extraction,
preconcentration, DNA amplification and hybridisati A series of papers by Y. Liu [4-6] from Motaeol
shows slower progress to full integration. Startivith a simple concept they arrive at a device thas to
integrate: sample preparation, PCR amplificatiomj ®&NA micro-array detection over a period of three
years. Recently systems [7,8] were presentedmh&t identify pathogen micro-organisms. But thegstems
are yet not fully integrated. In particular, thegck sample preparation steps, like cell lysis adiAD
preconcentration [9, 10].
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Very recently, an autonomous pathogen detectiotesyhas been described [11] for the monitoring the
environment for airborne biological threat agents.

Approach to advancing state of the art
Major challenges for the total integration of mitwalic chips are:

e Sensitivity limited by sample volume

* Integrated ultra-sensitive detection

* Heterogeneous material integration

e Integrated microvalves and micropumps

* Packaging (Interconnects, filling, bubbles, dealdm®, leakage)
* Microflow measurement and control

* Reagent storage and reconstitution

» Control algorithms, data processing and commuranoati

DINAMICS proposes a modular system whereby each modulecaihmunicate with its neighbouring
module(s)via a defined interface. The major modules will besample and DNA preconcentration 2) all
reactions within the microfluidic structure comyng a cartridge and 3) the durable parts. Thisrti@ge
Concept” separates the system components into séibpm and durable parts for the mobile device. The
disposable cartridge is usually in contact with saenple and does the liquid handling, minimisingsesr
contamination. The measuring device contains teetrenics, signal processor, power source andactige
display. Modularisation will reduce costs, avoid napessary waste, facilitates production and
packaging/assembly. The modules ideally interconiigself alignment or by electronic contacts.

Principal research challenges are:

« The interface between the macroscopic world andrileeofluidics device
* Reconciliation of sensor material requirements wigmufacturing and cost contraints
e Control of microfluidics and compatibility of acéwcontrol with sensors
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7. Development of processes and methods for higlume production of integrated micro-electronics
and polymeric microfluidic structures
Sate of the art

Integration of microfluidics with electronics wouldppear to favour silicon, but for CE-applications,
conductivity has proved problematic due to the highages required to drive of electro-osmotic fl(EROF),
whilst amplification in an untreated native silicB/CR chip had a high failure [1]. Consequently nmezsty
microfluidic systems were sculptured from glassyterals. However machining these materials presants
number of problems. Fabrication of planar glassia#msvis a serial operation, so fabrication is oftieme-
consuming and expensive. The isotropic nature dfetahing processes generally yield channels with
sloping walls and relatively low aspect ratios. tRarmore, bonding is necessary to create usefididlu
structures from etched substrates. Normally thetmoalding is used to add a cover plate. A tempegatur
excess of 400 °C is necessary, which might be ipetifole with the integration of some elements. Bogd
is also serial in nature and often time-consumfaigss and silicon have high costs, especially igpasable
devices that should be used in order to minimiessscontamination. So, if microfluidic devices &webe
mass produced, alternative materials and fabricatiethods must be adopted, which should:

* Have low cost

* Possess appropriate chemical, thermal, electni@hbatical properties
* Be compatible to chemical and biological reagents

* Be easily machinable and applicable to mass remitéechnologies

* Allow facile bonding and encapsulation of the stuwed substrate

* Provide a variety of surface properties and sur&esnistries

Polymers and plastics represent a broad class tefriaia that best qualify this wish list.
Research issues are:

e Selection of suitable materials
e Fabrication (direct, indirect or lamination)
e Bonding

Approach to advancing state of the art

Effort will be directed to find the optimal matd(g) that is compatible with the requirements @& tietection
methods (optical and electrical), the transport lmaism (control of electro-osmotic flow and passive
elements), chemical reactions and the manufactyriogess.

A process for the automated large-scale integraifometal wiring or optical detectors (amorphouigan)

will have to be developed/optimised. It will be elehined whether the amorphous silicon can directly
deposited on a pre-made polymer structure withausing too much thermal stress or whether it hdseto
produced by silicon processing and consecutivelggimted into a polymer deviced. by RMPD).
Candidate methods for applying/integrating condectivires on a polymer substrate include: vapour
deposition, filling carbon ink into microchanneisminating foils with flat wiring, printing of congtive ink,
site directedn-situ chemical deposition of metals or integration a-prade wires

Two different fabrication methods (mould injectiand direct generation of 3D structure using RMPD) w
be used to explore the full range of possible pelgnEach of the fabrication methods is optimalcientain
polymers exhibiting different physical properties.
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8. On-line Measurement of Viruses/Bacteria in Wate

Sate of the art

Continuous and on-line systems to detect pathomewsiter have become highly desirable since biotestr
attacks on the water supply have become a moristiedhreat scenario [1]. Yet currently there ¢ gingle
method to collect, process and analyse a waterlsdimpall pathogens of interest [2]. The earliggstems
for continuous monitoring were designed to monfibysical parameters, like pH, turbiditstc., as proxies
for water quality. Next, attempts were made to tlgvesystems for chemical analysis, often origirgfirom

regulatory requirements to monitor pesticides ¢reptchemicals brought into the water supply systém
agriculture or environmental pollution [3, 4].

An immunological on-line detection system for pestiés [3, 4] had detection limits of about 1flguking a
fluorescence based detection system. Assuming arage molecular weight of MW 250 g rathis is
equivalent to about 5 x 1molecules per litre of water. Systems to detetiig@ens in water require a much
lower detection limit 10 — 100 molecules per litassuming a daily consumption of 1 litre of drirkkiwvater
and a range of 10 — 100 viruses as an infectiogs.dafectious doses of bacteria are higher bllitistihe
range of 1 x 10

Recent research in detection systems for pathdgensed on airborne infectiorsg. Automated Biological
Agent Testing System (ABATS) [5], autonomous patrogletection system (APDS) [6]. The BEADS
(Biodetection Enabling Analyte Delivery System)tfilam [7] only recently focused on the analysisveater.
The key features of these systems are automatiog osodified equipment from medical analysis and on
line/autonomous processing. Rapid analysis is oftetained by sequential injection analysis (SIA). [8
Operation times for autonomous monitoring have lwmonstrated for 24 hours [8] or 7 days [6]. Pa¢ins
are either detected by immunological methods [GR based detection [7] or a combination of the [&Y.

All systems for the detection of pathogens use sfamma of concentration of bacteria to reach theessary
limit of detection. Compared to systems for theedgbn of toxic chemicals, a preconcentration bgcior of

at least 1 x 1Dis necessary when using immunological systems.\Ising systems that include sample
amplification (PCR), which typically have an amisiftion factor of 1 x 1¥) the problem is only partly
solved since a PCR reaction can be conducted onlymall volumes, usually up to 50 pl, which also
represents a need for volume reduction of 1 X 18 problem associated with the concentration haf t
organisms, is the co-concentration of inhibitonsrfocleic acid methods [7].

Approach to advancing state of the art

Recovering viruses from environmental water samplas the objective of some recent publicationsgp-1
Various ultrafiltration methods (hollow fibre andngential flow) used in the pharmaceutical indugtny
sterile filtration have proven useful and recovestes varying from 50 — 90% were obtained. The
concentration factors up to 1 x*a1] were demonstrated. The filtration time is elegent on the filter size
and the flow rates determined by the molecular mas®ff. A practical approach will assemble a ealecof
filters in order to prevent clogging through sedmseand will increase the concentration factor byitg a
two-step enrichment. Putting several filters ingtlat can speed up the concentration process wiabhanable
cost. Tangential flow filtration also offers the gsibility to sample or continuously withdraw frorhet
retention volume by an automated system. Ultrafilbn methods also offer the possibility of regatien of
the filters, reducing the costs. An automated systeuld use two filter systems facility monitorindpile one
filter is regenerated.
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BREAKTHROUGHS AND RADICAL INNOVATIONS EXPECTED

Full nanotechnological approach to formation of DNA&nsor structures/surfaces, with advanced
single-molecule nanoscience and nanotechnologthftailoring, characterisation and development
of the sensing surfaces. This will allow radicatluction of the threshold of detection of nucleic
acids on microfabricated sensors

Nanotechnological signal amplification strategietegrated with the most advanced electrical and
UV absorption detection methodologies in ordereach single-molecule per sensing spot sensitivity
in a microarray

Radically new approaches to integration of sendtin signal conditioning and processing circuits
both in Silicon and plastic or glass substrate$y§ilccon TFT), underpinning potential for lower sto
higher volume production

Development of fundamental understanding, throughtitecale and multi-physics modelling, of
transport phenomena in nanoscale devices, to tideiltheir systematic design, optimisation and
control
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» Microfabrication of nanostructures in microfluidievices

« Integration of sample preparation operations, mdégc interaction sensing, electrical signal
generation and processing into the same devicd, gvitat potential for the production of small,
sensitive, cheap and simple to use detection devideis breakthrough will generate the birth of a
new generation of sensors for safety, health andrig where cost, portability, easiness of use are
major concerns

* Fully computerised hazardous substance identifinatiechanism.
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5.POTENTIAL |IMPACT

In Europe many SMEs are active in the field of axeal sensors, microfabrication and biotechnolodpeyT
are in a transition phase due to the appearancanaitechnological scientific breakthroughs. ManyESh\are
facing the challenge to integrate these scientifincepts in their commercial vision for future pwots in

order to remain competitive. ThaNIAMICS project will support SMEs to achieve this inteigna process of
nanofluidics and nanostructure manipulation in Ddéksors.

Economic impact:

The project will enable the SMEs that are operaiimghe specific areas to work together, and thhoug
integration and transfer of knowledge, develop adpct that has a unique application within the reark
Present on-the-spot detection mechanisms avaiabléhe Water test kits that test for bacteriafand other
major contaminants frequently found in water sugpin 10 minutes. However, they can be unreliaiolees
they are only valuable as a preliminary screenirth@ drinking water and require the full laborgtanalysis
if the pre-screening indicates a serious contamainatVith the new method, full laboratory analysigl be
unnecessary. Although the SME participants witurally be the immediate beneficiaries of the wdHe
impact on the wider business community in Europé gliobally could be significant. This is becauke t
SMEs do not have the facilities to mass producajaeor support the products and processes teatvtrk
may eventually deliver. It is therefore most likehat the consortium or individual partners wile& to
license the technology for wider and quicker uptake

Direct and indirect economic benefits:

The project activities will develop a technologiggtform for a new generation of DNA and proteémsors
that will lead to improvements in the way watettitegis done. The present technology will gain asct®
smaller, cheaper and faster devices that will méee identification of many harmful substances withi
minutes and directly at the point-of-care, thusndaaway with the conventional techniques, wherepsasn
are sent to a laboratory and put through labownsive processes that may take several hours tevach
result. A reliable on-site detection method fordrdbus substances/biological pathogens would haleet
impact on the large-scale screening of potentialobical weapon attacks. Recent developments in
pathogenic detection technology allows for thegration of even the most complicated biomolecwatesn
into a microchip. The conventional methods of asiglyare incapable of dealing with large-scale Igjinial
weapon attacks due to the complicated analysersuaaigtical centres that require transportatiosarhples
from the origin and results usually take severalredo materialise. The application of biochipsl wéduce
the analysis time to mere minutes and will be higkliable. SMEs will benefit from this project lnaving
access to and applying the latest research toitiaristrial needs which will make them more contpegion
the European market. Their revenue will increase wak their employment (leading to regional
unemployment decreases).

The project will allow SMEs to take advantage of neel technologies and improve their trade
barriers. SMEs will internationalise their activiti es by co-operation with other SMEs in Europe
establish better communication with the EC, and usethe project contacts as means fof
obtaining future public contracts.
SMEs will also gain direct benefits such as: medamd long-term activitied .. patents for new lab-on-a-
chip systems), reductions in energy and resourqasnelitures, cost reductions and modernisation.

European dimension:

Contribution to the ERA: The project contributes to the implementationtef European Research Area for
the following reasons: the European dimension efgtoject is ensured by the number of the participa
countries (ten) as well as by the scientific recogm and experience of the partners that geneaate
appropriate critical mass, where the scientific eflenice, the research facilities and the applicatio
possibilities are well balanced. By pooling cor@awmators, scientific expertise and necessary stigpor
specialist areas, critical masses of knowledgeexipérience will be generated to provide advicerasdarch
capability as well as to spread excellence, dissataiknowledge and exploit results throughout Eeirapd
elsewhere. This will also release resources torakpapertise, to provide opportunities for trainargd allow
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flexibility to respond to specific situations indgnamic way, giving both national and Europe-wi@adfits.
Additional benefits would be accrued from allevigtithe workloads of some key scientists in Eurege
are under constant demand for their expertise.tibigic publication of information from INAMICS will be
useful and can be used throughout Europe, and tpdterfurther afield. This innovative platform teology,
merging genomic and combinatorial technologiesiemmementation of nanotechnological approachesdcou
benefit enormously to further accelerating noved-oiarker discovery and development of bio-chips for
efficient protein/DNA profiling for various applitans.

Results deriving from the this IP will allow the derelopment of next generation diagnostic
devices in the sector of public health/safety, le@tly to faster market penetration and company
growth. All of that can be made possible only by iregrating at a European level a critical mass
like that in DINAMICS.

The development of the new value-added familiedevices requires a multidisciplinary and interdiiniary
environment (chemistry, physics, microelectrontmechemical engineering); a strong integration kifis
and, at the same time, it will create new knowlebgsed and multidisciplinary career profiles. The
multidisciplinary partnership of this project indes scientists, managers, university/researchtlitistis’
staff, industries and SMEs. The transfer of knowlo@tween the partners will contribute to the depeient

of skills in the Community and to a pre-competitigavironment where European industries overcome
national boundaries to develop fundamental andiegppksearch with the collaboration of non-indastri
institutions and companies. Several partners ofctiresortium have already collaborated in the cdnbéx
other European programmes and research activitiésadl constitute a core around which the othei w
gather to ensure balance in terms of scientifielbewce, research facilities and application poliis. The
DINAMICS activities will promote and strengthen collabimratand networking among the different actors
involved, not only in research activities but ailsdraining, dissemination of results, and potdrdraation of
new technology-based companies across Europe.

Contribution to community objectives:

Quality of life and healthwill be enhanced through the implementation aNBMICS. On-the-spot
monitoring and identification will reduce the risk hazards spreading through quick identificatidn o
pathogens within the water supply. This will help minimise threats and prevent wider population
contamination and ensure eater quality for prodacprocesses dependent on wagag, food production.
Security of the water supply will be aided, a?\BMICS will provide a deterrent to possible terrorisiche
project will increase thedsety of personnel involved in containing any incidestthe sensors will provide
timely and accurate identification of the hazardrs suitable agents can be quickly deployed.

Employment through strengthening established SMEs and cgpatew employment opportunities in the
relevant areas. More generally, consumer configlevit be more easily recovered in the event oattack
by swift and accurate containment and redempticanttdzard. INAMICS will be part of this capability.

Environment, through developing small portable testing labst thvdl reduce the need for sending for
laboratory testing and reduce testing time, humawep and energy associated with it. The World Htealt
Organisation estimates that around 6% of the glbbeden of disease is related to water. The subssaare
mainly pollutants (chemicals, biocides, plant petiten products, metalgfc.) found in water which represent
a risk for the aquatic environment but also for hanmealth (human toxicityia aquatic exposure routes).
Better safety and management of water and samtatould therefore prevent over 30 million casesvafter-
related disease per year in the European Region.

The gender dimension:

The consortium is acutely aware of the gender déguabsues within the project, and of the
under-representation of female scientists in thisaa A plan has been proposed for addressing this
imbalance, which is shown in Section 6 of this doent.
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IPR:

A legal consortium agreement will be drawn up aighed by all partners to protect individual pargier
existing intellectual property and ensure that smgsequent generic information obtained duringptiogect
will be available to all partners. This documens fi@en written in close consultation with the pengrand
therefore, it corresponds closely to the needdefindustry. A kick-off meeting will be used to tailn the
project and to ensure that the project developsettefit the industrial and particularly SME pargieFhe
ownership of any intellectual property rights gairieom this research will remain within the congaort, to

be decided within the group on the basis of inpueach partner to the specific issue. The consuortiu
members will benefit from early royalty-free accessany patentable ideas produced by the projeltt. A
partners accept that prior to submission of papeesmission from the PSC should be issued, thereby
securing patents or granting licences for the dmes technology (if applicable). Furthermore, this
permission will ensure that no conflicts of intésewill arise between the partners ilfNAMICS.

Impact of training and education:

The impact of this project will extend beyond thatpers, by collaborations, identifying and engggivith
appropriate resources to expand expertise anddwaypportunities for training and personal develepm
Training and education activities will provide tbpportunity to spread excellence, disseminate kedgé

and exploit results throughout Europe and beyonkis Tincludes the participation in at least twenty
conferences, the organisation of eight training ksbopsand six_scientific seminarestablishing agreed
procedures for the development and use of comm&wurees and equipment, and establishing programmes
of training and for the staff exchange betweenneast

5.1 CONTRIBUTION TO STANDARDS

The development of INAMICS will contribute to the standardisation of the lguaof water for human
consumption such as those set up by the World Kéxiganisation, especially the substances that hate
yet been specified. INAMICS aims to harmonise and unify the means of detgttazardous substances in
water systems and processes. Developing a staseldiibrary of substances found in water will ree @f
the outcomes that will be made available to theogean Communities. The implementation of suchrarb
would reduce the risks of these hazards spreadimmugh the water system by quick identification of
pathogens within the water supply. The libraryl @iso build on methodologies agreed by the pastndrich
will naturally be based around recognised standandsarticular:

DINAMICS aims to provide more realistic and useful test mrcedures to measure the effects anc
dynamic performance of specific hazards in differehpipeline systems and over a range of
operating conditions

The applicability or otherwise of the standardsduge the project will be reported to the partnersl a
disseminated more generally. ThaNBMICS partners will proactively engage standards osgdiains,
through technical and standards committees at matibnal and international bodies that they areaaly in
contact with. This will be done by promoting tmepiact of the scientific and technical results agsirom
the project. For example, WRI represents Slovaklzarmonising measurement and analytical practictés
European Union standards, and so will represenpiibiect to standards organisations. Equallyjrfstance,
BHR, through its membership of British Water, wilbmmunicate the results to the Drinking Water
Inspectorate and their representatives on relewvaignal and international standards bodies.

Integration of the biosensor with lab-on-a-chip tebnology will facilitate the
development of a portable mobile device capable oéducing pathogen identification
time from days to hours or even minutes.

The enabling technologies developed inINAMICS will underpin future development
of remote detectors for early-warning systems, andvill offer potential for wider
industrial application.
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5.2CONTRIBUTION TO POLICY DEVELOPMENTS

The events of September™ 2001 and the subsequent ‘anthrax’ scare brougttigavorld’s attention the
threat of deliberate attacks through the use dbbiocal, chemical or nuclear agents. These tefradts had a
significant impact in Europe and highlighted thedd¢o take a proactive stance within the Europeaion)
which has since reviewed existing systems of ptatecto minimise the health threats to its citizenrhe
project will therefore be organised to complemertt adhere to EU policy objectives including thédaing:

Water Framework Directive 2000/60/EC of the Eurap@arliament and of the Council of '23
October 2000, introduces in Article 16(2) a scigcdlly based methodology for selecting priority
substances on the basis of their significant wstriia the aquatic environment.

“Life sciences and biotechnology — A Strategy fardpe” COM(2002) 27. To help the Union to
harness the life sciences and biotechnology in namegs, such as health care, agriculture, food,
industrial uses and the environment in order tatera sustainable, knowledge-based economy.

The European Union drew up the Council Directivé838EC on the quality of water intended for
human consumption, adopted by the Council EnN&vember 1998 (World Health Organisation
guidelines and Scientific Committee on Toxicologyl d&cotoxicology). This new Directive provides
a sound basis for both the consumers throughoulthand the suppliers of drinking water.
Programme on preventing and limiting the conseqeeraf chemical, biological, radiological or
nuclear terrorist threats (Doc.15861/02, Press¢ 413

Protection of civilian populations against CBRN¢eist attacks (Doc. 12159/02, ST 9787/1/03)
Decision of EU Council 2001/C 82/1

On co-operation in the European union on prepasesdiaed response to biological and chemical
agent attacks (health security) (COM(2003) 320 IFina

5.3RISK ASSESSMENT AND RELATED COMMUNICATION STRATEGY

This area has been comprehensively reviewed inRRéndew and Assessment tables in Section 2 of this
document. Each operational goal has an associatedvith an appropriate mitigation strategy iaqs.
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6. OUTLINE IMPLEMENTATION PLAN FOR THE FULL DURATION OF  THE PROJECT

The overall forty-eight -month implementation plsnsummarised in Fig. 1, on the following page, chhi
identifies Work Packages and major tasks withinnthdt indicates which are innovation, RTD,
demonstration, training or management activitieBpws linkages between tasks; and locates them
approximately on a timeline. This diagram doesintnd to locate tasks and interactions precigetyme.
Rather, task durations and start dates are ind&catArrows feeding into the start of a task sigrttiat it
depends on a predecessor, whilst arrows feeding ine side of a task suggest ongoing interactiommut
part-way through.

Fig. 1 The overall 48-month implementation plan
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6.A. ACTIVITIES
6.1RESEARCH, TECHNOLOGICAL DEVELOPMENT AND INNOVATION ACTIVITIES

Work Package 1: Industrial Requirements

Work Package leader: LAM (IND, A) , Dr. Christian Mittermayr
Deputy leader: , Mag. Florian Winner

Partners: Lam, WRI, BHR, IDEA, HEM, LIONIX

Objectives. See Section 2

Description:

Preliminary consultation with a range of experts arater industry professionals across Europe revibal
lack of a consistent and coherent pan-European wievappropriate responses to a perceived biotstrori
threat. This is compounded by a diversity of contatarrangements for the secure delivery of safekohg
water and the lack of appropriate regulatory imagnts, the emphasis having previously been onrmeuti
sampling to ensure pathogens remain below saféslimi

The consortium understands the desirability, fromh@aneland security perspective, of a continuous
monitoring system, but also recognises that thisesents the greatest challenge in terms of automat
systems integration and reliability. It also hase recognised that installation of a continuowsitoring
system implies widespread installation of automdtuices at many hundreds of points across a nktt@or
protect the supply where it is most vulnerable, dstneam of potable water treatment works and servic
reservoirs. It is not clear how many water compansuld shoulder this cost voluntarily, and indeed
attitudes are likely to differ between member statafluenced by commercial arrangements and alltur
norms. However, in the current climate, it is eotpd that regulation will be forthcoming, soNAMICS will
develop the technology to cater for the anticipadednand. In addition, particular safety requiretsen
already pertain to certain industrial users whopatential terrorist targets, particularly in tle@l and drink
sector. These companies may be expected to repessty adopters of continuous monitoring techgglo

Consultation has also highlighted the interim némda “first response” device that would providepich
identification of the nature of a biohazard, fomewle if there were physical or CCTV evidence dftigsion
or tampering. By cutting out the pathology labmabile device could provide point-of-sampling diagtics
and raise an alarm within an hour of an incidespr@senting a dramatic improvement on current jgect

The strategy in the project, therefore, is to depdivo prototype devices (in WP6), one for a mobideice
and the other for a continuous monitoring devicgwing on common DNA extraction and detection
technologies, but with significantly different prext engineering. The first would cater for thereat “first
response” demand, with an additional potential mafkr routine monitoring. The second will address
current market in security of supply to key indistusers and future wider demand following anttgul
regulation in the domestic supply market.

WP1 will provide the common view necessary to reflentechnology push with market pull in terms of
current and future user requirements and devicetifumal specifications. It will also reconcile,rfeach
prototype, what we believe to be technologicallgsible with the practical requirements of publiotpction

in terms of sensitivity and response speed.

Response speed (from contamination to identificabioa “positive”) is governed by four elements:

1. Sampling frequency

2. Sample preparation time

3. Sensor response time

4. System reaction time
In either a mobile or a continuous system, itena@ 3 are a function of the technology, and tafigetes
may be measured in tens of minutes.
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In either system, item 4 is a combination of maetand human protocols and the reaction time deptenals
large extent on how we define the “systemf), does it include the authorities’ decision time®séming the
machine element only is considered, the key issulea definition of the requirement for repeat dizgps to
eliminate false positives.

It is anticipated that a “continuous” device wouwlomprise repeat sample extraction and processing &
continuous stream. With each sample subjecteddeqgaence of operations, item 1 (sampling frequency
would be selected to match the longest operatldance item 4 would be the sum of items 2 and 3 thlas
required number of repeats x the time of the lohgpsration. For a continuous device, with, sase&lings

to validate a “positive”, one might realisticallgrget a total response time (excluding the autlestiteaction
time) of around one hour. This needs to be baldragainst the residence time to the consumer’§r¢ap
points upstream, in order to identify an appropridgvice installation strategy.

For a mobile device, detection time is likely tolimeited by time lag between an incident and timhewival
of personnel at an appropriate sampling locatidhis could be affected by many variables, mostgtesl to
geography and procedures.

The sensitivity of a sensdype refers to concentration at the sensor itsetf, depending on technology, is
typically around femtomolar. INAMICS aims to improve on this with nanotechnologicahacement
strategies._Devicsensitivity refers to sampled concentration. Miisneed to be around 1 organism per ml,
requiring preconcentration and/or PCR.

In detecting biological pathogens, two broad apgmnea are possible: detect the presence of a witge raf
toxins and/or pathogens by virtue of their effectam intermediate organism (the “dead fish” panaigr
detect specific target species. The first is fadgsnore reliable in detecting the presence ofraat) but says
nothing about its nature. Being DNA-basedNBMICS is inherently specific. However, by employing
multiple sensor sites, it can simultaneously tangeltiple species, listed in Section 2.

Tasks:

Task 1.1 Requirements specifications
(LAM , WRI, BHR)

Prepare briefing material for inaugural AdvisoryaBd meeting, to include:

Proposed target organisms
Proposed likely threat scenarios with associated tag from contamination site to tap
Tolerable contamination levels
Summary of known relevant emergency planning adeesspe together with the project team’s best
estimates on:
= Response time
= Detection limits
= Target costs for engineered devices produced imvel
= Development timescales for “first response” andhtamious monitoring” systems.

PR

The Advisory Board will convene to establish a canmiew on the requirements of an early warning
system, taking into account the foregoing factdus pifferences between European nations in tefms o

Supply infrastructure

Legislative framework

Asset ownership and management arrangements
Investment regimes

Tolerable system price

agrNE
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From conversations already held with Water Indufgyres, the consortium believes that requiremeuilis

be identified both for a mobile device and for antimuous monitoring device, each use in particular
circumstances. Therefore a Requirements Speatiitdbcument will be compiled for each device, agaa
defined typical application.

Task 1.2 Functional Specification and Demonstr@tse specifications
(LAM, WRI, BHR, IDEA, HEM, LIONIX)

Using the results of Task 1.1, and in consultatigth the Advisory Board, a functional specification
document will be produced and validated for bothabile and a continuous monitoring device and gesta
development plan, working towards a continuous mooimg prototype. This will be based on sample
preparation and sensor technology developed fomikial mobile prototype, but will also identifyequired
developments specific to a continuous monitoringped prototype. Progress towards an automated elevic
for remote continuous monitoring might need to berjtised over considerations of its integrationo an
early warning system within the budgetary constsaof the project. If so, this will be identifieghrly and
addressed in the Exploitation Plan, for post-projievelopment.

Exploitation:
By defining the problem and the scope of solutiaithin and beyond the project, these activitiegrfahe
framework in which the exploitation plan (T7.2) Wbk developed.

Work Package 2: Micro- and nanofluidics

Work package leader: BHR Group (SME, UK) Dr. David Brown
Deputy leader: Cranfield University (RES, UK) Dr. Dimitris Dikagi
Partners: BHR, CRAN

Objectives. See Section 2

Description:

At micron- and sub-micron-scales, mass transpodominated by laminar diffusion and surface charge
behaviour rather than turbulence. Sensor detedtmits and response time are typically proscribed b
species diffusion, so nanotechnological strategidisbe investigated to reduce diffusion distanteshelp
address this issue. In order to evaluate potestiategies and to optimise sensor design, it ¢essary to
develop an integrated quantitative understandin@fphysicochemical behaviour of micro- and nandit
systems and the tools to describe it. At the midichannel dimension) scale, conventional companati
fluid dynamics (CFD) is prone to inaccuracy in theediction of mixing and diffusion, especially of
macromolecules in aqueous systems. The nanonuetie ($ypical of porous structures that might bedur

the enhancement of analyte capture), is at the lxhicontinuum mechanics. Here we need to develop
simulation tools and computational methodologieat thlescribe the interactions of all relevant phaisic
phenomena at both the discrete and the continuatessand across the relevant range of time scaleki
scale, multi-physics modelling).

Tasks:

T2.1 Diffusion and mixing in micro-and nanofluidics
(BHR, CRAN)

Cranfield’s group will contribute to the evaluatiohthe fluidics diffusion through analytical andmerical
investigations. This will also include a compreheaditerature survey. This will inform preliminadesign
decisions in WP3 and 5, prior to the developmemhofe sophisticated modelling and simulation sgiatein
T2.1 and 2.2, for which it will also form a benchia
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T2.2 Multi-scale modelling methodologies
(BHR, CRAN)

CRrRAN will employ both computational fluid dynamics (CfFBnd molecular dynamics (MD) techniques to
model flow and mass transport. The CFD modelling imclude an investigation of the suitable set of
conservation laws for the problem in question; nigtesource terms associated with diffusion; fotation

of the numerical procedure for the conservationslgtuis will be based on existing computational el
developed by €AN which will be extended for the new set of constovalaws). In addition to the
continuum mechanics approaches, the group will efsploy MD techniques. Within this task, the suiigb

of existing potential function models in the cortek MD will be investigated and their implementatiin
MD codes carried out. BHR will contribute to thevelopment of computational strategies for the Gogp
of these models.

T2.3 Development of simulation toolkit
(BHR, CRAN)

This task will encompass extensive CFD and MD satioihs on representative and relevant test cases.
Where possible, results of simulations will be dated against data emerging from the sensor dewvelaip
activities in WP4. Additional activity will comme development and refinement of computationalrékgos

for the efficient coupling of models across lengémd timescalesi.e. implementation of the strategies
identified in T2.2. @AN will concentrate on molecular dynamics aspectsRBMIl concentrate on CFD
approaches. There will be close collaborationhgnissue of coupling and methodology.

T2.4 Design support and optimisation
(BHR, CRAN)

CRAN will carry out parametric simulations for differesizes of the device. Note that even small changes
the design may require re-visiting the mathemancaherical foundation of the computational physics
models (CFD & MD). This task will therefore overlafth T2.3, reflecting the necessity of iteratiogtween
models and simulations in these work packageanGwill investigate by means of CFD and MD potential
mixing concepts for enhancing the performance efticrofluidics and nanofluidics devices. The micnd
nanofluidics studies will be performed in paralleLRAN will work closely with BHR to provide possible
solutions for optimising the micro- and nanofluigfor mixing.

Knowledge and 1P management:
CRAN brings background IP in respect of molecular dyicarmodels and high resolution CFD techniques.
Exploitable IP is expected in respect of multi-scaodelling methodologies, requiring liaison with.T.

BHR intends to register a member of staff for alPlat GRAN, with research concentrating on the CFD and
multi-scale modelling methodology aspects of thekwdhus, references above to thea@'s modelling
group will include BHR staff.

Dissemination:

The Fluid Mechanics & Computational Science grotifCRaN will contribute to the dissemination of the
work through publications to scientific journalsdanonference proceedings. Moreover, the group will
contribute to the dissemination by organising whdgs jointly with other partners. Finally,R&N will
contribute throughout the project to the technold@nsfer of computational modelling practices he t
interested SME partners.

Work Package 3: Microbiology and sample preparation
Work Package leader: MMM (SME, HU) Robert Deak
Deputy leader: Dr. Metzinger

Partners. LAM, WRI, MMM, LIONIX, BME

Objectives: See Section 2
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Description:

This work package is concerned with selection ofigt organisms, finding the appropriate genes (DNA
stretches) for their detection, design of the higkpecific probes, and, if necessary, optimal pravier
pre-amplification. Various steps will be checked fgetting appropriate DNA fragments of the target
organisms to the detector module in sufficient emi@tion, with sufficient purity for their reliabldetection.

Tasks:

T3.1 Gene selection
(LaM, MMM)

In order to design probes for target organisms Q)T 8heir DNA sequence has to be available. A damba
search will be conducted to find all publicly aahile sequences. Attempts will be made to contaetareh
groups to access sequence information outside ubcpdomain. Also, the sequences of closely eelat
non-pathogenic organisms will be searched, sineg #re necessary to avoid a probable cross-re@ctivi
causing false alarms.

T3.2 Probe design
(LAaM, MMM)

The strategy for designing probes is dependentertyipe of organism and the gene used. Bacteria hav
much high number of genes and their sequence hadlys lower within species variability then thaft
viruses. The most important property of a good probe is tsghcificity (no cross-reactivity and hence no
false positives) and high sensitivity (no false ateges, low limit of detection). Computer algoritarwill be
used to pre-screen potential probe candidates diogoto the criteria above. Experiments will narrdewn
the candidates and allow fine-tuning of the prabgugence.

If pre-amplification of DNA/RNA proves to be necasg, it would be highly advantageous to have asdew
possible different primerse.g. for PCR). Therefore it is desirable to use coresgre gene (region) for the
probe design. This should be a rather difficulktasviruses, but for bacteria a high likelihood finding
such a region exists.

Probes designed here will be incorporated intogbype devices in WP6.

T3.3 Sample collection
(WRI)

Sample collection will be done in two ways: modaiples and natural water. Verification, monitorany

data acquisition will use natural sources. A sangpplan will be elaborated starting with the tegtof the

device. The bulk of samples will consist of untegasource water, treated water and water from paft
consumption.

T3.4 Sample preconcentration
(MMM, WRI, LAMBDA, LIONIX)

Since the infectious dose of some bacteria or @gus very small, threshold concentration at thiextpaf
sampling may be low. The volume that can be pra&mkssa microfluidic device is, by definition, tinyT his
means that the number of target organisms in thema of water required to fill the microfluidic astor
could be negligible. A preconcentration step isef@e necessary: we estimate that a factor of tab@u-10
should be required. We propose to do this by fitira Special consideration will be given to the seletid
filter type and pore size required to handle a threenge of target organisms of differing size, with
excessive compromise of filtration time. The effettvaste organic material has also to be consideteen
estimating the efficiency of the filtering method®chniques considered will include ultra-filtrati¢hollow
fibre and tangential flow), reverse osmosis, catioated filter method. The properties of the filtesterial,
charge, elution buffer, pore size, filtration tigued filtration conditions have to be optimised.
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This task may overlap to some extent with T3.5,ceirtombined lysis/filtration operations will be
investigated. It will also involve close discussion manufacturing and integration issues withrgag in
T5.3and 5.7

T3.5 Cell lysis
(MMM, LAM, BME, WRI)

To make RNA or DNA fragments of the biological mé&Eaccessible for hybridisation, cells and virsise
must be lysed. This can be accomplished by enigmettemical or mechanical means. Sonication is a
mechanical method that involves no reagent adddimhcan be easily controlled electronically, aadde is

the proposed method. Two approaches to integratitim the microfluidic device will be compared: 1)
outside the cartridge, hence reusable; 2) insidecd disposable. Ultrasound is known to disrupARINd
DNA, which is beneficial because it both enhandes rmobility of the analytes and can destroy seagnda
structures in the nucleic acid that often hindebrfdisation. However when the nucleic acid piebesome
too short, a decrease in signal results. Optimoisadf the power input and frequency will therefdre
performed. Strategies for combined lysis and filrawill be investigated by MMM.

This Task will involve close discussion of micraflics, manufacturing and integration issues wittrgas in
T5.2,5.3and 5.7.

T3.6 Amplification and on-chip PCR
(LAM, MMM, LIONIX)

Whilst it is hoped that sensitivity thresholds Wik met without recourse to nucleic acid amplifmat this
might prove necessary. During the development asting phase amplifications systems are neceseary t
validate individual modules. The most common metid®CR (polymerase chain reaction) for all DNA
organisms and RT-PCR for RNA viruses. Both procesluneed extensive optimisation in the case of
multiplex application, when largely varying genesdaorganisms have to be amplified simultaneously.
Various methods of thermal cycling described in titerature will be evaluated for effectiveness and
feasibility of integration into the device. Thes# include passive cycling by convection (redugithe need
for cooling) and possible new approaches that wrevgerforming reverse transcription and subseqB&r

in the same chamber.

It is anticipated that there will need to be a ¢radf between the advantages of isothermal amatific
techniques (heating and cooling cycles add comipleatid cost and could stress the chip material) itnd
disadvantages (speed and enzyme inventory). Tibsges will be researched in this Task in closdamin
with partners in T5.2, 5.3 and 5.7 dealing with mofluidics, manufacturing and integration issues.

Knowledge and 1P management:
T3.2: IP issues have to be considered since maefulugenes (regions) have been subject to patent
protection.

Work Package 4: Sensor and signal detection develmgnt

Work Package leader: University Bologna (RES, I) Dr. Carlotta Guiducci
Deputy leader: Idea (SME, I) Augusto Pieracci

Partners: IDEA, UNIBO, LAM, BME, BHR, CRAN, FP

Objectives: See Section 2
Description:
This work package concerns two main problems tsedeed.

1. Development and optimisation of sensors for capacits well as optical detection techniques
2. Development of appropriate electronics.

Both of these innovative activities are new ‘tramsdble’ specific enabling pieces of work.
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Tasks:

T4.1 Surface science
(UNIBo, BME, LAM)

This work package is concerned with the charactéois of surfaces prior to and after functional@atwith
probes. This will involve fundamental researchtest surfaces, and applied research on the surtsces
microfabricated devices. Test surfaces can be dadiyiderivatised for oligonucleotide attachment at
UNIBo. Synthetic functionalised oligonucleotide probedl Wwe obtained from commercial suppliers and
anchored on the test surfac®@ghilst the specific sequences to be employed itopype devices (WP6) are
being identified in T3.2, it will be possible to vkowith “dummy” sequences. This is a central atyivivith
strong links to sensor development in T4.2 and th3ensor nanotechnological enhancement strategies
T4.5 and 4.6; and also to activities associatet wié production of prototype demonstrators in WP&ly
liaison between T4.7 and both T4.2 and 4.3 is requio define interfacing between sensor and @eis.

T4.2 UV sensor development
(UNIBO, LAM)

This work package will undertake the research rezgggo develop this novel detection method. Maired
test surfaces for UV-detection measurements capubehased from commercial suppliers and chemically
derivatised in the NIBO laboratories as described in T4.1. Initial develept work will concentrate on
quartz or glass.

A core issue is the difficulty in derivatising tisairface of transparent polymeric materials that rbay
compatible with the UV technique and offer potdnfitat low-cost large-scale production. Recently hoets
have become available to bind DNA to polymers. Thisthod will be made available to the consortium
through a partner @m). Simple geometries should prove useful in vaiidathe molecular dynamics, CFD
and coupled multi-scale models in WP2.

T4.3 Electronic (capacitive) sensor development
(UNIBO, LAM)

UNIBo will be able to prepare macro-sized clean andrfiatal surfaces for testing of electrical detection
techniques, through its high-vacuum metal evapamasystem. These can be simply hand-wired to extern
measurement instruments through the use of custolintbacro-flow-cells. This task may also provide
validation for WP2.

T4.4 Nanotechnological signal enhancement
(UNIBO, LAM)

Several possible strategies towards the ampliboatif the signal due to recognition between nucheicls
will be attempted, with the goal of applying it tams the integrated surface-bound detection ofvanlamber

of nucleic acids. Candidate strategies were outlinghe discussion of “approach and state of ttie @ove.
Signal amplification will be obtained by moleculaecognition/self-assembly events of functionalised
nanoparticles. The advantage of molecular selfrabbeis that it does not increase the complexitythaf
device, in manufacturing terms. The materials dsethe nanoparticles depend on the detection syster
UV-detection, high absorption or emission will bequired; while, for impedance measurements, the
dielectric constant has to be optimised. The paréoice of the proposed strategies will be tested th
conventional “high-price, high-effort” research t¢abatory techniques, and then put to the test ofitection
methods used for the integration in the microflesdilevice. If successful, sensors employing teesg¢egies
will be miniaturised in T4.6 and incorporated ipi@totypes in WP6.
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T4.5 Nanotechnological approaches to detectionrerg@ment
(BHR,, LIONIX)

The specialist literature on chaotic advection id reviewed, to investigate the practicality wtiating it
within the DINAMICS biosensor and to estimate therease in diffusion coefficient that may be acbdkv
Literature covering both theoretical aspects adtral implementations will be included.

The combination of geometrical features or timeyway inlet velocities likely to lead to chaotic agbtion

will be specified. This will be undertaken withihet framework of the design process for the systera a
whole and for the loc device as a component. Heheg will be specified with regard to manufacturing
feasibility and to other design requirements fer sfystem and component.

The effect of the specified design parameters bl confirmed experimentally, in either a physical o
numerical model. The design parameters may be agdeasl necessary to improve performance, within the
constraints of the overall design of the systemamdponent.

T4.6 Detection scale-down and integration
(IDEA, LAM, BME, FP)

Electronic and UV measurements of DNA hybridisatiomthe surface will be performed with and without
techniques for nanotechnological signal enhanceifiehb). Test surfaces of progressively smallee siil

be employed in order to study the behaviour of dgtem when it approaches the millimetre/micrometre
scale employed in microfluidics. This will enablelidation of computations (T2.3) aimed establishing
relationship between diffusion distance and siee @iscussion of T4.5, above).

T4.7 Signal processing
(IDEA, UNIBO, BME)

Detection of DNA with the capacitive or UV technéis based on measurements of electrical charstatsri
coming from biosensor devices. The first electenprototype will be realised as a system-on-board
including:

e Signal acquisition interface (conditioning, A/D s@mnsion);

e Control unit (microprocessor-based);

e Control interface (graphical unit and/or standasthmunication interface)
« Power system (battery)

The signal acquisition interface is the criticattpaf the system, due to low levels of electricahsor signal.
The acquisition technique will be implemented eipig a differential measurement between the sigrfal
sensor under test and that of a dummy sensor txeeithe signal-to-noise ratio (SNR) and enhanctesys
sensibility. Costs, dimension and flexibility (seére reprogramming) will be considered during the
development of the prototype to match the projaeitpiirements.

T 4.8 Validation of hydrodynamic strategies

(LIONIX, UNIBO, CRAN)

Fabrication of microfluidic structures with whichet simulation results on hydrodynamic focussing lsan
verified. This includes the interface between therafiuidic chips and the optical setup at Bologsawell as
the fluidic handling system. CRAN will develop themerical tools and perform numerical simulationd a
parameter calculations to support and aid the desifj the microfluidic channels and the focussiegick.
CRAN will discuss the experimental results obtairgd UNIBO and refine the numerical models, if
necessary. UNIBO will perform optical observatioms the suitability of the implemented microfluidic
structures.

Page 50 of 151



IP 026804-2 INAMICS August™82008

Knowledge and 1P management:

UNIBO brings important background IPR to the projectaspect of: electrical read-out of the site(s) gsin
suitable sensor for each site in the arrays; dpfld®) detection by means of optical-electric tsdaction;
specific (original) sensors: UV and optical sengparticularly those realised in amorphous silicspads,

and non-volatile memory cells. Further innovaticen® expected in respect of both these areas and
nanotechnological enhancement strategies. Claiseti with T7.1 is therefore planned.

Exploitation plan:
For IDEA, the ambition is ultimately to gain competitivevadtage, both by making better products for
measurement systems and by acquiring new know-how.

Dissemination:

The research results obtained by th&lAMICS project will be published at international coefaes, EU-
workshops and in journals. It is also hoped thaytmight be used for forming new start-up compariide
results will also be used in educational activisegh as courses and M.Sc. graduation projectsaksndin
Ph.D. projects.

Work Package 5: Engineering

Work Package leader: Microtronics Engineering (SME, A) Dr. Andreas Aigriter
Deputy leader: Hans-Peter Buber

Partners., MICRO,PRO,HEM, BME, BHR, CRAN, LAM, LIONIX, FP*

Objectives:

See Section 2

Description:

This work package draws on the various multidiscaly research activities in microfluidics (WP2jppe

and sensor development (WP3 and 4), to addressig@&s®ies of device design and integration. Thils
inform the design of specific prototype deviceshie demonstration activities of WP6.

Tasks:

T5.1 Design Methodology and toolkit
(BME, MICcRo, PRO,CRAN)

The detector devices will draw on technologies Basea range of disciplines (microbiology, molecula
biology, nanotechnology, materials science, fluyghaimics, electronics, software, production engimegy
each with its own design methods, simulation andmaer-aided engineering tools. This work packaije
review current design methods, existing and newlksition tools (from T2.4) and identify interfacsigs. It
will provide a coherent concurrent engineering radttogy for the design and manufacture of robust
biosensor devices, produced in significant volutweperformance criteria identified in T1.5. Thisstn
methodology will inform activities elsewhere in WP5

T5.2Microfluidics operations
(BHR,LAM, LIONIX, PRO)

Microfluidic solutions to a range of tasks must $lected and optimised within the constraints of an
integrated device that is capable of being manufadt These include mixing, heating, fluid transfer
metering and flow control. A combination of expeeintal work and simulation will be employed to exdé
alternative strategies and optimise solutions. g@reent work on sonication as a cell lysis method, af
required, on-chip PCR will build on research wonkTi3.5 and 3.6, respectively. Experimental testinig
provide valuable early feedback to the computationadelling arm of the project in WP2, to improve
subsequent simulations for optimisation activiti#de design methodology of T5.1 should ensure close
collaboration between these activities and conataers of manufacturing in T5.4.
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T5.3 Automation
(MIcro, PRO,FP)

A reduction of sample volume from around 10 — 1@fed to a volume amenable to processing in
microfluidics devices (typically less than 5@0 needs several stages of preconcentration, sschltea-
filtration. In an automatic remote-monitoring devidhe final volume has to be reliably transfertedhe
microfluidics devices, whilst the filters have te lutomatically regenerated or replaced at appmtEpri
intervals.

T5.4 Manufacturing Issues
(MICRO, PRO, Lam)

Having identified substrate material(s) that arenpatible with the requirements of the detectionhuods,
transport mechanism, and chemical reactions, cahbilitgt with desirable manufacturing routes may
determine final material selection, and will infoongoing research in WP4. Issues to be addresskdien
surface activation methods; heterogeneous matanialgration (wiring, optical detectors); fabricatio
methods; channel formation: dimensional controlnding, jointing between disposable and reusable
elements. Options were outlined in item 7 of thepPoach and state of the art” section of the Stage
Proposal. JP will identify engineering issues agdirom alternative fabrication routes. Manufaaigrissues
arising from sonication and, if required, on-chipR®, will be undertaken in this task.

T5.5 System Architecture
(MICRO)

In a complex system the overall architecture aedrterplay of various modules and parts has todoefully
designed to ensure a fully operational device. Acept of the overall system architecture has to be
established and transferred into a complete design iterative process. All units and interfadegve to be
identification and clearly defined. A central repoy of all interphase specification has to beatee,
maintained and regularly updated. This is of pakdcimportance in a geographically dispersed boltative
project, where many partners provide only part odules for the whole system.

T5.6 Embedded systems
(HEM, BME, PrRO)

A mobile computer system will be selected among ghaducts of various vendors in the market. The
embedded operating system of the mobile device belldecided. All the embedded software will be
developed on this operating system.

In order to have flexible software, a hardware ra@uasion layer is introduced in the architecturetioé
embedded software. In this way, the software caue dot only the first LoC prototype developed witlhe
project, but also new versions of the hardware @hdr devices to be developed in the future (indgdhe
continuous monitoring device). In order to integratith a new hardware device, only a device drileary
will be developed for each device and installetheosystem. The specifications of the device driearies
will be defined in the package and its result wilide Task 5.7. According to these specificatiatesjice
driver library or libraries for the LoC modules iile written within this task.

BME will behave as a contractor (acquirer) of tleveloped software and define the software requinéme

specifications of the software modules to be preduion each task. BME will also test and verify miedu
delivered.
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T5.7 User interfacing, software validation and sarpp
(HEM, BME)

The embedded software of the proposed devicesb@ilmplemented in this task. It will communicatehwi
the integrated LoC chips using the device drivemplémented in Task 5.6. The detailed user requingsne
will be determined using the results of Task 112,b&asically software will have the following feeds:

« User management policy: functionality for differeriser authorisations.
« When a detection event occurs, a set of actionpenfermed (sending e-mail or SMS messages, web
service call, transmitting data)
- Data monitoring and statistical analysis featueselp avoid false decisions. This is about storing
data coming from the devices and converting it information.
» Ease of integration with remote systems using stahohethods, protocols and formats.
¢ The device should be remote controllable.
A user’s guide of the system and a context-semshiip will be prepared. After the release ofsbfware
for each new prototype, verification and validatminthe system will be performed. New requiremenils
appear during the development of new prototypesdemdonstration phases. Validation is different fri
verification actions performed at the end of eaabkt verification ensures that the specified saféwa
requirements are met; validation determines fitfesspurpose. IHM and BME will identify criteria for
validation of all required work products. BME wilerform required validation activities.

T5.8 Integration
(MICRO, PRO, BMELAM, FP,)

This task is strongly linked to Task 5.1 and iseesiglly the development test bed for the concurren
engineering design methods developed there. dtdiws heavily on the research activities on sdaien in
T4.6 and the other engineering tasks in WP5. It délelop the modular concept for the mobile devidth
reusable and disposable parts, integrate the atitomstrategies into the remote continuous momtpri
device, and manage the reconciliation of desigmufaturing and assembly issues. On the mechasides|
particular attention will be paid to module intemoects, leakage elimination and fluidics controh the
operational side, overcoming challenges of fillimgagent storage and reconstitution will be piiesit
Control algorithms and hardware/software interfgainll be specified here in close collaborationtwits.6.

T5.9 Cost engineering
(MICRO, PRO, lam, FP)

Since one of the primary aims of the project igléwelop technology for low-cost high-volume biosens
devices, this important task is central both toghgineering design methodology and to the expioitglan.
Candidate designs and assembly methods will bestdgj to close scrutiny for their current and fastcost
implications with reference to projected trendsdlevant technologies, security of supply of catimaterials
and items, and potential for unit cost reductiohigher volumes of production.

Knowledge and IP management:

Innovation is expected in T5.5 (incorporation ohostructures) and T5.8 (integration). In particutdose
attention will be paid, in T7.1, to emerging patemtrespect of integration in the closely-relgpetht-of-care
medical diagnostics market, which is fast-movirgnpetitive and litigious.

Exploitation plan:

This work package will incrementally lay the growatk for the production of demonstration prototypes
whose exploitation is discussed in the descripbWP6, below. However, by addressing the undeglyi
engineering issues associated with volume produatiolow cost devices, it presents the opportuity
exploit these developments in other markets sugioim-of-care medical diagnostics.
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Work Package 6: Industrial Demonstration and Validaion
Work Package leader: WRI (RES, SK) Dr. Livia Tothova
Deputy leader: Dr. Miloslava Proksova

Partners: WRI, BHR LAM, MMM, HEM, BME, MICRO, FP

Note: For convenience, software development artdptaaning activities (lEM, BME) are described in T5.6
and 5.7, but budget is allocated in Tasks 6.2 aBd 6

Objectives. See Section 2

Description:

This Work Package is concerned with the systentielopment of pre-industrial prototypes of a mebil
instrument and a remote automatic device. Thestadgapplication for the mobile device is “firsspense”
threat identification in the water supply, but thevice offers the prospect of reducing reliancéatoratory
services for routine quality monitoring. The comtbus monitoring device is targeted for instaliatés part
of an early warning system.

Obviously prototype development involves a very selorelationship with WP5, in which design,
manufacturing and integration issues will be resdlvThe importance of the planning stage, T6.4ncgbe
overemphasised, since this forms the link betwemncd requirements definition from T1.2, the preatti
realisation of design solutions in T6.2 and T6.3d aheir laboratory verification, field trials and
demonstration in T6.4 and T6.5.

The planning, prototyping and laboratory verifioati (T6.1-6.4) are RTD activities: field trials and
demonstration of the prototypes are Demonstratitiviies. They are grouped into the same Work Bgek
because all are concerned with the manufacturetoflbworking devices.

Tasks:

T6.1 Development an@lest Plan
(WRI, BHR,LAM, HEM, BME, MICRO, FP,MMM)

Development Plan: (WRI, BHR, LAM, HEM, BME, MICRO, FP,)

Starting from defined device requirements from Tpa&rtners will liaise with Work Package leaders\i1-
5 to scope out realistic engineering specificatifomrseach prototype in T6.2, taking into accourd tikely
availability of RTD results on the timeline. (Di¢a planning for the development of each prototyyle
take place within T6.2.) Contingency plans will #eveloped to cover possible critical path delay#is
information will be fed to WP7 to assist in theviard planning of dissemination activities.

The development of the continuous montintoring Hrelmobile device will be sequential. First reseear
will be focused on the continuous montintoring deviwhen the specifications of the continuous nooimgy
device are fulfilled RTD resources will focus oretmobile detection device. This approach ensurasah
least one functional prototype is accomplishedhatend of the project rather than having the gk hone of
the devices reaches specification through the sptisources.

Test Plan: (WRI, FPLAM, HEM, BME)

Testing will be both in the laboratory and in theld (T6.4 and T6.5, respectively). Laboratory $e§i6.4)
will first be conducted in distilled water then lsamples collected in the field. Both will be spikieg
surrogate DNA of bacteria and viruses or non-pathaglatives of the pathogen organisms. Prelimitesis
can also be conducted using model organisms. Obpraedures for each stage (lysis, hybridisataa)
will be established for all pathogen organismsfimt, individually, then working towards simultames
detection of all target organisms in a single devithis will also inform the Development Plan. Hi#lials
will involve samples from treated water, consumpgimint and other relevant sources. Protocolsivedd to
reconcile the need for testing realistic threaihaces with safety requirements. The Test Plah eaver
schedules and protocols for laboratory and fiedtstéaking into account the foregoing.
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T6.2 Prototype Development
(Micro, PRO,LAM, HEM, BME, MMM)

The detailed scope and timeline for prototype dgwalent and testing will be defined in T6.1. Howevke
tasks involved in the production of the prototypemprise the following: develop engineering design
specification from user requirements and develognpdem; identify quality control requirements; foly
design methodology developed in T5.1 to addresscuwoent engineering issues; manufacture; test
components and assemblies. Particular attentidrbwipaid to ease-of-use and cost issues, comiitgtinid
reliability of interconnects. Appropriate QC crigewill be developed for component and assembltjnggo
meet relevant performance criteria such as spee# ef use by non technical personnel, speciftaitthe
target analyte, sensitivity, accuracy, resoluti@peatability, dynamic range, robustness, reaseridétime,
safety and integrity. Devices will be verificatitested in the lab in T6.3 and the final devicedfiedsted and
demonstrated in T6.4.

Over the course of the project, advances will bedlenpermitting increasing functional integration of
preconcentration, cell lysis, PCR and detectiogegamicrofluidics elements, control systems, ebits,
software, data and user interface. As the R&D thmse subsystems develops, engineering issues over
fabrication and integration will be progressed iP5V

The first prototype will be designed such thatiit server as starting point for both the (transjpble system
(e.g. mounted on a truck) and the stationary, aated; continuous system. See Figure 2 below.
Engineering specifications will detail the requikmts in common for both the device and those whieh
specific for each.

The "continuous monitoring" device envisaged by BNNCS is not truly continuous: it will not involva
continuous steady stream over the sensor spotstdilne fact that the most sensitive moleculardgjmal
detection processes are batch processes, makmgtiauous measurement is theoretically not possie,

the ideal concept of continuous measurement cappsximated in practice by reducing the measurémen
interval. When starting from a simple stationaryide the most obvious but still challenging engieg
approaches are automatization and paralellizathartomatization can be realized by adding a modul fo
sample preprocessing. Parallelization is done Iplichating processing units. To get further improesis
reducing the time necessary for each process stegcessary. (See Figure 2 below).

Through remote automatic operation the device wifleatedly withdraw samples from a continuous Birea
of water at a sampling interval determined by ttiegkst timescale of each subsequent operationisn th
sample (see the description of WP1 for a discussiothis point). The automated stationary systamsth be
able to be controlled remotely. Other concernstli@ continuous device are maintaining filter coodit
automation of sampling, flushing, probe regeneraéind long-term reliability.

Approaches to make a device mobile are trying tmklihe size of parts, decrease the energy consomp
reducing modules if possible, allowing manual opensand sample introduction and increasing ruggedn
To make a device more mobile requires several syafaminituriazation and reduction of complexityhel
stages cold be defined as stationary -> transfertabportable -> handheld device.For a mobile cea
physical user interface has to be foreseen.
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Fig. 2: Development Axis for prototype development.
T6.3 Lab Verification
(WRI, MMM)

Prototype verification will be done in laboratorgnalitions by comparing results with those obtaitgd
standard cultivation methods applicable under Egllaions Legionella sp. ISO 11731E. cali EN ISO
9308-1, intestinaénterococci EN ISO 7899-2). Results of comparative tests bellsummarised according to
the verification protocol and will contain statestl analysis of results. The report will also cdesithe
suitability of the entire analytical system for sifie environments.

T6.4 Field Testing and Demonstration
(WRI, MMM)

See Section 6.2, below

Exploitation:
See Section 6.2, below.
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WP7: Knowledge Management (Tasks T7.1 and T7.2)

Tasks within WP7 specifically concerned with inntiea activities can be divided IP Management and
Exploitation Management. There is a task for edelscribed below.

Work Package leader: SEZ (Type: Other; D) Dr. Jonathan Loeffler
Deputy leader: Dr. Ulrich Sutter
Partners: SEZ,BHR, LAM

Objectives. See Section 2

Description:

The Knowledge Management activities deal with owhgr and exploitation rights within the consortias
well as policy on relevant rival Intellectual Progye(IP) outside the consortium. It is thereforeportant to
distinguish clearly between:

* IP ownershipss. IP exploitation rights
* |IP exploitation rights during the projeet IP exploitation rights after the project

The knowledge generated inNDAMICS will consist of both tangible and intangibbesults that will be either

kept confidential, legally protected (intellectymbperty), used as a basis for exploitation orriuttesearch

projects, disseminateda scientific meetings, journals, EU channels or gfarred to third parties. The
management of this knowledge will need to be retuidentified, monitored andjudged and mechanisms
prepared for this process.

IP management activities are undertaken in Taskekdloitation in Task 7.2. Details of the relevplans are
given in Sections 6.5 and an outline of Planning Management with respect to Knowledge issues in
Section 7.

The exploitation strategy and the IPR issues vélrdgularly reviewed by the Knowledge ManagememinTe
during the project and discussed during the meetirihe Steering Committee.

Tasks:

T7.1 IP Management
(SE2)

Activities primarily surround the maintenance amgpiementation of the Knowledge Management Plan,
detailed in Section 6.5, below and include theofwihg:

« Maintenance of IP aspects of Consortium Agreement:

e Compile register of relevant background IP

« Maintain record of foreground IP developed

« Police access to foreground and background IP mvithé project under the terms of the consortium
Agreement

For the IP monitoring and policy the following taskre planned:

« Monthly patent survey to identify and analyse thftuience of new patents on the project
« Proactively advise partners of relevant existind aew patents
e Advise Project Management Board on policy with ezspo rival third party patents and IP
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T7.2  Exploitation Management
(SEZ,BHR,LAM, MICRO)

One of the activities in this task is the consinrgtmaintenance and implementation of the ExpioitaPlan,
detailed in Section 6.5. This describes the awiwviand, in broad terms, ground rules for comragrci
arrangements surrounding the use dflEMICS’s results, technology and know-how outside angbe the
project, considering the benefit for each partregreeially for the SMEs. Primary responsibility wiside
with SEZ

Another important task is the creation of a TechgglRoadmap. BHR will be primarily responsible fois,
supported by SEZ, LAM, CRAN and LIONIX.

6.2DEMONSTRATION ACTIVITIES

Work Package 6: Industrial Demonstration and Validdion
Work Package leader: WRI (RES, SK) Dr. Livia Tothova
Deputy leader: Dr. Miloslava Proksova

Partners: WRI, BHR, LAM, HEM, BME, MICRO, FP,MMM

T6.5 Field Testing and Demonstration
(WRI)

The prototype devices (TP6.2 and T6.3) will beadsdind demonstrated in the field, in line with pools
developed in the Test Plan (T6.1). Field testsdamdonstrations will address two questions:

a) Ease and speed of use in the field

b) Fitness for purpose

Item b) raises problems reconciling the need to afestnate the ability to detect dangerous pathogens
significant levels with the health and safety reguients of testing the device under realistic dpega
conditions. These issues will be carefully congdein T6.1 in which test protocols will be deveddp
There is also an inherent challenge in respedtetbntinuous device: it will not be possible,la &nd of a
finite-duration project, to demonstrate long-teehability of a device designed for continuous, ceenonline
operation.

Exploitation:

Demonstrator prototypes will be targeted at currveater industry requirements, so demonstratiorvities
should help to make estimates of current marketateinAny exploiable technology should be market as
early as possible. Industrial demonstrations pteaanopportunity to leverage dialogue with end-ssam
future requirements and hence enable the identditeof specifications and industrialisation neexsa
commercial system, which should be implementedaméinuation of the project.

6.3 TRAINING ACTIVITIES

Work Package WP7 deals with knowledge managemeabimader sense and also includes IP Management
and Exploitation Planning (T7.1 and T7.2, respetyiy which are described under Management Acéigitn
Section 6.4, below.

Work Package 7

Work Package leader: SEZ (Type:Other; D) Dr. Jonathan Loeffler

Deputy leader: Dr. Ulrich Sutter
Partners: All

WP7: Training (Tasks T7.3 and T7.4)
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Tasks within WP7 specifically concerned with tragpican be divided into Internal and External Twagni
(dissemination) activities. There is a task fartealescribed below.

Objectives. See Section 2
Tasks:

T7.3 _Internal Training and Technology Transfer
(SEZ to co-ordinate, all partners to participate)

DINAMICS is an extremely interdisciplinary project, encasgng a very diverse range of expertise, many of
them highly specialised and leading-edge. Bothotemhnology and DNA manipulation are key strategic
technologies for a future European knowledge-basedomy in which entrepreneurial SMEs are expetted
play a driving role in innovation. Microfluidics ia critical enabling technology in emerging masisaich as
point-of-care diagnostics, whilst multi-scale mdithgl and simulation is important not just for optsation of
microfluidics, but also increasingly to steer mitsr design, investigate and develop biological aiw
engineered systems silico. Electronics and software remain central to tlewetbpment of products
incorporating developments in these areas. Knayeed each of these areas is increasingly spesihhsd
time-consuming to acquire.

As an absolute minimum, this suggests that partneesl a “crash course” in each other’s core dis@p)
simply in order to appreciate the implications amdrdependence of their technical decisions. Hemneand
more significantly, innovation is born of crosstiigsation. Thus, in order to equip partners hetteexploit
emerging market opportunities, it is highly benieficto foster understanding of how knowledge and
technologies from other sectors, can be incorpdriat® one’s own products, or how one’s own exgertgan
create synergies with others’. In SMEs in paricushort-term pressures and small staff numbées ahiean
that training budgets can be non-existent, tightighly focused, and so opportunities to think mesone’s
customary domain are limited.

DINAMICS offers an opportunity to address these issuesnifig activities between partners are regarded as
vital to:

e Secure “buy-in” to common project objectives

* Reduce the risk of misunderstanding between partnith its attendant consequences for technology
and product development and hence to facilitatestheoth development of prototype devices

« Foster creative innovation within and beyond thejqurt

e Help partners understand future opportunities

* Inform and guide the Exploitation Plan

To these ends Task 7.3 will organise:

< Eight internal training workshops (the first 3 irohths 1 — 12)
e Ten exchanges of personnel (the first 5 in MonthslP)

This will reinforce the knowledge of SMEs insidestbore consortium and the exchange of scientifaakn
how between the academic partners early in theegrajnd ensure that partners remain up to datelewant
developments in each others’ fields.

T7.4 Dissemination
(SEZ,UNIBO, BME, CRAN; all other partners invited to participate)

Since the consortium has identified the potentialige application of biosensor technologies in wasi
markets, maximisation of the exploitation potenteduires a well-planned dissemination exercissidetthe
consortium.
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The objective is to disseminate theNAMICS results to potential users and a wider publistakeholders
(like water supply organisations, policymakers, hauties with responsibility for security measures)
Therefore it is of great interest and importanckeep the stakeholders as well as the potentias us®rmed
about actual developments of theNBMICS project. This will be done on the one hand bytigaating in
conferences and workshops and on the other hapdldishing articles in relevant high ranked scigntnd
industrial journals. Furthermore, information wallso be regularly publisheda a dedicated web site. (The
domain name, “www.dinamics.org” has already begistered.)

The DNAMICS consortium will also make extensive use of exgstEuropean Networks (CORDIS and
Innovation Relay Centers) and Technology Platforoasering nanotechnology, the environment and
technology transfer (like NanoForum, Water Supphg &anitation Technology Platform, Nanomedicine,
etc.). The consortium will issue informatiomg. through professional magazines, fairs, confererases
seminars as dissemination paths. In this mannemtjwarticles and newsletters are foreseen as twell
seminars (organised by the three university pagjriarorder to disseminate new scientific knowletiyéab
technicians, students and young professionalsicipation at five technological fairs for take-upgeasures is
planned.

6.4M ANAGEMENT ACTIVITIES

Project Management activities take place within W&der two Tasks, dealing with technical and
administrative affairs. WP8 is outlined here,dompleteness, and detailed in Section 7.

Work Package 8: Project Management

Work Package leader: LaM (IND, A), Dr. Christian Mittermayr
Deputy leader: Mag. Florian Winner

Partners. LAM, BHR, SEZ,Work Package Leaders

Description:
Work Package 8 comprises project-level managenwivitees relating to:

e Administration and finance co-ordination (Task 8HZ)
* Project co-ordination and technical managemensKBa2: LAM, BHR, )

Tasks:

T8.1 Administration and Finance Co-ordination
(SEZ)

SEZ will handle all of the project’'s routine adnsitnation and financial functions. SEZ will establian
internal group responsible for this work. SEZ veitlit as an administrative link between the co-otdinand
the project’s participants: The composition andvégts of partners in this WP are described inadan
Section 7.

This task will consist of the following activities:

« Ensure an effective communication strategy is pytiace within the consortium.

e Support to the Project Management Board and Pr8jeetring Committee and project co-ordinator

« Project administration and logistics for organisingeetings, reports, agendas, minutes, venues,
brochurestc.

* Promotion of continual partner communicatiwa scheduled teleconferences

* Preparing and checking financial statements andnasly of annual reports based upon partner
information and activities

* Responsibility for development and maintenancéhef project web site

* Public Relations
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T8.2 Project co-ordination and technical management
(Lam , BHR, Work Package Leaders)

Project and technical co-ordination are complenmgrmiaes. The former is primarily outward-facinguards
the Commission and focuses on the make-up and topemf the consortium. Technical co-ordination, by
contrast, is inward-facing towards the Project @geCommittee (PSC), and focuses on technicakssu

The project co-ordinator,Am, will be responsible for the overall managementhef project and liaison with
the Commission. LAM will be responsible for ensgrithat the project runs smoothly and meets all its
objectives.

This task will consist of the following activities:

« At the launch of the project, elect representatieetake on any key roles not already identified an
established at the kick-off meeting.

* Ensure an effective communication strategy is puilace with the Commission and any related EC
projects

< Initiating reviews of the resource distributionnécessary

« Promotion of continual partner communicativa scheduled teleconferences

All issues related to research management will lamaged by the PSC and supported by the Project
Management Panel. Given the wide diversity of gigoes involved in this project — often requiring a
significant level of background knowledge — it igpiortant that a technical overview is maintain&uhilst

this does not require detailed understanding ol eliecipline, it does require sufficient grasp loé iscience
and technology to understand the implications dfomg and decisions in one part of the project thar
others.

The primary roles of technical management iNEMICS, as in all Integrated Projects, are:

e To ensure that a cluster of activities, many ofclhiould stand alone as projects in their own right
are convergent on common objectives

* To take overall responsibility for the deliverytbe technical objective

e Todo soin full cognisance of commercial oppottiesiand constraints

As described in section 7, the PSC is formed fromrRAPackage leaders and is the key body at alethre
management levels: strategic, executive and impigattien. Its role is to integrate the Work Packaged
produce deliverables and milestones to time, budgdtquality. The task of the Technical Co-ordiné&do
enable the PSC to fulfil its stated role. BHR witidertake this task by

« holding monthly Interwise meetings of the PSC, @ahonthly physical meetings. Agendas will be
agreed beforehand, meetings minuted and decistzosded.

* advising the PSC on key technical issues affedtiregfulfillment of its role. This may be done pro-
actively, identifying issues for PSC decision; @actively, responding to requests from the PSC.

e monitoring progress against plan and recording B&Isions to maintain or modify the plan

This involves:
« Responsibility for producing and maintaining a doélproject plan

e Advising the Project Management Board on the apjatsbalance between time, budget and quality
of deliverables
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Understanding the implications of changes or delaiyisin or between Work Packages and devising
(at Project level) and supporting (at Work PacKagel) contingency strategies and plans

Advising the Project Management Board on techriioglications of budgetary decisions

Advising the Project Management Board on IP polftgm a technical perspective and on
implications of third party IP

Liaising closely with Work Package leaders and anguthat effective technical communication is
occurring between Work Packages

Ensuring that all partners understand and supeohiiical objectives

Helping to resolve conflict of a technical nature
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6.B.PLANS
6.5PLAN FOR USING AND DISSEMINATING KNOWLEDGE
Knowledge management falls under three categories:

¢ |P Management
* Exploitation Management
* Dissemination Management

each with its owrPlan under the responsibility of lManager reporting to th&Knowledge Manageron the
Project Management Board (see Section 7). Eachi®kexplained below.

IP Management Plan

Knowledge required for the execution of the projeetckground IP) and knowledge generated by thggro
(foreground IP) will be managed in accordance wlth principles and articles of a Consortium Agregime
(CA). The IP Manager will provide support and assise to partners wishing to apply for patent cdoer
their inventions, under terms defined in the CAnsortium Agreement

Because the IP issues are very crucial for sudmgplex and integrated project the maintenance afsipects
within the project will be managed by applying anSortium Agreement which considers the following
points:

* Confidentiality, secrecy and patenting
* Publication
e IP ownership:
= Background IPR: list of relevant background IP from each partwhich is needed to carry
out the project
= Foreground IPR: maintain record of foreground IP developed
« |P Utilisation and Access Rights:police the Access Rights to foreground and backgtd® within
the project under the terms of the Consortium Agwegs and the General Conditions (Annex 1l) of
the EC contract.

Innovation generated during the project by partmkeo wish to apply for patent protection, will bedted
under the appropriate level of secrecy until suatetas its disclosure will not adversely affect gpat
applications (confidentiality agreement). Such winstances are most likely to arise during the dpraént

of ‘new processes’ and not with results generawdguthese processes. The intention to apply foatant

will be communicated to the IP Manager, who wilbyide support, guidance and assistance. The invento
will have ownership of IP generated by the projatiork, but royalty-free licences will be granted t
partners in order to perform work within the prajetJse outside and beyond the project will be acibjo
separate agreements negotiated between the pasomasrned.

Because of the size of the project and the diffetewvels of integration, there will bgint inventions in
which the contributions of each project partnernmarbe protected individually. Concerned partiesusth
negotiate, on a case-by-case basis, ownershipigimis to exploit the relevant IPR: joint ownershgp,one
owner with favourable licences for the other partétc. Negotiations will be facilitated by the Knowlezlg
Manager. If amicable resolution cannot be attgiSettion 7.3 describes the arbitration ruleswhhapply.

Whilst publication is under the remit of the Disseation Manager, any intention to publish will kefarred
to both the IP Manager, who could exercise a vetim ihis or her judgement, this could seriouslieef the
interests of a partner. The rules for vetoing @eating publication will be given in the Exploitai Plan.

The IPR necessary to exploit the results tIAMICS will be clarified in terms such as:

« Background and foreground that partners bringtavilb develop during the project
»  Ownership of this knowledge and access right tluitng and after the project
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The table below
Exploitation Plan.

is an illustrative draft of tkeowledge basethat will be an essential input into the
All partners will populate thikefore the Consortium Agreement is signed.

Background / Foreground IPR

Workpackage Background IPR Owners | Access Foreground IPR Owners
rights
WP2 Micno-and | =kMolecular dynamics Cranfiel | =Free for =tulti-scale modelling BHR,
nano-fluidics maodels Lni DINAMICS | technologies Cranfield
{Leader. BHR) =High resolution CFD Cranfiel
Lni

WP =P atent protection of Third =Research | =Mew genesfor Lambda,
Microhiology and | useful genes (regions) party exemption | identification IFCOR,
sample *Trade secrets Lambda | =Free for *Frobe sequence Fl ot Bt
preparation DINAMICS | =Sample pre-processing
{Leader [FCOR) procedure
W Sensar *Electrical read-out of the | Uni *Free for =Capacitive detection ldeg, UniBol
and signal sites Bologna | DINAMICS | technigue Lambda
detection =Optical (L) detection by | Uni =% detection technigue | [dea, UniBo,
development optical electric Bologna =Frobe immobilisation EME
{Leader J[DEA) transduction Lni chemistry BHR, JP

=% and optical sensor Bologna =Signal amplification

(amourphous silicon) Lambda system

=hiethod to hind DMNA to =Capture of the DA

paolyrner sample
WP =hicrofluidics operation | BHR,
Engineering *Ermbedded software Lambda, JP
(Leader JF) Hemosoit

The Access Rightsof the DNAMICS project are
contract and deal with the following topics:

¢ Access Rights to pre-existing know-how

* Access Rights to knowledge resulting from the pbje

* Access Rights for third parties

based on the General Conditions (Anheof the EC

The consortium agreement makes a difference betaesss rights “needed” for carrying out the prioge
access rights for “commercial” purposes after the @ the project.

The general principles fadkccess rightsto Pre-Existing Know-How (and PEKH to be excluded) is that this
will be granted on aoyalty-free basisfor the project’s duration. Conditions for uséeathe end of project
of these underlying patents will be detailed furtimethe Exploitation Plan as well as other access rigkis.
for affiliates and for parties joining or leavinget project. Forsoftware development a quid pro quo
arrangement will be put into tHexploitation Plan. Partners who develop data and models grantdtie c
developers post-project exploitation rights to ttlegita and models free of charge, whilst the caleldpers
grant other partners post-project exploitation tsgio at least core components of their softwauéi¢gent to
run the “foreground IP modules”) free of chargesséming that agreement is reached on this centi@dlpo
quo, there should be no need to make source cailalale, or to consider any requirement for sulolgzeg.

I[P monitoring and policy

The IP Manager will conduct monthly reviews of thjparty patents relevant tolfAMICS partners, who,
along with the Project Management Board will beisel of their existence and potential significande.
particular, the technical co-ordinator and his stasit will form a view as to its potential to impged
exploitation and if technical work-arounds are feles In these circumstances, the Knowledge Mameaegé
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team will advise the Project Management Board olicypofor example, whether to seek an alliance or a
licensing agreement.

Exploitation plan

Co-operation between the partners durangl afterthe end of the project plays an essential rol¢hin
successful exploitation of the technology innovadiolt is necessary to show for each partner apeogaly
for the SMEs, how they will benefit from the inndive results of the INAMICS project and how they can
integrate these results in their future commemiatiucts.

The diagram on the following page presents an eerof the exploitation and activities during theject
but also after the end:
) Low activities

Exploitation Plan (DINAMICS)

E nd of

ject
@ High activities "%ﬁ;

Year 1 Year 2 Year 3 Year 4
Protection of knowledge (IPR, patent survey, licences & technology transfer)

@@OOOOOO@@@@;OO

| Economic intelligence, market analyses & business development

o0 o 8 § 88 o

| Socio-economic impact assessment |

¢ 8 8 & o o

| Marketmg and take-up actwltles

¢ 8 8 8 8

@ Medium activities

Expleitation

In a first step, the rules for the distribution thie Industrial Property Rights (IPR) are elaboraitedch
consortium agreement in order to define a figploitation Strategy for the consortium, which will be the
basis for the development of Bmploitation Plan.

A knowledge databasewill be established and updated with the knowlegigieerated, used and disseminated
in the course of the project. This will form arsestial input into the Exploitation Plan. Examptéshe
activities that the Exploitation Manager will bespensible for is given in the table below:

Research & innovation IPR and knowledge management activity
Perform the research » Protect knowledge during research process or pguldis put into
public domain following project strategy and corigon agreemenj
protocols
Protect and disseminate reseafoh Use IPR to control downstream use, even in pubtimain: open
results source licences, copyright, database rights, softwelated IPR

» Publish research results with/without IPR

Exploit research results, convere Create knowledge databases, software

results to a public or a commerciad  Use IPR to secure product development and/or R&@stment
product » Use licensing for revenue

e Use IPR for enforcement against misuse

» Updates of standards

» Mechanisms for these to be defined in Exploitafitden
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Define new RTD project topics.- Review prior knowledge
based on knowledge generated|in |dentify existing IPR protection
project « Identify IP that can be generated through new RTdjegts

The exploitation plan will consider access rightskhowledge for use outside the project; these héll
conditional on separate agreements between theardgl@artners defining the terms and conditionshisf
use. However, when inventors are unable themsédvesploit knowledge they have generated in théeptp
they will be encouraged to license the knowledgeemeidely to ensure maximum exploitation of the
project's results. The consortium is very awaretltf need that the maximum amount of information
generated during the project will be disseminatedhte appropriate stakeholders in as rapid a fash®
possible, provided that this does not damage pattriedustrial competitiveness or harm any patent
applications.

The exploitation plan will give the steps for the exploitation of thesudis in future commercial products
considering the following aspects:

1. Advantages of the developed results/technologibke:technological advantages as well as the raspect
commercial advantages of theNAMICS results will be analysed and benchmarked.

2. ldentification of threats and competitors (inclugliregulatory constraintslPossible exploitation barriers
(standards, ethical and regulatory aspects) wilideatified and their impact assessed to optimiige t
market entry strategy. The emergence of new compétchnologies will be analysed.

3. Market analysisThe partners will examine the main areas of bigsinthe market structure in the main
industrial sectors of application including its mmers, end users and competitors. It will givecize
information on market size and accessibility.

4. Market strategy and financial forecalsising all the former gathered information, a sulgamarket entry
strategy will be worked out including a financialdécast.

5. Action plan and marketing activitie®©n the basis of the market strategy a preciseragian will be
developed and the corresponding marketing matexidllbe prepared.

6. Recommendation for future R&D developmemhe need for future R&D activities will be desaib
and take-up measures (especially for SMES) planned.

Another important issue is tlexploitation mechanismof the IP and knowledge generated in thBAMICS
project. The final product will be further refinesianufactured and taken to the market by the maturkr
partner, to be recruited. This product will be selthich will raise income for that company. It walbnsist of
several building blocks employing technology getestaduring the project, or indeed provided by pbje
partners. Therefore, the manufacturer will reqlicences for the technology. It is proposed thahdicences
be exclusive to the manufacturer in return for higs or exclusive supply agreements with the magnThis
will generate avin-win-situation for both the manufacturer and the otheNBMICS partners and provide an
income stream for the SMEs and a powerful distidgiouroute for their technology

Dissemination plan

The dissemination activities will be co-ordinatedthe Dissemination Manager using the reports ahdro
deliverables generated by the project. His orroér will be both proactive and reactive: he or st
handle requests for publication by partners (likelyoe more technical in nature) to ensure thapthiey of
the Consortium Agreement is followed, and will séglpublicise the project and its significancehe wider
public.

Non-confidential findings will typically include terature reviews, experimental techniques and potgp

general trends. Partners’ requests for publicatidhbe submitted to the Dissemination Manager, whith
check with the IP Manager that publication doesimioinge another partner’s interests.
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Dissemination will be through various routes such s

Publications in high-quality technical, businesd aaientific journals

Presentations at conferences, symposia and semamatshe associated diffusion of this information
to peers

Liaisons with other framework programme projectswvill be a priority of the project to liaise with
other relevant projects

Existing European Networks (CORDIS and Innovati@bai Centres)

Technology Platforms covering nanotechnology, emrintent and technology transfee.q
NanoForum, Water Supply and Sanitation Technoldgifé*m, Nanomedicine)

Specific user groups

Standards and regulatory committees

Educational courses

Dedicated web site

The dissemination activities foreseen are displayed the figure below:

& Low activities

@ Medium activities

Dissemination Plan (DINAMICS)

End of

ject
@ High activities "%

Year 1 Year 2 Year 3 Year 4

Publications (Flyer, S&T articles, press releases, web based activities...) |

| Dissemination

The

& 8 888 |8 ¢
P Conferepces, workshpps, fairs |

@ 8 8 o

project web site will be designed and implemdnwithin the first three months of the project. isl

planned to have the following features:

Distinctive domain name

Summary, description of project objectives, methaus expected benefits

NMP logo and acknowledgement of EC financial cdmition

Description of the partners, contact details ankislito their web sites

Public news area for dissemination of project itasul

Hyperlinks to useful web sites, including CORDISWW Virtual Library and related projects

Private area for project members, including bullé&dard for news items and events

Counter for total “hits” (useful for assessing effeeness of the web site dissemination of results)
Bibliography, Technical Annex I, an on-line repngimechanism for progress monitoring

A biannual summary will be posted by SEZ, in additio items posted by individual members. Thequts
newsletters will also be available online. Membeilsbe notified by e-mail of new items.
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6.6 GENDER ACTION PLAN
Background

The consortium respects the European Union’s digscin Articles 2 and 3 of the Amsterdam Treatyhwi
respect to the balanced participation of womenraad in the decision-making process.

The consortium acknowledges that gender differeaceghe result of learned roles that vary wideighiw
and across European regions, and therefore spattmhtion within the project will be dedicated to
understanding and addressing these issues resiidtithge elimination of inequalities and the proroatiof
equality. Through focused efforts to ensure thaidge policy is translated into positive targetetiaas, the
resource and skill base within all aspects of ttogept will be strengthened, thereby helping tomtain and
further develop the critical mass of expertise gemburces achieved within the project.

Management Board
Gender Action Plan

A special gender action programme is set up tongit¢o involve more women in the monitoring of wate
security and safety. The issue of involvement ofm&a is not specific to this field, but rather a emgeneral
issue for science as a whole, and the physicahsesein particular. At the same time, it is notrabem that
can be “fixed” at the research level. There is t@diinterest from women in science and engineeining
general and there is consequently a need to caortsideawareness of the discipline can be raiseginbang

at secondary school level. Without an adequate eundd female students entering into university
programmes, the situation in research in genethhat improve.

To ensure that the commitment to gender issuespgsds an important topic during the life aNAMICS, a
number of action points have been agreed by theartinm and some recommendations have also been
formulated for gender mainstreaming within the gctj These are:

1. Gender statistics

Gender statistics on the workforce employed bypitogect will be collated annually in order to mamithe
status of women in the project and the progresseniaderms of gender balance as the project moves
forward.

2. Mainstreaming gender equality

Mainstreaming gender equality is a commitment teues that women'’s, as well as men’s, concerns and
experiences are integral to activities such asarebe policy development, programme delivery ohtécal
assistance activities, so that women and men caefibequally. The issue needs to be treated érstime
way as any other organisational function, such taffirsg, budgeting or annual reporting/NAMICS’s
partners have given a strong commitment that inleyiqgy any new staff or students for the projeetark,

they will take into account the need to encourageemvomen to work in science. In advertising foda
selecting candidates for training, it will ensuremmand women having equal access to these oppatuni
and encourage equal numbers of men and womendgtak

3. Recommendations for redressing work-life balance

DINAMICS recognises the need to treat the employee asoke \whrson. Partners are asked to verify that
their employment contracts allow for parental learel part-time working/job sharing for women with
young children. If this is not the case, the cotism management will request measures be takeectdy

the situation.

4. Raising scientific awareness: (Network of worseientists):

The project partners will create a website in thelig domain outlining the role of women in the jex
(“Women in DNAMICS”) which aims to give relevant information to fdmaarticipants for all gender-
specific aspects. It will suitable to promote #veareness of gender issues among interested wedssiters.
It will also include profiles of all the women sntests working in the project and links to relevargbsites
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(eg. the EC's women in science sitehttp://europa.eu.int/comm/research/science-sogietyen-
science/women-science_en.himhe

5. Other activities

Wherever possible, ‘outreach’ events will be orgaedi by individual organisations to address the
under-representation of women in science. Thesk imglude annual visits to schools by all scieutifi
organisations in the project to encourage femaénse pupils to take an interest in this area.

The project steering committee has been chargeld @rsuring a rigorous policy for enforcing gender
equality. The consortium is keen to see more fensientists involved in this important area, and
contribution from female representatives at mestiwgl be particularly encouraged. The PSC wilkere
that discrimination within the project on groundsgender (or any other factor) is strictly prohdait Any
transgressions will be severely dealt with, if reseey, by requesting the replacement of a contracto

Partners have given an undertaking that in emptpgimy new staff or students for the project’'s wiriy
will take into account the need to encourage marm@n to work in science. In advertising for aniesing
candidates for training, a quota, agreed on byPlk>, will be set for the fraction of women to tgbart.
These undertakings are given as a commitment tadkieowledgment that the role of women in sciesami
important topic.

6. Other issues
Although gender differences do not come within shepe of the results of work completed bNBMICS,

the development of new means of testing for comants in water will have a positive impact on woiraen
and men’s health and address the special conceyasinger consumers.
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6.7 RAISING PUBLIC PARTICIPATION AND AWARENESS
Raising public participation and awareness falldaurihe responsibility of the project steering cdtten

The project web site will include information albdhe research work undertaken, the objectiveshef t
project and their likely societal implications. $hineans of dissemination creates broader awarenese
project and the inclusion of contact details foe ttelevant people allows any representatives otiape
interest groups to make contact, and share viedsaen develop broader means of public awareneasy M
other dissemination activities will be undertakegrtie consortium (newsletters, brochures, presentagtc).

Some of the partners inIBAMICS are also involved in undergraduate teaching. &hesrtners are

encouraged to include a short discussion of th@gti'e work in relevant lecture courses to helpnpote
even wider awareness.
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6.C.MILESTONES

6.8MAJOR MILESTONES OVER FULL PROJECT DURATION
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Milestone: Delivery Date To be delivered
Expected result and achievements (Month)

M8.1: Project kick-off meeting 1 Minutes

M1.1: Device requirements specifications 3 Report

M1.2: Device functional specifications 5 Report

M1.3 Test Case definition 6 Report

M8.2: Identification  of  potential 6 Selection of one or more candidates for

manufacturing partner the consortium’s approval

M3.1: List of genes 8 Report

M2.1: Demonstration of integration shell 12 Softevar

M3.2: Selection of probes 15 Report

M3.3: Decision about the sample 12 Report

collection

M6.1: Delivery of first version of 12 Report

Development and Test Plans

M7.1: Exploitation plan 12 Report

M8.3: First annual meeting 12 Minutes

M8.4: Annual review: decision on proje¢t 14 Report

continuation

M2.2: Validation of MD software against 24 Report and software

data for hybridisation dynamics

M3.4:. Decision on need for DNA 15 Report

sequencing

M3.5: Decision on on-chip PCR 16 Report

requirement

M3.6: Sample preparation protocol |- 16 Report

filtration and lysis system

M4.1: First system-on-board for lap 18 Hardware & report

characterisation and validation

M5.1: Selection of substrate material fopr 18 Report

prototype devices

M8.5: Manufacturer signed up gs 18 Contract amendment

contractor

M3.7 Achievement of on-chip PCR 24 Demonstration report of functioning
module

M2.3 Simulation software 30 Beta release of nmsdide modelling
software suite

M4.2 Achievement of nanotechnological 24 Demonstration or report of functionimg

signal enhancement method(s) nanotechnology-enhanced biosensor

Functioning scaled-down biosensor 24 Demonstration or report of functionipg

integrated with electronics on substrgte module

identified in WP5 18-month interim repor

First draft Integration Plan 24 Report

M6.3 Second Revision Test plan including 24 Report

lab and field test protocols

Second Interim Report from WP5 24 Report updatingogpess on  al
Engineering issues and identifyipg

planned approach to integration
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Software User Requirements 30 Report

specifications for continuous prototype

Second Revision Prototype Developmgnt 30 Report, peer-reviewed by Advisory Board

plan

M2.4 Optimised microfluidics 36 Demonstration or poet of superiof
performance

Final device-scale biosensors integrated 36 Demonstration or report of superfor

with electronics on-chip performance

Biosensor  incorporating  engineered 36 Demonstration or report of (f)

nanostructure functionality and (b) reduced respor]se
time

Prototype for mobile device 36 Device ready foolaory verification

Design for continuous device 36 Report

Third Revision Exploitation Plan 36 Report

Lab verification of both prototypes 42 Demonstratio partners

Field demonstration of both prototypes 48 Demotisimao industry

Final Exploitation plan 48 Report
Agreements for post-project collaboratign

Final reports 48 Reports

Page 72 of 151



IP 026804-2 INAMICS August™82008

7. PROJECT MANAGEMENT

The project management activities inNAMICS will provide an effective and efficient structuamd
mechanisms for:

« Communicating and interfacing at executive and enntation levels both within and outsieeay(
with the Commission) the consortium

« Decision-making to direct the project’s outcomenage IP, resolve problems, etc

e Providing administrative and technical co-ordinatéemd management.

7.1PROJECT STRUCTURE

Management principles and organisation

The DINAMICS project management will be performed applying the tools and experience of the Co-
ordinator and Project Office to carry out international development projects, but adapted to the
specific environment related to an Integrated Project under the FP6. This management implies a
multidisciplinary activity to be performed by a wide team of partners including end users, suppliers,
university and research centres, from different fields.

The organisational structure is defined according to the EC Model Contract and the Consortium
Agreement.

The organisation, management and governance steuasuwell as the decision-making process is shown
the following chart:

EC Advisory Board IPR Council !
__________ 1

/\ ﬂ Arbitration

Strategic and
advisory level

r—-——====7-=-- 1
I
1

Project Officer

Executive
level

fm————-
General | Financial
Assembly | Panel Project
Management

\ v Panel

Z

Implementation

Coordinator

Project Steering Committee

level
WP WP WP WP WP
Steering Steering Steering Steering Steering
Committee Committee Committee Committee Committee
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The structure of the management organisation imelfin Section 3 of the CA. The responsibilitiewl a
authority of the different involved Committees aBdards are described in the Section 5 of the same
document.

Project Decision Bodies and Organisation BreakdowStructure
The management structure comprises three managésuelst

- Strategic and advisory level, consisting of the Project Management Panel (PMP), the
Advisory Board (AB), the IPR and Financial panels. The PMP is established by the
Project Steering committee and charged with the development of the general project
strategy and the identification of possible needs of consortium modification or budget
redistribution following the evolution of project results and goals. The AB provides
business advice on all aspects of the project necessary to maximise exploitation and
uptake of the results.

- Executive Level, includes the Project Steering Committee together with the General
Assembly, the latter being the voting body for proposals coming from the first. The
Project Steering Committee is also in charge of the executive decisions associated with
the day-by-day management of the project.

- Implementation Level, integrating the Project Steering Committee with the Work
Package Steering Committees.

The Project Co-ordination Committee is the key bdthe management of the project, linking thetsgic
and executive levels, therefore ensuring that #yetd-day actions are always carried out in linthwiobal
project goals and responding to changes with fltyitand agility.

7.2ROLES

The following table shows in summary the roleshatities & responsibilities each Committee/Board,ithe
members in which they consist of, & the frequenttheir meetings:

The Consortium Agreement properly describes theserittees/Boards & their functions.

ggrr]nerlmttee / Authority / Decision on  Members Flunctions Meetings
Implementation Plan
Budget
General Naervt\ilegg exclusion of All partners Ultimate decision-making body | At least
Assembly (GA) \F/)Vork Package of the Consortium yearly
modifications
CA & modifications
Organisational arrangements &
Project Techr_1ica| day-to-day integratipn of al! WP, ensuring
Steering planning and Chairman of WPSC smooth mteracﬂon. . At least
Committee ma.nagement of (= WP leaders) Assyrance of tlmely milestones half-vearl
deliverables, budgets, achievement & deliverables yearly
(PSC) . - . IR
financial. EstablishPMP availability with the proper
scientific & technical quality.
WP Steering Detail_ed day-to_-day All members of a Organisational arrangements,
committees planning qf deliverables, particular WP work procedures & time As needed
budgets, finances schedule of each WP.
Single contact point between
Project Co- . N . ' DINAMICS & the EC.
ordinator Without decision power | Project Co-ordinator | Chairman _of the _PCC &_GA.
Contact point for interactions
among the management boards.
. Development of strategic plans
Project LAM, BHR, SEZ, .
Management Without decision power | UNIBO, tPO be su?mlttidAto thel GA f]‘t IIEaSt |
Panel (PMP) Manufacturer reparation of Annua all-yearly
Implementation Plan
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Support parties & outside
communications through the
web site. On
. . ;I;]c;b;r;g;ng(ef by Support the Project Co-ordinator | demand
Project Office Without decision power ordinator: will be on the organisation of meetings, | by Project
assigned-to SEZ consolidation of progress reports | Co-
& financial statements & ordinator
maintenance of project
documentation
Consulting & advisory body to
the PCC for issues related to on
I(E;isr?gl‘)el Without decision power set up by PSC ::,Puiﬁgg{;ggsrg'il)'(g‘oﬁgtﬂeongs‘ gemand
. A . . y PSC
issues), integrating the parties
interests.
Consulting & advisory body to
: . the PCC for issues related to On
l(:(ljnpa;ir;cr:gll)Panel Without decision power | set up by PSC budget & finances (cost demand
scheduling, payments, liability & | by PSC
reserve & audits).
3 independent Arbitration of potential
IPR Council o members from disc_ussions & conflicts_ among
. Arbitration European patents, parties on IPR & exploitation
(optional) L :
standardisation & issues.
publication bodies.

Advisory Board

The Advisory Board, comprising a number of expdrtsm acknowledged organisations completes, at
executive level, the business, user and supplierdsts of the project. The Board members will acian
advisory committee for the project and will be msgible for judging (based on their own experiermed
business sectors) the developments and deliver&dges the project against industrial requiremeusst
practices and quality standards. They will be fady informed about progress, will meet periodigaand
may in addition be asked to advise on issues tifiettathe success of the project (on a “managerbgnt
exception” basis).

The AB will advise the project, as necessary, @uas such as European policy, legislation, watkatysa
monitoring, detection systems, biological threatd amergency planning.

Work Package Leaders

This table indicates WP leaders and deputies antktiel of interaction between different WPs.

Pac\;ll\:gg; No. Work Package Leader WP Deputy Leader Irl\l/'ltzjrgrcz\cl)zs
1 Dr. Christian Mittermayr Mag. Florian Winner 2,3,5,6,7
2 Dr. David Brown (BHR) Dr. Dimitris Ditrakis (CRAN 45,6
3 Robert Deak Krisztina Metzinger 5,6
4 Dr. Carlotta Guiducci (UniBo) Dr. Augusto PiecaiDEA) 2,5,6
5 Ing. Andreas Aigelsreiter Martin Buber 1,2,3,4,6
6 1,2,4,7
Dr. Livia Tothova Dr. Miloslava Proksova
7 Dr. Jonathan Loeffler (SEZ) Dr. Ulrich Sutter QE 1,2,4,5,6
8 Dr. Christian Mittermayr(km) Mag. Florian Winner (am) all WPs
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The DNAMICS structure aims to establish effective commurcasind collaboration within and between the
project work packages. The following text will giwdormation about the duties of key managers.

Members of the WPs will meet every six months tecdss progress, alongside the plenary meetings It
considered particularly important to have smallugraneetings, as those patrticipants who are nonffline
English (the working language of the project) vodl able better to contribute than in large plersassions.
The WP leaders will be responsible for their indixal WPs, and will co-ordinate the contributionseath
partner involved. This will assist with the manamgat of the project. They are responsible for fifgng
risks and for proposing solutions if problems anstheir WPs.

Meeting schedule summary
All partners will be expected to attend the anmaaktings. The formal meeting schedule is summaiised
the table below:

Management Unit| Frequency of meeting Quantity during project Notes
PSC Every 6 months 9
PMP Every 6 months 9 Linked to PSC meetings
WPSC as needed as needed WHPs differ in length
GA Every 12 months 5 Annual Meetings
AB Every 12 months 4 Linked to PSC meetings

7.3DECISION-MAKING MECHANISMS
Methods for monitoring and reporting progress and ecumenting results

The project’s progress will be monitored againstdiefined milestones and deliverables. Reporisined) by
the Commission must be submitted within four weakshe request of the co-ordinator. All partnei w
report to the co-ordinator as and when requiredqéent and meaningful communication between partiser
essential to the success of this project. Partmérde expected to use e-mail, telephone and fakeep in
regular contact with each other. Conference aaillsalso be arranged between partners. Aside ftben
meetings, reports and newsletters, the communitatiategy will revolve around the project web site

Decision making rules and Conflict resolution meases
The initial organisation structure of theNJAMICS project shall comprise the following:

a. General Assembly(GA) as the ultimate decision-making body of tren€ortium,

b. Project Steering Committee(PSC) as the supervisory body for the project etacuwhich shall
report and be accountable to the GA

c. Project Co-ordinator (PC) as the intermediary to the Commission is @igbd to carry out the
project management and administration, shall regoaitbe accountable to the PSC.

d. Workpackage Steering Committees (WPSCas the technical management group for each Work
package.

e. Project Office (PO) as support for day-by-day project management fer RISC, established if
necessary by the Coordinator
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Decision-making rules:

The responsibility and decision-making rules of thanagement entities are described in detail in the

consortium agreement

August™82008

An Outline of the decision making of the variousnagement bodies is given below:

Committee/ Panel

Quorum

Necessary majority

Votirlg r

GA

= 66% of parties

=275%

One vote/ party

GA: 5.2.2 Decisions
(double majority)

= 66% of parties AND
> 66% of shares

=75 % AND
=275%

One vote/ party AND
Project Share in %

PSC

> 50% of members

> 50% votes

One vote / Member

WPSC

> 50% of members

> 50% votes

One vote / Member

> 50% of members

= 50% votes

One vote / Member

Other panels

Conflict resolution

All disputes or differences arising in connectioitfvthe project INAMICS which cannot be settled amicably
shall be first resolved by mediation and finallytisel by arbitration in Brussels under the rulesudfitration

of the International Chamber of Commerce by onenore arbitrators to be appointed under the terms of
those rules.

All disputes or differences concerning IPR issuesta be settled amicably by an IPR Council.

The IPR Council can be appealed to by each cootréat clarification of controversies or disput&se IPR
Council shall comprise three representatives whe rast involved in the project and who are neither
interconnected nor economically related in any rnearwith any of the contractors. It is envisaged it&a
members should consist of one representative di ehthe European Patent Office, UNICE and the IPR
Helpdesk. The decisions of the IPR Council neednple majority only. The members of the IPR Council
will be appointed by the Project Management Board.

7.4 NCORPORATION OF A NEW PARTNERS

At the recommendation of the project evaluatorspamufacturer (Partner 17) is to be incorporateth&
consortium by Month 18, at the latest. The prosbrdinator will assume responsibility for organgs a
search for and selection of the suitable candidatepropose the candidate (accepted by the comsrto
the Project Officer for acceptance and preparabbthe corresponding contract amendment. Fulfilment
this condition will be checked at the second reviBailure to comply with this recommendation magufe
in the discontinuation of the project.

A future partner (FP) (Partner 18) for system ira¢ign will be incorporated into the consortiumarder to
replace a partner that has to leave the consorduento economic reasons. The project co-ordinaibbr w
assume responsibility for organising a search fat selection of the suitable candidate and propose
candidate (accepted by the consortium) to the Brofefficer for acceptance and preparation of the
corresponding contract amendment.

Page 77 of 151



IP 026804-2 INAMICS August'82008

8. DETAILED IMPLEMENTATION PLAN —MONTHS 13-30

8.1INTRODUCTION — GENERAL DESCRIPTION AND MILESTONES

The implementation plan for the first eighteen nhenis key to ensuring the project meets its longan
goals. A series of milestones have been carefulty deliberately timed to ensure individual conttibos
link together sequentially providing a controlleaute to delivering each of the project’s elemeiitsese
milestones will be used as a co-ordination toahtasure project accomplishments. The entire ctusors
critically aware that delays in achieving milestoneven at an early stage of the project, couldltrés their
removal from future activities. The project is imtied to run for four years. This is realisticalg minimum
timeframe for a project of this scope. The implatagon plan has been designed so that work caim beg
immediately, but some of the tasks require inpoinfrother work packages (WPs) before they can kibgin
activities.

DINAMICS is focused on the development of DNA-based bemmeenabling technology targeted at the water
industry with broad applicability to other indusliriareas. Every effort has been made during thenjpig
process to provide robust and focused mechanisasvili enable the project to meet its stated dibjes in

a controlled way and with control of risks. A stiwe has been proposed that contains comprehensive
planning, management and control elements. Thedgaem measurable and quantitative characterigtcs,
allow progress to be monitored and managed. Thesters are endorsed by the SME management team,
(technical and managerial) who rely upon very simgystems for the efficient operation of their own
businesses. Integrating organisational controlstito the project are most useful when they peva
means to evaluate potential problems effectivelNAMICS deals with this by maximising opportunities to
mitigate risks by removing or modifying barrierdi€lsuccess of this implementation plan depends typon
key elements.

1. Careful initial planning
2. The care and skill applied to the management &f ris

DINAMICS’s detailed approach provides a means to monitdrta influence the project’s progress for the
benefit of both individual participants, and foretikoherent operation of the project. In terms ajqut
planning, the contractors have endeavoured to wtak and to specify project activities so that ityawill
reveal any misunderstandings. Comprehensivenessesilove contradictory assumptions, and the rigour
placed on planning details will have exposed tezdirand practical detail.

Each work package includes its own Gantt chart smpthe timing of activities and a table indicatingks
and mitigation activities.

A degree of flexibility is also necessary. As knedge, circumstances, and other external influeacesr, it

is possible that parts of the original plan mayehtovbe modified accordingly. This is why partneit have

a comprehensible and ongoing view of the projebe anagement team, and its organisation, proves
framework to plan activities, to communicate withkes/body on a regular basis, and to implement
appropriate risk response strategies.
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Milestone: Delivery Date
|Milestone
ref. Expected result and achievements (Month) To be delivered
M8.4 |Annual review: decision on project continuatio 14 Report
M2.2 |Validation of MD software against data for hybratisn 15 Report and softwafe
dynamics
M3.4 |Decision on need for DNA sequencing 15 Report
M3.5 [Decision on on-chip PCR requirement 16 Report
M3.6 |[Sample preparation protocol — filtration apsi$ system 16 Report
M4.1 |First system-on-board for lab characterisatind validation 18 Hardware & report
M5.1 |Selection of substrate material for prototgeeices 18 Report
Contract
M8.5 |Manufacturer signed up as contractor 18 amendment
First system-on-board for laboratory characterization and Hardware & report
M4.1  |validation 18
Contract
M8.6 |Future Partner signed up as contractor 19 amendment
M5.3 |Draft System Architecture Description 20 Report
Validation of MD software against data for optimized ion Report
M2.2 |dynamics 24
M3.7 |Achievement of on-chip PCR 24 Report
Achievement of nanotechnological signal enhancement Report
method(s): Demonstration or report of functioning
M4.2  |nanotechnology-enhanced biosensor 24
M6.2 |Delivery of second version of Development Plan 24 Report
M5.4  |Prototyp of sample lysis system 25 Hardware & report
M5.5 |Prototyp of microfluidic DNA Preconcentration System 25 Hardware & report
M5.6  |Prototyp of PCR-on-Chip System 25 Hardware & report
Contract
M8.7 |Annual review: decision on project continuation 26 amendment
M4.3 |Design Parameters for Development Prototype 27 Report
M5.2 |Selection of substrate material for prototype devices 27 Report
Demonstration of beta release of multi-scale modelling Report
software suiteDemonstration of beta release of multi-scale
M2.3 |ptimize software suite 30
M5.1  |Robust microfluidics solutions 30 Report
M5.7 |Prototyp of Automated Filtration System 30 Hardware & report
M6.3 |Delivery of second version of Test Plan 30 Report
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8.2PLANNING AND TIMETABLE
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Project month 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
Gantt chart
2008 2009
Activities WPs Tasks 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9

T6.4

MANAGE

T8.1 D8.6 | D8.7, M8.6 D8.10(D8.11 D8.12
D8.8, D8.14 D8.13
D8.9, M8.7
M8.4
D8.15
T8.2 D8.18 D8.19 D8.20
T1.1
T1.2
w2 I
T21
T22 D2.2 D2.9, M2.2
D2.4,
D2.5
M2.1
T23 D2.6 M2.3
T24 D2.5 D2.7
D2.6 D2.8
.
T3.1
T3.2 M3.4 D3.5
T33 D3.3
T3.4 D3.4
T35 D3.2 D3.6,
M3.6
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a6 | | | Imes] | | Jes7| | | we7] | | | | | |
Gantt chart
2008 | 2009
Activities | WPs Tasks 4 5 6 7 8 9 10 11 12 1 2 3 4 5 6 7 8 9
wee I
T4.1 D4.6 D4.8
T4.2 D4.3 D4.9
T4.3 D4.4 D4.10 D4.1
4
T4.4 M4.2 D4.1
3
T45 D4.7 M4.3 D4.1
1
T4.6
T4.7 D4.5,
M4.1
T4.8 D4.1
2
wos
D5.20
T5.2 D5.2 | M5.5 M5.1
D5.3
T5.3 D5.4, D5.6 D5.7,|M5.4, D5.8,
D5.5 D5.9, | M5.6 M5.7
D5.10
T5.4 D5.11 D5.12 D5.13
M5.2
T5.5 D5.14, M5.3 D5.15 D5.16
T5.6 D5.17
T5.7 D5.18
D5.19
T5.8
v o
T6.1 D6.4 D6.5
T6.2 D6.5
T6.3
o
T7.1 D7.11 D7.13 D7.15
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TRAIN

T7.2

WP 7b

T7.3

D7.10

August'82008

D7.14

T7.4

D7.9

D7.12

D7.16
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8.3GRAPHICAL PRESENTATION OF WORK PACKAGES (18 MONTH PLAN )

Work package interaction:

WP1 provides linkages both with the other RTD wpdckages by defining limits on response time and
threshold concentration; and with the demonstratiotivities in WP6 by providing user specificaticios
prototype devices. WP2 will deliver simulation tedior optimising the design of sensors in WP4 and
microfluidic elements in WP3, 5 and 6. Data fronP¥may be useful in validating these simulatioristoo
(see Section 2). Whilst WP3 will provide the défon of oligonucleotides for immobilisation on sem
surfaces, and therefore will ultimately inform WPRHe core innovation activities in WP4 can proceadhe
basis of readily available “dummy” systems sucliEa®li, and are therefore not directly dependent on WP3.
On the other hand there is a strong interdepend&eteeen sensor development and miniaturisation
activities in WP4 and Engineering issues in WP% dbmonstrator Work Package, WP6, obviously reguire
decisions about pre-treatment from WP3, integrateasor and detection technology from WP4 and due
consideration of device design, engineering andufaturing in WP5. Whilst not shown explicitly ette is
constant interaction of all work packages with botAnagement and education training and dissemimatio

issues in WP7 and 8.

Interrelationship between work packages

WP 1 WP 2
Industrial Micro
Requirements Nanofluidics
WP 3 WP 4
Microbiology, | .| Sensor, Signal
Sample prep |~ i Detection
Developmen
A 4
WP 5
Engineering
A
WP 6
Demonstration

and Validation
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8.4WORK PACKAGE LIST /OVERVIEW

August82008

Work Package List (18 month period Month 13 -30)

Work- Lead
. Person- Start End .
paﬁléage Work package title con:}rgctor months | month month Deliverables
2 Micro and Nanofluidics 2 44 1 30 (36 D2.24- 2.7
3 | Microbiology and  samplg g 70 5 24 (24) | D3.2-D3.7
preparation
4 Sensor and signal detectidn 4 103 4 30(33)| D4.3-D4.15
development
5 Engineering 17 1425 10 30 (42 D5.2-D5.19
6 Ind_ustr_|al demonstration an 13 535 10 30 (48)| D6.4-D6.6
validation
7 Knowledge management 15 33,66 1 30 (48) D7.9®7.1
8 Project Co-ordination 1 10,85 1 30 (49) D8.6 -208
Total 469,51
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8.5DELIVERABLES LIST

August &' 2008

DELIVERABLES LIST (18 MONTH PERIOD MONTHS 13-30)

Estimated indicative
person months

Deliverable Lead Disseminat Delivery Date
no. Deliverable name WP No. | participant Nature| ion Level (month)
|D7.9 First scientific seminar 7 UNIBO 1 ©) PU Month 13
Ips.6 First annual meeting minutes 8| SEZ 0.5 R Co  |Month 13
Ip3.2 DNA preconcentration method 3 | 10NIX 10 R Co  |Month 14
|D3.3 Sample collection protocol 3  |WRI 11 R Co [Month 14
|D7.1O Exploitation Workshop 7 LAM 1 O Co Month 14
|D8.7 First annual report 8 SEZ 3 R o Month 14
|D8.8 Annual review meeting with external evaluators 8lLam 2 9] Co Month 14
Annual report on advancement of gender issues (& 0.1
|D8.9 manager, Month 14) 8 SEZ R U Month 14
11
ID3.4 Sample filtration and preconcentration 2 WIRIRIM R Co Month 15
Ip3.6 Cell lysis methods 3 |BME 22 R Co  |Month 16
Ip2.9 Description of MD modules for nanofluidic dess 2 | @®AN 23 0 Co  |Month 18
[D2.4 Description of MD modules for microfluidic dees 2 | ®AN 23 0 Co  |Month 18
Pre-calculations to support decisions on sensdgulesd salet CRAN &
ID2.5 down in T4.4-T4.6 2 BHR 5 R Co Month 18
LAM& 13
ID3.5 Final probe set 3 MMM R Co Month 18
|D4.3 First prototype of UV sensor 4 | NBO 15 P G  |Month 18
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|D4.4 First prototype of capacitive sensor NIBO 14 @  |[Month 18

| First prototypes of electronic®if interface with deliverabl 20

D4.5 D4.3 and D4.4 IDEA Go} Month 18

|D4.6 Report of the surface characteristics of fiypi® sensors UNIBO 6 Co Month 18

|D5.11 Manufacturing considerations for substratéenm selection LAM 3 Co Month 18

| Draft'S.‘yst'em Architecture Description and Enginegri

D5.14 Specifications MICRO 2 Co Month 18

|D5.4 Report on Macro-Micro-Fluidic-Interfaces PRO 3 Co Month 18

|D5.5 Design for Automated Filtration System MICRO 5 Co Month 18

|D7.11 Patent and technology watch update SEZ Co Month 18

|D7.12 Second scientific seminar UNIBO 1 Pu Month 18

|ID5.20 Final Version of the Design Methodology NRC 2 Co Month 18

MMM&

|ID3.7 PCR-protocol for Validation LAM 6 Co Month 20

Ips. 12 PSC Meeting SEZSEZ 0,50,5 Co Month 20

|ID5.6 Design of sample lysis system BME 7 Co Watl
Description of first prototype multi-scale, multiysics CRAN &

ID2.6 software BHR 12 Co Month 24
Post-calculation report to support decisions origtes CRAN &

ID2.7 amendments BHR 2 Co Month 24

|D5.1O Prototyp of PCR-on-Chip System LIONIX 4 o C |Month 24
1st revision of System Architecture Descriptiomnl an

|ID5.15 Engineering Specifications MICRO 1 Co Month 24
Deliver hardware abstraction layer and device dniwedules

ID5.17 for embedded systems HEM 6 Co Month 24

|D5.2 First Design of Microfluidic System PRO 2 Co Month 24

|D5.7 Prototyp of sample lysis system BME 2 Co| onih 24

|D5.9 Prototyp of microfluidic DNA PreconcentratiSystem LIONIX 2 Co Month 24

|D6.4 Second version Development Plan MICRO 3 CgMonth 24
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|D7.13 Patent and technology watch update SEZ 1 R Co Month 24
ID4.7 Literature review on chaotic advection BHR 3 R Co Month 25
|D8. 10 2nd annual meeting minutes SEZ 0,1 R Cao ntMa5
LAM&
ID8. 11 2nd annual report SEZ& BHR 1 R Co Month 26
|D8. 14 Annual report on advancement of gender gssue SEZ 0,2 R Co Month 26
Agendas, Papers and Minutes for monthly Projectritg
|D8.15 Committee meetings (Web-mounted Reports, monthly) BHR 1 R Co monthly
UNIBO &
|D4.10 Second prototype of capacitive sensor BME 3 P Co Month 27
Quantified design parameters for nanotechnologietdction BHR &
ID4.11 enhancement LIONIX 4 R Co Month 27
UNIBO&
|D4.12 Report on initial results with various midtodlic structures LIONIX 5 R Co Month 27
Report on surface modification protocols and the afs
ID4.8 sequences identified in T3.2 UNIBO 4 Co Month 2
|D5.12 Deliver final decision on chip materials VA 2 R Co Month 27
LAMBDA &
ID4.9 Prototype of UV sensor based on polymeric riate UNIBO 5 P Co Month 27.
|D7.14 Final TRM report BHR 15 R Co Month 29
Report on an agreed upon protocols and reagents for
|D4.13 nanotechnological signal enhancement UNIBO 6 R Co Month 30
Second prototypes of electronics for UV sensoraapicitive IDEA &
|D4.15 sensor BME 2 P Co Month 30
|D5.13 Report on manufacturing issues MICRO 6 R CgMonth 30
2nd revision of System Architecture Descriptiod an
ID5.16 Engineering Specifications MICRO 2 R Co Month 30
|D5.18 Deliver documented beta release user ineedaftware HEM 10 R Co Month 30
|D5.19 Concept for data processing and statistitalysis HEM 5 R Co Month 30
|D5.8 Prototyp of Automated Filtration System MIOR 6 P Co Month 30
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|D6.5 Second version Test Plan WRI 3 R Co Month 30
|D6.6 1st technical drawing of device prototype CRD 3 R Co Month 30
|D7.15 Patent and technology watch update SEZ Co Month 30

|D7.16 Report on conference participation and sifiemtrticles UniBo 0,2 R Co Month 30
|ID8.13 PSC Meeting SEZ 1 ) Co Month 30
|D8.13 PSC Meeting SEZ 1 O] Co Month 30

Deliver robust microfluidics solutions to all onipHluid-
ID5.3 handling operations PRO 5 R Co Month 30
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8.6 WORK PACKAGE DESCRIPTIONS

Work Package Number | WP2 Startdate | Month 1 | Duration | 36 Months
Title: Micro- and nanofluidics (Months 13 — 30) | Work package Leader: BHR

Participant Person Months: Role of partner:

BHR 13 T2.1 - T2.4: CFD approaches and simulationks, soapling

algorithms, industrial supervision of employee PkBEnsor
and subsystem simulation., software comparison
validation studies.

and

CRAN 31 T2.1 — T2.4: Development and testing of CFD kfid
approaches. CFD and MD simulations using highderg
methods, Coupling of physics across scales.

-

Total Person Months 44

Objectives (Months 13-30):

* Todevelop a quantitative understanding of theipblygsmical behaviour of micro- and nano-fluidiceyss

* Todevelop and validate prototype state-of-thekautilation tools

e To use these tools to simulate the relevant camtirand molecular level phenomena in the sens@thadareas
of the proposed LOC device.

e To support sensor and micro-fluidic design anaagéition efforts

Description of work to be undertaken (Months 13-30)

During the second stage of DINAMICS, WP2 plans Hfertimplementation of the methodology and cqde

modules already developed, with initial and cortigwalidation and exploitation of the prototypdta@re
tools being developed.

Simulations (coupled and uncoupled) will be undextato support the design and development w
performed within WP4, WP5 & WP6. The performané¢hese tools will be compared (where possible
commercial non-coupled tools.

Task 2.1 Diffusion and Mixing at micro- and nanosckes
Month 1 — Month 15

T2.1 has initially focused on a critical review wfechanisms, models and data describing the relg
diffusion and flow phenomena in nano- and micrdesadevices. Numerical and analytical simulati
procedures for these phenomena have also beemweskie

Task 2.2 Multi-scale modelling methodology
Month 1 - Month M18

T2.2 is primarily concerned with the developmenbaifimum methodologies, models, and numerical drges for the
simulation of relevant continuum and molecularestahaviour (convection, diffusion, hybridisatioml &inding). Both
Molecular Dynamics and CFD techniques are beingldesd. A number of techniques are being appiedfectively
couple these molecular and continuum level sinouisti

* A lagrangian “meta-model”

»  Selective grid refinement

Task 2.3 Development of Simulation Toolkit
Month 8 to Month 36

T2.3 is concerned with the development and tesiing suite of software tools based on the methaieto
and models selected and described in T2.2. Thisvél encompass extensive CFD and MD simulations

prk
to

vant

representative and relevant test cases. Initidation and testing will be on de-coupled or padbupled
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tools, with later simulations testing the fully gbed code. Where possible, results of simulatiwiisbe

validated against data emerging from the sensoeldpment activities in WP4. Additional activity Nvi
comprise development and refinement of computatiaigarithms for the efficient coupling of modelsrass
length- and timescales, i.e. implementation ofdinategies identified in T2.2.

Task 2.4 Design Support: simulation and optimisatin
Month 8 — Month 36

T2.4 focuses on the application of those tools pexl in T2.3 to perform simulations of potential p
prototype devices developed within DINAMICS. Iaitisimulations will be performed using the relevgnt
codes (CFD or MD) in stand-alone (un-coupled) madesupport design decisions in other work packages
These, and later coupled simulations, should nogéssarily be limited to only the sensor componeantisn
of the whole LOC device.

Efforts will be focused on the identification of rmepts and strategies to optimise the performamcke]a
efficiency of the relevant section of the devida.the sensor section this includes the reductioresponse
time, increasing the detection limits, and maximgsigain. This task will therefore overlap with 32
reflecting the necessity of iteration between meaeld simulations in these work packages.

The performance of the software tools developed lvélcompared (where possible) to “industry staditdg
stand-alone software packages.

=

Completed Deliverables:

D2.1 “A Comprehensive Review on the ComputatiorDdfusion at Micro- and Nano- Scales”, (Repo
T2.1, CRAN, Delivered M8)

—

D2.2 “Methodology for scale-coupling” (Report/Softve description, T2.2, CRAN & BHR, Delivered
Month 12)

D2.3 “Integration shell for multi-scale modellingReport/Software Description, T2.2, CRAN, Delivergd

Month12)

4

Deliverables Planned for Month 13 — Month 36

D2.4 Description of CFD models of microfluidic dees (Report/Software description, T2.2, CRAN,
Month 18)

D25 Pre-calculations to support decisions on sedssign and sale-down in T4.4-T4.6 (Report, T4.4,
CRAN & BHR, Month 18)

D2.6 Description of first prototype multi-scale, itiwphysics software (Report/Software descripti®g, 3,
CRAN & BHR, Month 24)

D2.7 Post-calculation report to support decisionsdesign amendments (Report, T2.4, CRAN & BHR,
Month 24)

D2.8 Report on application of multi-scale modellitoplkit to optimisation of microfluidics and semsg
design (Report, T2.4, CRAN & BHR, Month 36)
D2.9 Description of MD modules for nanofluidic dees (Report/Software description, T2.2, CRAN,
Month 18)

Expected results and corresponding milestones:

M2.1 Demonstration of integration shell (DelivembD2.3, Completed Month 12, Responsibilify:
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BHR/CRAN, “software description”)
Milestones Planned for Month 13 — Month 36

M2.2 Validation of MD software against data for higisation dynamics (Month 24, responsibiligRAN,
“Report/Software description”)

M2.3 Demonstration of beta release of multi-scaledetling software suite (Month 30, responsibility:

CRAN, Report/Software description)

M2.4 Demonstration of optimised fluid dynamics (Moi36, responsibility: BHR, Report)

Work Package Number | WP2 Startdate | Month 1 | Duration | 36 Months
Title: Micro- and nanofluidics (Months 13 — 30) | Work package Leader: BHR

Participant Person Months: Role of partner:

BHR 17 T2.1 - T2.4: CFD approaches and simulationts, soapling

algorithms, industrial supervision of employee PkBEnsor
and subsystem simulation., software comparison
validation studies.

and

CRAN 31 T2.1 — T2.4: Development and testing of CFD kfid
approaches. CFD and MD simulations using highderg
methods, Coupling of physics across scales.

-

Total Person Months 48

Objectives (Months 13-30):

* Todevelop a quantitative understanding of theipblygsmical behaviour of micro- and nano-fluidiceyss

* Todevelop and validate prototype state-of-thekautilation tools

e To use these tools to simulate the relevant camtirand molecular level phenomena in the sens@thadareas
of the proposed LOC device.

*  To support sensor and micro-fluidic design anaagétion efforts

Description of work to be undertaken (Months 13-30)

During the second stage of DINAMICS, WP2 plans Ifertimplementation of the methodology and cqde

modules already developed, with initial and contgwalidation and exploitation of the prototypdta@re
tools being developed.

Simulations (coupled and uncoupled) will be undextato support the design and development W
performed within WP4, WP5 & WP6. The performané¢hese tools will be compared (where possible
commercial non-coupled tools.

Task 2.1 Diffusion and Mixing at micro- and nanosckes
Month 1 — Month 15

T2.1 has initially focused on a critical review ofechanisms, models and data describing the reld
diffusion and flow phenomena in nano- and micrdesadevices. Numerical and analytical simulati
procedures for these phenomena have also beeweslie

Task 2.2 Multi-scale modelling methodology
Month 1 - Month M18

T2.2 is primarily concerned with the developmenpfmum methodologies, models, and numerical droes for the

prk
to

vant

simulation of relevant continuum and molecularestahaviour (convection, diffusion, hybridisatioml dinding). Both
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Molecular Dynamics and CFD technigues are beingloleed. A number of techniques are being appiedfectively
couple these molecular and continuum level sinonisti

» A lagrangian “meta-model”

»  Selective grid refinement

Task 2.3 Development of Simulation Toolkit
Month 8 to Month 36

T2.3 is concerned with the development and tesiing suite of software tools based on the methafieso
and models selected and described in T2.2. Thisvél encompass extensive CFD and MD simulations
representative and relevant test cases. Initigdatgon and testing will be on de-coupled or padbupled
tools, with later simulations testing the fully gbed code. Where possible, results of simulatiwiikbe

validated against data emerging from the sensoeldpment activities in WP4. Additional activity i
comprise development and refinement of computattiaigarithms for the efficient coupling of modelsrass
length- and timescales, i.e. implementation ofdinategies identified in T2.2.

Task 2.4 Design Support: simulation and optimisatin
Month 8 — Month 36

T2.4 focuses on the application of those tools gexl in T2.3 to perform simulations of potential p
prototype devices developed within DINAMICS. laltisimulations will be performed using the relevgnt
codes (CFD or MD) in stand-alone (un-coupled) madesupport design decisions in other work packages
These, and later coupled simulations, should noessarily be limited to only the sensor componentign
of the whole LOC device.

Efforts will be focused on the identification of rmepts and strategies to optimise the performamnce|a
efficiency of the relevant section of the devida.the sensor section this includes the reductioresponse
time, increasing the detection limits, and maxingsigain. This task will therefore overlap with 32
reflecting the necessity of iteration between medeld simulations in these work packages.

The performance of the software tools developed lvelcompared (where possible) to “industry staditig
stand-alone software packages.

=

Deliverables:

D2.2 Methodology for scale-coupling (Report/Softevdescription, T2.2, CRAN & BHR, Month 16)

D2.3 Description of MD modules for nanofluidic dees (Report/Software description, T2.2, CRAN,
Month 18)

D2.4 Description of CFD models of microfluidic degs (Report/Software description, T2.2, CRAN,
Month 18)

D25 Pre-calculations to support decisions on sedssign and sale-down in T4.4-T4.6 (Report, T4.4,
CRAN & BHR, Month 18)

D2.6 Description of first prototype multi-scale, tiwphysics software (Report/Software descripti®g, 3,
CRAN & BHR, Month 24)

D2.7 Post-calculation report to support decisionsdesign amendments (Report, T2.4, CRAN & BHR,
Month 24)

D2.8 Report on application of multi-scale modellitoplkit to optimisation of microfluidics and semsg
design (Report, T2.4, CRAN & BHR, Month 36)

Expected results and corresponding milestones:

M2.1 Demonstration of integration shell (Deliveredl D2.2, Month 18, responsibility: BHR/CRAN
“software description”)

M2.2 Validation of MD software against data for hidisation dynamics (Deliverable D2.3, Month 2,
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responsibility:CRAN, “Report/Software description”)

M2.3 Demonstration of beta release of multi-scatelatling software suite (Deliverables D2.6, Month 3
responsibility: CRAN, Report/Software description)

M2.4 Demonstration of optimised fluid dynamics (Wetables D2.8, Month 36, responsibility: BHHF

o

Report)
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Work Package Number | WP3 Startdate | Month5 | Duration | 20 Months
Title: Microbiology and sample preparation Work package Leader: MMM

Participant Person Months: Role of partner:

MMM 14 T3.2, T3.4-T3.6: Work package leader; Database

search, target gene (region) selection, probe dgsig
sample concentration (filtration models, strategiesl|
lysis methods, PCR

LAM 22 T3.2, T3.4-T3.6: Database search, target gene
(region) selection, probe design; DNA
preconcentration; PCR system development

WRI 10 T3.3, T3.4, T3.5: Sample collection methods and
handling protocols, sample preconcentration by
filtration; cell lysis

LIONIX 6 T3.4, T3.6 DNA preconcentration: interface with
microfluidics; PCR on chip development

BME 18 Task 3.5 Cell lysis

Total Person Months 77

Objectives (month 13-30):

* Todesign probes for the target analytes

» Todefine sample collection and pre-concentratiotopols
* Todefine cell lysis protocol for Nucleis Acid

* Todevelop on chip PCR

Description of work to be undertaken (month 13-30):
Task 3.2 Probe design

According to the results of “T3.1 Gene selectidm® sequences of the probes will be designed.

The strategy for designing probes is dependenthemype of organism and the gene used. The mostrieng
property of a good probe is high specificity anghhgensitivity. Computer algorithms will be usedrieet
these criteria. Experiments will narrow down thadidates and allow fine-tuning of the probe seqaefitie
same gene (region) for the probe design will bectet! for bacteria and eukaryotes, if possible.

Task 3.3 Sample collection

A sampling plan will be detailed. Water sampled b necessary to use for “T3.4 Sample precondamtia
and “T3.5 Cell lysis and DNA preconcentration melsio Verification, monitoring.

Task 3.4 Sample preconcentration

Since the infectious dose of some bacteria or @gus very small, a pre-concentration step is rsacgsit is
estimated that a factor of about 2a.d" will be required. Special consideration will beg to the selection
of filter type and pore size required to handlarge of target organisms of differing size. Therif@rence of
organic material has to be taken into account. iiectes considered will include ultra-filtration (fow fibre
and tangential flow), reverse osmosis and catiatezbfilter methods.

Pre-filtration step will be examined by WRI and MMNlorder to separate the bigger particles whick ma
cause difficulties in the real filtration step.
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Task 3.5 Cell lysis and DNA preconcentration methaosl

To make DNA or RNA fragments of the biological nmrégkaccessible for hybridisation, cells and virsise
must be lysed. Strategies for combined lysis dtration will be investigated by BME, MMM and WRTwo
approaches to integration with the microfluidic @ewvill be compared: 1)

outside the cartridge, hence reusable; 2) insidecé disposable. A pre-concentration step for DNA
investigated by LIONIX) will further improve the gtion limit.

Task 3.6 Amplification and on-chip PCR

Validation of probe specificity is best done by P@Rducts, since no live organisms are necessaty an
sample material can be made available in almdahited amounts. For this reason PCR methods habe t
developed no matter if PCR is absolutely necedsameaching the detection limit or not.

The most common method is PCR for DNA and RT-PGRRIWA targets. Both procedures need extensivd
optimisation in the case of multiplex applicatidmplification of Nucleic Acid (NA) will be used toheck
the sensitivity, specificity of the system. Realriéi PCR method will be used to test the effectivenéshe
step of filtration&lysis. For this test standard N¥dlation and amplification protocols will be ajgal. The on-
chip PCR possibilities will be examined by LIONIX.

Deliverables:

D3.2 DNA preconcentration method (Report, T3.5, NI®, Month 14)

D3.3 Sample collection protocol (Report, T3.3, WRbnth 14)

D3.4 Sample filtration and preconcentration (RepdRI, MMM, T3.4, Month 15)
D3.5 Final probe set (Report, T3.2, LAM, MMM, MoniR@)

D3.6 Cell lysis methods (Report, BME, T3.5, Mon#) 1

D3.7 PCR-protocol for Validation (Report, LAM, MMM;3.6, Month 20)

Expected results and corresponding milestones:

M3.4 Decision on need of DNA sequencing (MonthR&sponsibility: LAM, MMM)

M3.5 Decision on whether on-chip PCR is requirea/th 16, Responsibility: LAM, MMM)

M3.6 Sample preparation protocol — filtration apsi$ system (Month 16, Responsibility: MMM, WRI, B
M3.7 Achievement of on-chip PCR (Month 24, Resplitigy: LIONIX)
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Work Package Number | WP4 Start date | Month4 | Duration | 30 Months

Title: Sensor and Signal Detection Developmen .
(MONTH 13-30) Work package Leader: UNIBO

Participant Person Months: Role of partner:
UNIBO 50 Co-ordination of the whole development; Workkzaye
leader.

T4.1-4.4, T4.7: Development of detection technigues
evaluation of nanotechnological signal enhancement

IDEA 12 T4.6, T4.7: Development of the systems electoap
to prototyping level

LAM 21 T4.1-4.4, T4.6: Development and testing of senso
(Starting from the third year of the project, irache of
industrialisation of sensors.)

BME 9 T4.1, T4.6-4.7: Implementation of patterned thin
metallic film for substrates preparation; probe
immobilisation with copolymerisation technique. &ha
development of the systems electronics with IDEA

BHR 4 T4.5 Critical review of literature, both from thretical
and practical standpoints. Specification of design
parameters.

LIONIX 7 T4.5, T4.8 Consultant on manufacturing constsaomt

the design parameters Manufacturing chips for
validation of the hydrodynamic focussing (including
fluidics setup)

Total Person Months

Objectives:

Develop integrated capacitive detection technique

Develop integrated UV-detection technique

Investigate the potential of chaotic advection tmuce diffusional length and time scales in
microchannel. Specify design parameters likely ritiate chaotic advection, within the framework a
constraints of a system-wide design process. Gurifiiat the specified design parameters do leadhaotic
advection within the final prototype design, uséither a physical or numerical model.

To validate SNR improvement by use of hydrodynafogussing strategies. Validation will be done
means of optical measurements on microfluidic stines.

Enhance signal amplification system using nanotelciyy

Identify the optimal probe immobilisation chemistry

Description of work to be undertaken:

T 4.1 Surface Science (UNIBO, BME, LAM)This work package is concerned with the charaszagan of
surfaces prior to and after functionalisation wjiftobes. This will involve fundamental research est
surfaces, and applied research on the surfacesonbfabricated devices. Test surfaces can be cladigmig
derivatised for oligonucleotide attachment at UNIEEynthetic functionalised oligonucleotide probeb lae

obtained from commercial suppliers and anchoredhentest surfaces. Whilst the specific sequencdset
employed in prototype devices (WP6) are being ifledtin T3.2, it will be possible to work with “aamy”

sequences. This activity should interact with sensevelopment in T4.2 and 4.3, with sens
nanotechnological enhancement strategies in T4db 46 and also with activities associated with 1

<

or
he

production of prototype demonstrators in WP6.
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T 4.2 UV Sensor development (UNIBO, LAM)Whilst initial development work will concentrate goartz

or glass, a core issue is the difficulty in derisiaig the surface of transparent polymeric matetigat may be
compatible with the UV technique and offer potdnfiem low cost large-scale production. The derisation

technique will be made available to the consortibrough a partner (LAM).

T 4.3 Capacitive Sensor Development (UNIBO, LAM, BNE) UNIBO will be able to prepare macro-size
clean and flat metal surfaces for testing of eleakrdetection techniques, through its high-vacumetal
evaporation system. BME will develop micro-sizedotlodes on glass substrates. These can be siupdly |
wired to external measurement instruments throbgluse of custom-built macro-flow-cells.

T 4.4 Nanotechnological Signal Enhancement (UNIBQ,AM) Possible strategies towards the amplificat
of the signal due to recognition between nucleidsawill be attempted, with the goal of applyingatvards
the integrated surface-bound detection of a lowlmemof nucleic acids. The performance of thesdesjras
will be tested.

T4.5 Nanotechnological Detection Enhancement (BHR,IONIX) The specialist literature on chaot
advection will be reviewed, to investigate the ficadity of initiating it within the DINAMICS biosesor and
to estimate the increase in diffusion coefficidmattmay be achieved. Literature covering both titécal
aspects and practical implementations will be ideth

The combination of geometrical features or timeyway inlet velocities likely to lead to chaotic asbtion will
be specified. This will be undertaken within thenfrework of the design process for the system dsodevand
for the loc device as a component. Hence theyheilspecified with regard to manufacturing feagyp#ind to
other design requirements for the system and coamion

T 4.6 Detection Scale-Down and Integration (IDEA, BM, BME, MMM) Electronic and UV
measurements of DNA hybridisation on the surfacé ke performed with and without techniques f
nanotechnological signal enhancement (T4.4). Ta$hces of progressively smaller size will be ergplbin

order to study the behaviour of the system whapproaches the millimetre/micrometre scale.

T 4.7 Signal Processing (IDEA, UNIBO, BME)Signal processing will be realised as embeddetgsygson a
separate board. A data acquisition technique wéllifmplemented exploiting a differential measurem
between the signal of sensor under test and thetdaimmy sensor to reduce Signal-to-Noise Ratid)Shd
enhance system sensibility. As IDEA is a small canyp the considerable effort will be shared with BM

T 4.8 Validation of hydrodynamic strategies (LIONIX, UNIBO) Fabrication of microfluidic structures wit
which the simulation results on hydrodynamic foaugsan be verified. This includes the interfacéaaen

d

on

L

the microfluidic chips and the optical setup at ddpla as well as the fluidic handling system. In W|P2

numerical tools will be developed and numericaluations and parameter calculations will be perfxino
support and aid the designs of the microfluidicrefeds and the focussing device. WP2 will also be &b
discuss the experimental results obtained by UNEB@ refine the numerical models, if necessary. UNI
will perform optical observations on the suitalilitf the implemented microfluidic structures.

Deliverables:

D4.3 First prototype of UV sensor (Hardware, T4.2, USIBVonth 18)
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D4.4 First prototype of capacitive sensor (Hardware3TWNIBO, Month 18)

D4.5 First prototypes of electronics for interface wdlliverables D4.3 and D4.4 (Hardware, T4.7, IDEA,
Month 18)

D4.6 Report of the surface characteristics of protosgasors (Internal report, T4.1, UNIBO, Month 18)
D4.7 Literature review on chaotic advection (Report,5T8HR, Month 25)

D4.8 Report on surface modification protocols and tbe of sequences identified in T3.2 (Report, T4.1,
UNIBO, Month 27)

D4.9 Prototype of UV sensor based on polymeric matéHardware, T4.2, LAMBDA and UNIBO, Month
27).

D4.10Second prototype of capacitive sensor (HardwalkiB® and BME, Month 27)

D4.11Quantified design parameters for nanotechnologietdction enhancement (Report, T4.5, BHR and
LIONIX, Month 27)

D4.12Report on initial results with various microfluedstructures (Report, T4.8 UNIBO, LIONIX, Month 27
D4.13Report on an agreed upon protocols and reagentafmtechnological signal enhancement (Report,
T4.4, UNIBO, Month 30)

D4.15Second prototypes of electronics for UV sensor@aphcitive sensor (Hardware, T4.7, IDEA and BN
Month 30)

D4.16Report on capacitive and UV measurement on DNAIdigation on surface of micro-sized dimensio
and with and without nanotechnological enhancertiReport, T4.6, UNIBO, Month 33).

4

~—

E,

Expected results and corresponding milestones:

M4.1 First system-on-board for laboratory charactergasind validation (Month18, responsibility: IDEA,
UNIBO)

M4.2 Achievement of nanotechnological signal enhancémmethod(s) Demonstration or report of
functioning nanotechnology-enhanced biosensor (Madtresponsibility: UNIBO).

M4.3 Design Parameters for Development Prototype (Delhles D4.7, D4.11, Month 27, responsibility:
BHR)

M4.4 Identification of the most suitable channel-seraohitecture to increase detection efficiency byanse
of hydraulic channel design (Month 33, respongibililIONIX, UNIBO)
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Work Package Number | WP5 Start date | Month 10 | Duration | 45 Months

Title: Engineering (months 13-30) Work package Leader Micro

Participant Person Months: Role of partner:

MICROTRONICS 34 Manufacturer, System integration, Coordination ystesn
architecture , T5.1

PROVENION 18 T5.2: Microfluidics operations: integration it
engineered device
T5.3: Automation of Microfluidics

BME 12 T5.1, T5.6:

HEM 42 T5.6: Software engineering: embedded systems
T5.7: User interfacing, software validation and s

LAM 25 T5.2, T5.4: Industrialisation of microfluidicedces,
manufacturing of DNA microarrays in MF systems

LioNIX 6 T5.2: Microfluidics operations: integration Wit
engineered device

BHR 3 T5.2: Microfluidics simulations

CRAN 2,5 T5.2: Microfluidics simulations

FP 10 T5.4 Manufacturing, T5.8 Integration

Total Person Months 155,5

Objectives (months 13-30):

« Demonstrate reliable operation of filter-handling, sample collection, transfer and disposal
operations

e Deliver robust microfluidics solutions to all on-chip fluid-handling operations

< Deliver final decision on chip materials

* Integrate DNA microarrays with functionalised surfaces into microchannels

« Deliver hardware abstraction layer and device driver modules for embedded systems

e Use results of experimental work packages, simadatind prior experience to identify candidgte
design solutions

e Define System Architecture

Description of work to be undertaken (months 13-30)

This work package draws on the various multidiscgly research activities in microfluidics (WP2)ypbe
and sensor development (WP3 and 4), to addressigessues of device design and integration. Twilk
inform the design of specific prototype deviceshe demonstration activities of WP6.

T5.1 Design Methodology and toolkit
(MICRO)

Deliver a coherent concurrent engineering methagofor the design and manufacture of robust biozengs
devices, produced in significant volumes to perfamoe criteria identified in T1.2.

The design methodology will defintasks and responsibilitieglentify interface issuesommunication
means, time scale etc.).

T5.2Microfluidics operations
(BHR, CRAN, LIONIX, PRO, LAM)

A combination of experimental work and simulatiofll we employed to evaluate alternative strategied
optimise solutions. [BHR, CRAN, Lionix, LAM]
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Select microfluidic solutions for mixing, heatinfilid transfer, metering and flow control tasks hiiit the
constraints of an integrated device that is capableing manufactured. [PRO, Lionix]

Evaluate alternative Dosing approaches: input fasnoutside storage container vs on-chip-storage.
Evaluation of alternative Valve-on-the-Chip-soluiso

Develop a concept for a spatially integrated, mblnnel dosing system for minute volumnes and &rao
mechanism. [PRO, LAM]

T5.3 Automation
(MICRO, BME, PRO,LIONIX)

A reduction of sample volume from around 10 — 1@€es to a volume amenable to processing
microfluidics devices (typically less than 500 meds several stages of preconcentration, suchtras
filtration. In an automatic remote-monitoring desjiche final volume has to be reliably transfertedhe

microfluidics devices, whilst the filters have te@ lmutomatically regenerated or replaced at ap@@E]ri

intervals.

Develop reliable approaches to the transfer of $@emp microfluidics devices, Evaluate various apghes
for Macro-Micro-Fluidic-Interface [(PRO])

Automation of filtration to optimize it for machinategration (based on module-prototypes suppligdabk
partners) [(MICRO, BME, WRI]..)

A redesign of the sample treatment (lysis, pre-eatration) to optimize it for machine integratidraged orj
module-prototypes supplied by task partners) ([BMENIX, MICRO].).
Design and Manufacture On-Chip-PCR-System (LION?RO)

T5.4 Manufacturing Issues
(LAM, MICRO, PRO)

Initiate research to evaluate candidate substratemal(s) for final material selection, with redao surfacq
activation methods; heterogeneous material integrafwiring, optical detectors); fabrication metlso
dimensional control of channel formation, bondijointing between disposable and reusable elempus,
MICRO, PRQ]

Identify engineering issues arising from alternatiabrication routes. Avoid any conflicting requirents thaf
might affect assembly and manufacturing. Variowxess steps might be to harsh for some matei@dstain
dimensional requirtements might need special egeipirfor assemebly.

[MICRO, PRO]

T5.5 System Architecure
(MICRO)

Establishing a concept for and design of the ol/eyatem architecture, identification and clearirdébn of
units and interfaces required to manufacture aopype; coordination of all involved project partser

T5.6 Embedded systems
(HEm, BME, MICRO, PRO)

The embedded operating system and the microcogtrplogramming standards will be decided. All
embedded software will be developed on this opayatystem.

In order to have flexible software, a hardware rauasion layer is introduced in the architecture tio¢
embedded software. In this way, the software caredrot only the first LoC prototype developed witlthe

in
u

==

he

project, but also new versions of the hardware @thdr devices to be developed in the future (inolgdhe
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continuous monitoring device). In order to integratith a new hardware device, only a device drilgary
will be developed for each device and installethtosystem. The specifications of the device drikearies
will be defined in the package and its result wilide Task 5.7. According to these specificatiatesjice
driver library or libraries for the LoC modules iile written within this task.

T5.7 User interfacing, software validation and sarpp
(HEM, BME)

The embedded software of the proposed devicedwilnplemented in this task. It will communicatehtihe
integrated LoC chips using the device drivers im@ated in Task 5.6. The detailed user requiremgitithe
determined using the results of Task 1.2, but bdigisoftware will have the following features:

« User management policy: functionality for differerser authorisations.
* When a detection event occurs, a set of actionpenfermed (sending e-mail or SMS messages,
service call, transmitting data)
« Data monitoring and statistical analysis featuesdlp avoid false decisions. This is about sto
data coming from the devices and converting it information.
« Ease of integration with remote systems using stahohethods, protocols and formats.
* The device should be remote controllable.
A user’s guide of the system and a context-semshi®dp will be prepared. After the release of shftware
for each new prototype, verification and validatonthe system will be performed. New requiremenils
appear during the development of new prototypesdemlonstration phases. Validation is different fribh@
verification actions performed at the end of eaabkt verification ensures that the specified safy
requirements are met; validation determines fitMfesspurpose. IHv and BME will identify criteria for
validation of all required work products. BME wgerform required validation activities.

T5.8 Integration
(MICRO, MANUFACTURER, FP)

This task is implements the design of T5.5. dbalraws heavily on the research activities onesdaivn in
T4.6 and the other engineering tasks in WP5. ltdglelop the modular concept with reusable anpadiable)
parts, integrate the automation strategies, andag®rthe reconciliation of design, manufacturing
assembly issues. On the mechanical side, pantiatiention will be paid to module interconnectglagg
elimination and fluidics control. On the operatibsigle, overcoming challenges of filling, reagetarage and
reconstitution will be priorities. Control algoritis and hardware/software interfacing will be spedihere in
close collaboration with T5.6.

- integration of units supplied by project partners

- run technical integration tests to verify progfenction of integrated electronics, mechanics aofthware
from the mechatronics point of view only;

- tests from the application’s point of view (ebjplogical, usability,...) are not subject to theeigtation testy
[MICRO]

T5.9 Cost engineering
(MICRO, PRO,LAM)

Since one of the primary aims of the project isdléwelop technology for low-cost high-volume biogseng

devices, this important task is central both toghgineering design methodology and to the exjioitgplan.
Candidate designs and assembly methods will besid to close scrutiny for their current and fastcost
implications with reference to projected trendsdlevant technologies, security of supply of catimaterials
and items, and potential for unit cost reductiohigher volumes of production.

web

ing

and
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Deliverables:

D5.2 First Design of Microfluidic System (Repor§.2, PRO, Month 24)
D5.3 Deliver robust microfluidics solutions to ah-chip fluid-handling operations (Report, T5.2, ®R
Month 30)

D5.4 Report on Macro-Micro-Fluidic-Interfaces (Repd 5.3, PRO. Month 18)

D5.5 Design for Automated Filtration System (Rep@unstruction Plan, T5.3, MICRO, Month 18)
D5.6 Design of sample lysis system (Report, TSMEBMonth 21)

D5.7 Prototyp of sample lysis system (Report, TBRE, Month 24)

D5.8 Prototyp of Automated Filtration System (Ptgpo T5.3, MICRO, Month 30)

D5.9 Prototyp of microfluidic DNA PreconcentratiBgstem (Prototyp, T5.3, LIONIX, Month 24)
D5.10 Prototyp of PCR-on-Chip System (Prototyp 3TRIONIX, Month 24)

D5.11 Manufacturing considerations for substratéenm selection (Report, T5.4, LAM, Month 18)
D5.12 Deliver final decision on chip materials (0Rg, T5.4, LAM, Month 2¥
D5.13 Report on manufacturing issues ( Report, , TGICRO, Month 30

D5.14 Draft System Architecture Description and iBagring Specifications(Report, T5.5, MICRO, Moijth

18)
D5.15 1st revision of System Architecture Desdoiptand Engineering Specifications (Report, T5.5CRIO,
Month 24)

D5.16 2nd revision of System Architecture Desaviptand Engineering Specifications (Report, T$.5,

MICRO, Month 30)

D5.17 Deliver hardware abstraction layer and devdideer modules for embedded systems (Report, 71
HEM, Month 24)

D5.18 Deliver documented beta release user inedattware (Report, T5.7, HEM, Month 30)
D5.19 Concept for data processing and statistitalyais (Report, T5.7, HEM, Month 30)

D5.20 Final Version of the Design Methodology (Repd5.1, MICRO, Month 18)

Expected results and corresponding milestones:

M5.1 Robust microfluidics solutions (Month 30, PRO)

M5.2 Selection of substrate material for prototgeeices (Month 27, LAM)

M5.3 Draft System Architecture Description (Monith, 2ICRO)

M5.4 Prototyp of sample lysis system (BME, Month) 25

M5.5 Prototyp of microfluidic DNA Preconcentrati@ystem (LIONIX, Month 25)
M5.6 Prototyp of PCR-on-Chip System (LIONIX, Mori2B)

M5.7 Prototyp of Automated Filtration System (MICR@onth 30)
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Work Package Number | WP6 Start date | Month10 | Duration | 39 Months

Title: Industrial requirements Work package Leader: WRI

Participant Person Months: Role of partner:

WRI 13 T6.1, T6.4,: Work package leader, Development asd]t
plan, laboratory and field verification

BHR 2 T6.1: Development plan: input on microfluidigs
optimisation

LAM 5,5 T6.1: Development plan: input on DNA
preconcentration issues and lab protocols.

HEM 10 T6.1: Development plan: input on softwargd3ues

MICRO 4 T6.1, T6.2, T6.3, T6.4 Basic support fortpars when
creating the development plan; establish 1pc of
prototype (on-site) support for WRI, analyse/reviaw
test results

BME 8,5 T6.1: Development plan: input on manufaocr QA
issues and input on biosensors

MMM 4,5 T6.1, T6.4, Development plan: input on centration
sample, DNA preconcentration issues and Jab
protocols.

Total Person Months 455

Objectives: (month 13-30)

« revise first version development plan in the ligfirogress against technical objectives
e account for any changes to device specificatiotd@arelevant regulations

Description of work to be undertaken:

T6.1 Development and test plan

This work package is focused to revise first varad Development plan in the light of the projecbgress
particularly with respect to technical objectivasWwP 3 - 5. Meetings of these WP leaders will bgaoized
when necessary either in person or on-line thrantgrwise. Revision of the first version of Devetognt
plan will be transformed to second version of Teah for prototype.

T6.2 Prototype Development

This work package will begin in Month 22. The ptgfme construction will be based on tools and expe

t

collatedin WP 5 and the Development Plan, as welha System Archtecture Description and Engingdrin

Specifications (D5.14-16). These documents wilkddhe different specifications of the automated dhe
mobile device.

The first prototype will focus on the continuous mitoring device. As soon as sufficient progressnede
resources can be directed to the trans(portable¢ele

T6.3 Lab Verification

This work package begin in Month 24 and during sdagoeeriod (13 - 30 month) will be verified or \ddied
those processes and methods which will be prepapectotype (e.g. efficiency of filtration)

T6.4 Field Testing and Demonstration

This work package begin in Month 31 and during sdgoeriod (13 - 30 month) other work within thisnk
package is prepared
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Deliverables:

D6.4 Second version Development Plan (Report, T6.1, MOCRonth 24)
D6.5 Second version Test Plan (Report, T6.1, WRI, t@0)
D6.6 1st technical drawing of device prototype (Repté,2, MICRO, Month 30)

Expected results and corresponding milestones:

M6.2 Delivery of second version of Development Pkeliverables D6.4, Month 24, responsibility:
MICRO)
M6.3 Delivery of second version of Test Plan (BRetables D6.5, Month 30, responsibility: WRI )
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Work Package Number | WP7 Startdate | Month 1 | Duration | 48 Months

Title: Knowledge Management (months 13-30) | Work package Leader: SEZ

Participant Person Months: Role of partner:

SEZ 13,2 T7.1 Intellectual Property Management; T7.2 Exglioib
Management; T7.3 Internal Training and Technolggy
Transfer ; T7.4 Dissemination ;

LAM 2,5 T7.2+T7.3;

BHR 4,86 T7.2

UNIBO 2,7 T7.2+T7.3+T7.4

BME 2,7 T72+T7.3+T7.4

CRAN 2,7 T72+T7.3+T7.4

OTHER PARTNERS 4,2 (total) T7.3: Delivery of and attendance d&eiinal training
events

Total Person Months 32,86

Objectives:

To show each partner and especially the SMEs, hewwill benefit from the innovative results of

the DINAMICS project and how they can integratestheesults in their future commercial productq.

To ensure the consortium’s foreground IP is managedprotected
To avoid patent infringement

To assure a successful technology and knowledgsfaabetween the academic partners and the
SMEs

To disseminate the scientific knowledge and theultesachieved with the new technologig

developed outside the core consortium in ordechiege a broad pan-European impact

Description of work to be undertaken:
Task 7.1 Intellectual property management

Task 7.2 Exploitation

Task 7.3 Internal training and technology transfer

It is foreseen to organise 3 exchange of persorthld second project period and 2 in the thirdgoeto
reinforce the knowledge of SMEs inside the coresoatium and the exchange of scientific know-how
between the academic partners. The explanatiatifdevision into two years and for the delayus tb the
fact that during the first year of the project speations had to be defined. These specificati@ssilted in
modules which have to be combined in the secondtdrdlyear where it makes sense now to do thedk st
exchanges. The following staff exchanges durings#mnd project period are foreseen:

Conduct a report about the patent and technologghngpdate every six months.

Produce a technology roadmap.

An exploitation strategy as well as an exploitajiten have been defined during the exploitation
seminar in June 2008 for the consortium, which ballthe basis for the development of the final
exploitation plan.The exploitation plan will givied steps for the exploitation of the results inufat
commercial products, including the following aspgect

»= Analysis and benchmarking of technological and cenumal advantages of the DINAMICS
results

Identification of threats and competitors, incluglstandards, ethical and regulatory constraintg
Market segmentation, research and analysis
Marketing strategy and financial forecast
Marketing action plan and marketing activities

for SMEs
It is intended to update the tables of this expt@n plan (see revised deliverable D7.3+D7.7) ion
annually basis. The exploitation plan will diffetixte in the application of components as well fag
mobile man operated and stationary continuous-raong devices.

Recommendations for future R&D development, withtipalar emphasis on take-up measufes
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= CRAN -> LAM (M16)
=  BME -> UniBo (M19)
= UniBo -> LAM (M20)

Task 7.4 Dissemination
As described on p. 72, the main dissemination iietsvare foreseen in year 3 and 4, when concreijeg
results can be presented outside the consoritura. peintners will participate to several conferenaed

produce articles and newsletters. Information adINAMICS will be disseminated through Europegn

Networks and Technology Platforms covering nanateldgy, environment and technology transfeg.(

NanoForum, Water Supply and Sanitation Technologfdtm (WSSTP), Innovation Relay Centres ahd

CORDIS). New scientific knowledge will be also dissnated to students, lab technicians and yo
professionals through two seminars organised byhtee universities participating in the projectthdugh
UNIBO has overall responsibility for the organisatiof these workshops, they will be hosted at diffie
locations by the universities in the project. Thidl allow for maximum impact. Although the projeutill

have its own web site for publication of materl2AINAMICS will also make use of the well-establish¢d

NanoForum site to ensure maximum impact for italtesSEZ will be responsible for these liaisons.

ing

Deliverables:

D7.10 Exploitation Workshop (Workshop, T7.2, LAM,1¥)

D7.9 First scientific seminar (T7.4NWBo, Month 18)

D7.11 Patent and technology watch update (Rep@ri,, BEZ, Month 18)

D7.12 Second scientific seminar (T7.41B0o, Month 24)

D7.14 Final TRM report (Report, T7.2, BHR, Month) 29

D7.13 Patent and technology watch update (Rep@rl,, SEZ, Month 29)

D7.15 Patent and technology watch update (Rep@tl,, SEZ, Month 30)

D7.16 Report on conference participation and sifiemtrticles (Report, T7.4, UniBo, Month 30)

Expected results and corresponding milestones:
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Work Package Number | WP8 Startdate | Month1 | Duration | 48 Months
Title: Project Management (months 13-30) Work package Leader: LAM

Participant Person Months: Role of partner:

LAM 4,75 T8.2 Project co-ordination and technical management
BHR 2 T8.2 Project co-ordination and technical rgenaent
SEZ 41 T8.1 Administration and finance co-ordioati
Total Person Months 10,85

Objectives:

. To co-ordinate and manage the project’s resouicelsiding holding four PMB/PSC meetings

. To establish and update coherent programme of ieadracctivities and manage contingencies
. To monitor the progress of the project, and to@ahits deliverables and milestones on time

. To establish effective communications media inaigdhe project web site

Description of work to be undertaken:

Task 8.1 Co-ordination and administrative managemein

Interaction (minutes of meetings and summary of iereachanges) with the advisory board will |
documented in a dedicated area on the DINAMICSditeer. To reduce the burden on the advisory bq
members remote review will be used as the main fofnmteraction. Yet at least one meeting per yisaf
planned to facilitate personal contact.

The tasks of the Advisory board are decribed instetion7.2 Roles(Project Decision Bodies) and in tie

individual tables of the section “Operational Olpes” in Chapter 2.

Attempts will be made to include four nerw memlterthe AB in oder to increase
- the geographic scope of the advisory board akasel

- the diversity of the background of the AB memb@g. decision makers, regulative bodies, starztagd]
committees and end-users, like water works andithgrwater companies).

T8.1.3: Maintance and update of the DINAMICS webpage.

This web site will be used as the main means ofroonication between partners, for promoting thegato
externally, and to advertise project meetings, whdps, and training events.

Relevant project news which inform partners ofdkerall progress will be published quarterly onititernal
project website.

e
ard

T8.1.4: Till Month 20, a PSC meeting will be held to rewvi@rogress. Till month 30 a PSC meeting will pe

planned. The results will be published on the mtteweb site, including any decisions made. Abjpct
members’ opinions will be sought on these decisions

T8.1.5:

A review meeting with external evaluators will bganised by the Commission to assess both the magxA
| and the annual report at the end of year 1 aad €\ report on the the advancement of gender issues will

be part of the activity report.

At Month 24, the co-ordinator LAM will organise adiect the second annual review. Attendance is
mandatory all members. This meeting will look &iaabects of the project it will make recommendatitor
the workplan for the period from Months 19 25 t@l88A detailed year-end report will also be prodijeeith
an in-depth nonconfidential summary to ensuretti@project’s results can be disseminated as wigkely
possible. Annex | to the contract will be updatedthe period from Month 25 to Month 42.

Task 8.2 Technical management

T8.2.1: The Work Package leaders will carry out the teciimeanagement against the targets set out in this

Annex. Simple standards for the management of @&elwill be used. Co-ordination of the work packages
will be carried out both by monthly web-based (inise) meetings of the Project Steering Committébere
appropriate, there will be intermittent WP and intéP meetings to help achieve successful integratiad
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progress in and between work packages. The tedhlmtigardinator will provide minutes of the web-bds
meeting.

T8.2.2: The monthly meetings also will judge progress agfaiechnical milestones, deliverables and tardets
Achievement of target or any remedial action wdlformally recorded and monitored.

T8.2.3 Interaction with other Framework projectd e attempted. D7.2 and D7.5 provided a list mfjgcts
(section 3.3) of interest for DINAMICS. It is plamth to contact the five most relevant projects
DINAMICS, which are:

SMART-BIOMEMS, Micro’DNA, microBUILDER, INFLUS, NEUROTAS.

The coordinators of the these projects will be aoted to evaluate if there is any overlapping nefedq
interest or synergies with DINAMICS. The possikildf joint dissimenation activities will be discess and
accordingly implemented.

or

Deliverables:

D8.6 First annual meeting minutes (Minutes, T8.85Z, Month 13)

D8.7 First annual report (Report, T8.1.5, LAM/SEBAB, Month 14)

D8.8 Annual review meeting with external evaluaidigeting, T8.1.5, LAM, Month 14)
D8.9 Annual report on advancement of gender isgReport, T8.1.5, SEZ, Month 14)
D8.10 10 2 annual meeting minutes (Minutes, T8.1.5, SEZ, Md8)

D8.11 11 " annual report (Report, T8.1.5, LAM/SEZ/BHR, Mor26)

D8.12 PSC Meeting (Minutes, T8.1.4, SEZ, Month 20)

D8.13 PSC Meeting (Invitation, T8.1.4, SEZ, Mon®)) 3

D8.14 Annual report on advancement of gender is@Regort, T8.1.5, SEZ, Month 26)
D8.15 Agendas, Papers and Minutes for monthly Etroftteering Committee meetings (Web-mounjed
Reports, BHR, monthly)

Expected results and corresponding milestones:

M8.4 Annual Review: decision on project continuat{®esponsibility: LAM, Month 14)
M8.5 Manufacturer signed up as contractor (Respditgi LAM, Month 18)

M8.6 Future Partner signed up as contractor (Resbpitity: LAM, Month 19)

M8.7 Annual review: decision on project continuati@esponsibility: LAM, Month 26)

Page 108 of 151



IP 026804-2 INAMICS August'82008

9. PROJECT RESOURCES AND BUDGET OVERVIEW

The following pages detail the project’s resouroe distribution for both the eighteen-month perfazm
Month 13 to Month 30, and the full duration of gh@ject. It also includes a breakdown of major ¢teshs:
both consumables and capital purchases neededlantfied by the partners. Details about the paoicts
and their involvement are summarised. This sedlsa gives detailed information about the projektisory
board.
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9.1EFFORTS FOR THE FULL DURATION OF THE PROJECT
IP Effort Form — Indicative efforts for full durati on of project

Project: 026804 — DIAMICS

P Activi RTD/Innovation Demonstration - L s TOTAL per
EIALVES activities activities U e e PARTICIPANT
activities
LAM 127 0 2 11 140
BHR 45 0 0 5 50
IDEA 37 0 0 0 37
HEM 75 0 2 0 77
MMM 28 0 2 0 30
WRI 52 14 2 0 68
UNIBO 97 0 2 0 99
BME 91 0 2 0 93
CRAN 78 0 2 0 80
SEZ 30 0 3 11 44
LIONIX 11 0 2 0 13
Micro 68 0 0 0 68
Pro 30 0 0 0 30
[ TOTAL per ACTIVITY Type | 769 14 | 19 27 | |
| Overall TOTAL efforts | | | | | 829 |
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9.2EFFORTS FOR 18 MONTHS PERIOD MONTH 13—MONTH 30(IP EFFORTS FORM 2)

August &' 2008

IP Effort Form — Indicative efforts for 18 months period covering detailed implementation plan (proje¢ Month 13 to 30)

Lam | BHR | Idea | Hem [ MMM JP WRI [UniBo | BME | Cran | SEZ |LioniX | Micro | Pro | TOTAL (ALL
PARTNERS)

RTD/ Innovation Activities
WP1 0
WP2 @ 13 0 0 0 0 0 0 0 31 0 0 0 0 44
WP3 22 0 0 0 14 0 10 0 18 0 0 6 0 0 70
\WP4 21 4 12 0 0 0 0 50 9 0 0 7 0 0 103
\WP5 25 3 0 42 0 0 0 0 12 2,5 0 6 34 18 142 5
\WP6 55% 2 0 10 4,5 0 13 0 8,5 0 0 0 4 6 53,9
\WP7 1% 4,84 0 0 0 0 0 1,7 1,7 1,7 12 0 1 0 24 A¢
Total RTD/ Innovation 74 26,86 12 52 18,5 0 23 51,1 49,4 35,2 12 19 39 24 437,46
activities
Demonstration activities
\WP6 @ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
\WP7 @ 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Total demo activities 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Training activities
\WP7 ] 0 0 1 1 0 1 1 1 1 1,2 1 0 0 9,2
Total training activities 1 0 0 1 1 0 1 1 1 1 1,2 1 0 0 9,2
Management activities
\WP8 4,7% 2 0 0 0 0 0 0 0 0 4,1 0 0 0 10,85
Total management activitigs 4,75 2 0 0 0 0 0 0 0 0 4,1 0 0 0 10,85
TOTAL (ALL 80,73 28,84 12 53 19,5 0 24 52,1 50,4 36,4 17,3 20 39 24 457,51
ACTIVITIES)
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9.30OVERALL BUDGET FOR THE FULL DURATION OF THE PROJECT

August &' 2008

Estimated eligible costs Costs and EC contribution per type of activitied?
Cost and requested EC
Participant |Organisation| model contribution Total Total
n° short name*| used (5)=(1)+(2)+(3)+(4| Receipts?
RTD* or . _
(whole duration of the Innovation- Training | Consortium
project) related”®  |Demonstration|activities™® -|[Management
activities -1 | activities™ -2 3 activities’’ -4
Direct costs (a) 1294672 0 8800 56400 1359872
of which
subcontracting 2500( 0 0 8000 3300(
Indirect costs
(b) 11176( 0 176Q 9680 12320(
o Total eligible
Eligible costs |costs (a)+(b) 1406432 0 1056( 6608( 1483072
1 Lam FC  |Requested EC contribution 703216 0 1056( 6608( 779856 0
Direct costs (a) 297752 0 0 30751 328503
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 546508 0 0 60726 607234
Total eligible
Eligible costs |costs (a)+ (b) 84426( 0 0 91477 935737
2 BHR FC  |Requested EC contribution 422130 0 0 91477 513607 0
4 Idea FCF Direct costs (a) 14500( 0 0 400( 14900( 0
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 2900( 0 0 0 2900(
Total eligible
Eligible costs |costs (a)+(b) 17400( 0 0 4000 17800(
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Estimated eligible costs Costs and EC contribution per type of activitied?
Cost and requested EC
Participant |Organisation| model contribution Total Total
n° short name*| used (5)=(1)+(2)+(3)+(4| Receipts?
RTD* or . _
(whole duration of the Innovation- Training | Consortium
project) related®® |Demonstration activities*® - Management
activities -1 | activities** -2 3 activities’’ -4

Requested EC contribution 87000 0 0 4000 9100(
Direct costs (a) 28850( 0 7000 400Q 29950(
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 57700 0 1400 0 5910(
Total digible

Eligible costs |costs (a)+(b) 34620( 8400 4000 35860(

5 Hem FCF |Requested EC contribution 173100 8400 4000 18550( 0

Direct costs (a) 326684 0 7000 400Q 33768¢
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 65336 0 140Q 0 66736
Total digible

Eligible costs |costs (a)+ (b) 392024 8404 400( 404424

6 MMM FCF  |Requested EC contribution 196012 8400 400Q 208412 0
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Estimated eligible costs Costs and EC contribution per type of activitied?
Cost and requested EC
Participant |Organisation| model contribution Total Total
n° short name*| used (5)=(1)+(2)+(3)+(4| Receipts?
RTD* or . _
(whole duration of the Innovation- Training | Consortium
project) related®® |Demonstration activities*® - Management
activities -1 | activities** -2 3 activities’’ -4
Direct costs (a) 32240( 44800 6400 4000 37760(
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 6448( 8960 1280 0 7472(
Total digible
Eligible costs |costs (a)+ (b) 38688( 53760 7680 4000 45232(
9 WRI FCF |Requested EC contribution 193440 18814 7680 400Q 223936 0
Direct costs (a) 504974 0 9551 4000 51852
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 236255 0 4871 0 241126
Total digible
Eligible costs |costs (a)+ (b) 74123( 0 14427 4000 759652
10 UniBo FC |Requested EC contribution 370615 0 14422 400Q 389037 0
Direct costs (a) 37520( 0 6400 4000 38560(
of which
subcontracting 16000 0 0 4000 2000(
Indirect costs
(b) 7184( 0 1280 0 7312
Total digible
Eligible costs |costs (a)+ (b) 447040 0 7680 400Q 45872
11 BME AC  |Requested EC contribution 447040 0 7680 4000 45872( 0
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Estimated eligible costs Costs and EC contribution per type of activitied?
Cost and requested EC
Participant |Organisation| model contribution Total Total
n° short name*| used (5)=(1)+(2)+(3)+(4| Receipts?
RTD* or . _
(whole duration of the Innovation- Training | Consortium
project) related®® |Demonstration activities*® - Management
activities -1 | activities** -2 3 activities’’ -4
Direct costs (a) 52664( 0 11600 4000 54224(
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 105324 0 2320 0 107648
Total eligible
Eligible costs |costs (a)+ (b) 631968 1392( 4000 649884
12 Cran AC  |Requested EC contribution 631968 1392( 400Q 649884 0
Direct costs (a) 191954 0 16800 95600 304354
of which
subcontracting 0 0 0 34000 3400(
Indirect costs
(b) 38391 0 3360 1232( 54071
o Total digible
Eligible costs |costs (a)+ (b) 2303454 0 20160 10792( 358421
15 SEZ AC  |Requested EC contribution 230345 0 2016( 10792( 358421 0
Direct costs (a) 8800( 0 1000(q 400Q 10200(
of which
subcontracting 0 0 0 4000 4000
Indirect costs
(b) 44000 0 8000 0 5200(
Total eligible
Eligible costs |costs (a)+ (b) 13200( 1800( 4000 15400(
16 LioniX FC Requested EC contribution 66000 1800( 4000 88000 0
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Estimated eligible costs Costs and EC contribution per type of activitied?
Cost and requested EC
Participant |Organisation| model contribution Total Total
n° short name*| used (5)=(1)+(2)+(3)+(4| Receipts?
RTD* or . _
(whole duration of the Innovation- Training | Consortium
project) related®® |Demonstration activities*® - Management
activities -1 | activities™ -2 3 activities’’ -4
Direct costs (a) 58940( 0 0 3000 59240(
of which
subcontracting 0 0 0 3000 3000
Indirect costs
(b) 105816 0 0 0 10581¢
o Total digible
Eligible costs |cogts (a)+(b) 695216 3004 698216
17 Micro FC  |Requested EC contribution 347608 3000 350606 0
Direct costs (a) 28180( 0 0 3000 28480(
of which
subcontracting 0 0 0 3000 3000
Indirect costs
(b) 117306 0 0 0 117306
o Total eligible
Eligible costs |costs (a)+ (b) 399106 0 0 3004 402106
18 Pro FC  |Requested EC contribution 199553 0 0 3000 202553 0
Eligible costs 6826701 53760 109222 303477 729316
TOTAL® Requested EC contribution 4068027 18816 109222 3034771 449954 0
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Estimated breakdown of the EC contribution per repo rting period

Reporting Periods

Month x — Month y

Estimated Grant to the Budget

Total In which first six months

Reporting Period 1 M1 — M12 1205020

Reporting Period 2 M13 — M24 1668819 765653
Reporting Period 3 M25 — M36 1097839 606229
Reporting Period 4 M37 — M48 527864 327647
Reporting Period 5 M49 — M60 -

Reporting Period 6 M61 — M72 -

Reporting Period 7 M73 — M84 -
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9.4BUDGET FOR THE MONTHS 13-30

Participant |Organisation| Cost |Estimated eligible costs Costs and EC contribution per type of activitied? Total Total Receipts?
n° short name*!| model [and requested EC (5)=(1)+(2)+
used |contribution 3)+(4)
(whole duration of the  |RTD* or Demonstration |Training Consortium
project) Innovation- related®(activities** -2 |activities*® -3 [Management
activities -1 activities®’ -4
Month 13-30 Month 13-30 | Month 13-30| Month 13-30 |Month 13-30 Month 13-30
Direct costs
(@) 71750( 0 4400 2290( 74480(
of which
subcontracting 2500( 0 0 2000 2700(
Indirect costs
(b) 66000 0 880 4180 71060
o Total eligible
Eligible costicosts (a)+(b) 78350 0 5280 2708( 81586(
1 Lam FC |Requested EC contribution 391750 0 5280 2708( 42411( 0
Direct costs
(@) 148701 0 0 1170( 160401
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 326201 0 0 24289 35049(
o Total eligible
Eligible costicosts (a)+(b) 474902 0 0 35984 510891
2 BHR FC |Requested EC contribution 237451 0 0 35989 27344( 0
Direct costs
(@) 5100( 0 0 1004 5200(
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 10200 0 0 0 10200
o Total eligible
Eligible costicosts (a)+(b) 61200 0 0 100 62200
4 Idea FCF |Requested EC contribution 30600 0 0 1000 31600 0
o Direct costs
5 Hem FCF |Eligible costi(a) 20400( 0 3500 1004 20850( 0
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Participant |Organisation| Cost |Estimated eligible costs Costs and EC contribution per type of activitie&? Total Total Receipt$?
n° short name*!| model [and requested EC (5)=(1)+(2)+
used |contribution 3)+(4)
(whole duration of the  |RTD* or Demonstration |Training Consortium
project) Innovation- related*®|activities** -2 |activities*® -3 |Management
activities -1 activities*’ -4
Month 13-30 Month 13-30 | Month 13-30| Month 13-30 [Month 13-30 Month 13-30
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 4080( 0 700 4150(
Total eligible
costs (a)+ (b) 24480( 0 4204 1000 25000(
Requested EC contribution 122400 0 4200 1000 12760(
Direct costs
(@) 11775( 0 3500 1000Q 12225(
of which
subcontracting 0 0 0 1004 1000
Indirect costs
(b) 2355( 0 700 2425(
o Total eligible
Eligible costicosts (a)+(b) 14130( 4200 1004 14650(
6 MMM FCF |Requested EC contribution 70650 420Q 1000 7585( 0
Direct costs
(@) 0 0 0 0
of which
subcontracting 0 0 0 0
Indirect costs
(b) 0 0 0 0
o Total eligible
Eligible costicosts (a)+(b) 0 0 0 0
8 JP FCF |Requested EC contribution 0 0 0 0 0
o Direct costs
9 WRI FCF |Eligible costga) 12260( 0 3200 1004 12680( 0
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 2452( 0 640 2516(
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Participant |Organisation| Cost |Estimated eligible costs Costs and EC contribution per type of activitied? Total Total Receipts?
n° short name*!| model [and requested EC (5)=(1)+(2)+
used |contribution 3)+(4)
(whole duration of the  |RTD* or Demonstration |Training Consortium
project) Innovation- related®(activities** -2 |activities*® -3 [Management
activities -1 activities®’ -4
Month 13-30 Month 13-30 | Month 13-30| Month 13-30 |Month 13-30 Month 13-30
Total digible
costs (a)+(b) 14712 384( 1004 15196(
Requested EC contribution 73560 3840 1000 7840(
Direct costs
(@) 257919 4776 1004 263691
of which
subcontracting 0 0 1000 1000
Indirect costs
(b) 125929 2436 0 128364
o Total eligible
Eligible costicosts (a)+(b) 383848 7212 1004 39206(
10 UniBo FC |Requested EC contribution 191924 7212 1000 200136 0
Direct costs
(@) 16794( 3200 1004 17214(
of which
subcontracting 0 0 1000 1000
Indirect costs
(b) 33588 640 0 34228
o Total eligible
Eligible costicosts (a)+(b) 201524 3840 1004 206364
11 BME AC |Requested EC contribution 201528 3844 1000 206364 0
Direct costs
(@) 20966( 5800 1000 21646(
of which
subcontracting 0 0 1000 1000
Indirect costs
(b) 41937 116( 43092
o Total eligible
Eligible costicosts (a)+(b) 251592 696( 1000 259552
12 Cran AC |Requested EC contribution 251592 6960 1000 259552 0
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Participant |Organisation| Cost |Estimated eligible costs Costs and EC contribution per type of activitied? Total Total Receipts?
n° short name*!| model [and requested EC (5)=(1)+(2)+
used |contribution 3)+(4)
(whole duration of the  |RTD* or Demonstration |Training Consortium
project) Innovation- related®(activities** -2 |activities*® -3 [Management
activities -1 activities®’ -4
Month 13-30 Month 13-30 | Month 13-30| Month 13-30 |Month 13-30 Month 13-30
Direct costs
(@) 7620( 0 6720 3196( 11488(
of which
subcontracting 0 0 0 9000 9000
Indirect costs
(b) 1524( 0 1344 45937 21176
o Total eligible
Eligible costicosts (a)+(b) 9144 0 8064 36552 136056
15 SEZ AC |Requested EC contribution 91440 0 8064 36557 136056 0
Direct costs
(@) 10300( 0 5000 1000Q 10900(
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 7600( 0 4000 0 8000(
o Total eligible
Eligible costicosts (a)+(b) 17900( 9004 1004 18900(
16 LioniX FC |Requested EC contribution 89500 900Q 1000 9950( 0
Direct costs
(@) 35870( 0 0 1000 35970(
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 60688 0 0 0 60688
o Total eligible
Eligible costicosts (a)+ (b) 419388 1000 420384
17 Micro FC |Requested EC contribution 209694 1000 210694 0
. Direct costs
18 Pro FC |Eligible cost() 20764( 0 0 100 20864( 0
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Participant |Organisation| Cost |Estimated eligible costs Costs and EC contribution per type of activitied? Total Total Receipts?
n° short name*!| model [and requested EC (5)=(1)+(2)+
used |contribution 3)+(4)
(whole duration of the  |RTD* or Demonstration |Training Consortium
project) Innovation- related®(activities** -2 |activities*® -3 [Management
activities -1 activities®’ -4
Month 13-30 Month 13-30 | Month 13-30| Month 13-30 |Month 13-30 Month 13-30
of which
subcontracting 0 0 0 1000 1000
Indirect costs
(b) 93844 0 0 0 93844
Total eligible
costs (a)+ (b) 301484 0 0 1000 302484
Requested EC contribution 150742 0 0 1000 151742
Eligible costs 3681102 0 52594 109621 3843319
TOTAL* Fericsad [ES sopilsyin 211283} 0 5259¢ 109621 2275048 0
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9.5MANAGEMENT LEVEL DESCRIPTION OF RESOURCES AND BUDGET

Financial information — whole duration of the project

Sub- Total
No Acronym Nation Cost Person Labour Travel | Other costs Overheads EC contrib.
model month
contract Costs
1 Lam A FC 140 616000 4800( 662872 33000 123200 3043 779856
2 BHR UK FC 50 267503 12000 45000 4000 60723 93578 513607
4 Idea | FCF 37 111000 1200 22000 400(" 2900 ](Y80“) 91000
5 Hem TR FCF 77 269500 8000 18000 400(“ 5910 3586")0 185500
6 MMM HU FCF 30 105000 8000 220688 4000 66734 4@443 208412
8 JP D FCF 0 0 0 0 0 0 0 0
9 WRI SK FCF 68 217600 14004 142004 400! 7472 2523( 223936
10 UniBo | FC 99 472796 8000 33730 4000 24112 3396 389037
11 BME HU AC 93 297600 8000 60000 20004 73120 48874 458720
12 Cran UK AC 80 464000 8000 66240 400( 107648 8a98( 649888
15 SEZ D AC 44 246354 14004 10000 34000 5407 IH84P 358425
16 LioniX NL FC 13 65000 8000 25000 4000 52000 1810 88000
17 Micro A FC 68 428400 6000 155000 3000 10581p 2668 350608
18 Pro D FC 30 205800 6000 70000 300( 1173dp 4021“]6 202553
Total 829 3766553 16000( 153053(# 12500p 1711017 7293:"60499542
Breakdown of other costs full duration of project
Nr. | Partner Reason for purchase Consumables|Equipment Specification Equipment | Total Costd
Budget Budget
Lam Consumables: primer, probes, ifola of
RNA/DNA, cell culture, gene synthesis, dy
chemicals, enzymes, reagents, For the product
polymeric microstructures, extraction of DNA
RNA, 12000 120,004
data processing , automated dispensing anchgixi Computer, software
A dust free and contamation free workin Automatised extraction
environment [Automated liquid handling
DNA amplification, the optimisation of DN Laminar Flow, PCR-Hood
microarray hybridisatiq Thermocycler
For the transport of samples in the lababip, fo Small instruments: Water bath,
the replacement of wear-atelar parts of the DN thermo-block, pipettes, vortex
sequencer (Laser). If the microfluidic deviags tq gel-electrophoreses
be mass produced, appropriate fabrication me Hybridisation oven
such as injection moulding have to be adopted Microfluidics pumps
specific mould insert has to be designed. In ota Sequencer wear replacement
test several designs, specific mould inserts fe part
prototypes have to be desigred.
Additional surface coatings may be requi
Several (e.g. photosensitive materials) will
tested. 179,000 179,004
SUM 120,000 179,000
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2 |IBHR |Network hardware and storage for a dedi{ Local computer network
computational cluster is required throughout thogegr tg consisting of two nodes
perform large scale computations using CFD andi-mult dedicated to the project.
scale techniques with common protocols of othenes Associated data storage,
modelling activities. Purchase M0 used to M48. handling and transfer hardwarg
and power supplies for
managing large volumes of
processing information. 20,00( 20,004
Workstations to support the development of 2 Sun workstations with dual
computational codes as well as pwstessing of processors
computational resultsThese will be used throughout
project. 10,00 10,00q
Code development software licences for the develnpa Intel Fortran 9.0 for Linuxylicrosoft
CFD, molecular dynamics and multiale modellin Visual Studio .NET 2003 for
simulations. \Windows including Visual C++,
Tecplot for CFD graphics 15,000 15,004
SUM 0 45,00(
4ldea |Project and simulation of electronic systems, Agsin
debugging of electronic systems, Testing and defmigl
electronic systems 10,00( 10,004
Personal computer,
Oscilloscope, Signal Generatipn 12,000 12,00
SUM 10,004 12,00(
5HEM | Two mobiledevices and accessories to develop softw Development Devices
them. Vendor of the device will bedited during Montt]
15-18. Therefore, this cost is an approximate value 0 500( 5,004
Operating System(s), database server, compilevige Development software, hardware
driver and software development kits, emulatorgp Licences
programmers. All development softeawill be purchast
for four developer licence. Vendor again dependshe
selection of the mobile device. 0 800( sood
In addition to the compilers and software develoyirkits Software libraries
communication piocols (such as TCP/IP sta
encryption, reporting libraries are generally atdd
separately in the market. 0 500( 5,004
SUM 0 1800(
MMM
For modeling the preconcentration method b Filtration system; Millipore
miniaturising.As it is not clarified which kind of filtratid
solution is applied or could be applied, the casnot b
calculated exactly. (This cost and additional coradles fc
filtration have been reduced) 800( 8,00(
To deelop the filtration (preconcentration) and lysis| Robotic Nucleic Acid (NA) isolation
filter lysis) we need to check the yield of sampiaterig instrument; MagNA Pure LC
and the recovery Instrument, Roche 70,000 70,004
For storage of viruses -80 °C freezer 12000 12,004
Consumables 130684 130,684
SUM 13068 9000(

Page 124 of 151



IP 026804-2 INAMICS

August82008

9WRI  |Various consumable items, including: chemicals, R@SH
bacteria, membrane filters biohazard bags. 34,000 0 34,001
Consumables requested are needed for cultivatiomcro
organisms (culture medium, Petri dishes, membifters)f
For modeliy the preconcentration method bg
miniaturising. Exact costs will depend on thedlitm choose 50,001 50,00
Consumables for the execution of tests in WP 6]
Membrane filters and sample flasks are neededlfeciion o
samples, concentrating the sample and transpdhiml
Bacteriological strains are needed for laboratesistof th
device, if the device is able to recognise theetangicror
organisms. Bacteriological validation (petris disineedia) 58,00
SUM 142,00 0
1JUniBo (Instrument for accurate solvdrgte surface cleaning 4 Plasma processor type "femto" from
preparation, Instrument for the quantitative deteation o Diener electronic GmbH, Nikon
surface functionalisation with oligonucleotides; céat inverted optical microscope
impedance characterisation for biosensor electrodes TE2000U with epifluorescence
device and digital camera. Low
frequency impedance analyser 1473 14,73¢Q
Consumables 19,000 19,004
SUM 1900 14730 33734
1IBME [A part of the envisaged experiments requires  {imsén Programmable electrochemical
monitoring of two channels, but with the currem;ailabﬂ potentiostat workstation,
electrochemical workstation, only qubipetentiostat Manufacturer and model: Voltal&io:
measurements can be taken. This misamsontrol electron with optical fibre microprobes and a
circuitry switches the measuring circuitry betweiea twg Multiplexer
monitored working electrodes with a frequency dfi3 If
means that some phenomena occurring with a fastg
constant cannot be characterised. 40,00 40,004
Consumables 20,00 20,004
SUM 20,00 40,00(
14Cran [ A small computational cluster (from a highliglde vendo Sun Fire X4100 Server, 2 * AMD
is required for performing large scale computatiosin Opteron Model 275 processors, 6
CFD, molecular dynamics and muitiale techniques. T nodes
central computational facilites at Cran are oeeltml b
several existing users and queuing times can raryd fey
days tonveeks. In order to perform the computational tas
deliver the work on time, a dedicated facilitydguired. Not
that the Fluid Mechanics group will also investering
resources to extend the six nodes facility witlitiaddl nodes
6,24( 34,50 40,749
\Workstations to support the development and dehgigdih 3 Sun Java Workstation W2100z, |2
computational codes as well as pgwseessing of ftf Opteron 252 (2.6 GHz) Processors
computational results. 13,00 13,00
A fastresponse, highigliable network attached stol Sun StorEdge 3511 SATA Array,
(NAS) array is required for continuous accessrgeldlock| Sun StorEdge 3511 Rack Ready,
of data throughout the project. 3TB and 2 AC power supplies. 1250 1250
SUM 6,24( 60,000
159SEZ |Brochures, Publicity, Website 10,00 o
16LioniX [Consumables:Substrates and chemical Clean room, for manufacturing
manufacturing microfluidic modules, valves, tub microfluidic devices,
etc. photolithographic methods neg¢d
a dustfree environment. Contr
and generation of high voltagd,
10,00(pumps, actuators. 1500(¢
17Micro |Parts for the prototype 155,000 0
18/Pro Parts for the prototype 70,500 0 MI
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The co-ordinator, AM, has a budget for other costs. This fund willexathe following:

Other costs Amount (€)
Costs for new members (manufacturer,
future partner) 363872
Consumable + Equipment for Lambdas R&I 299,000
Total

662872

The co-ordinator, AM, has a budget for travel costs. This fund wilteothe following:

Travel Costs Amount (€)

Travel costs for the Advisory Board 24,000
Travel costs for Lamda 24,000
Total 48,000

Breakdown of the allocation of budget between #@iv

Key Activity Split % Allocation of Budget
RTD and Innovation-related 93.37%
Demonstration 0.74%
Training 1.70%
Consortium management activities 4.20%
Cost Breakdown | % Allocation of Budget
Labour 51,6%
Travel 2,2%
Other costs 21%
Sub-contracting 1,7%
Overheads 23,5%

Contractors using the additional cost reporting ehddive indicated the other own resources that ititeyd
to contribute to the project

Partners using
AC Cost Model

Other own resources contributed to the
project

Approximation of the value of these resources

BME

Additional own resources of BME-ETT
available to support the RTD activities
DINAMICS:

[ €660,110
n

CRAN

(i) Staff time for Prof. Drikakis over the 48
month period

(i) HPC cluster (60 — 70 nodes) includin
maintenance and management (compu
officer)

(i)  Software
know-how)

developed (pre-existin

-€65,000

0E135,000
ter

gNot applicable

Total;: €200,000

SEZ

SEZ will finance the difference in overhe
costs through the internal budget of t

nd
hea. €16,000

Steinbeis Foundation.
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Financial information —months 13-30 of the project

August82008

Cost Person J
No Acronym Nation model month Labour Travel Other costs Sub-contrac Overheads Total Costs EC contrib.
1 Lam A FC 80,75 355300 20000 342500 2700(" 71060 58601 424110
2 BHR UK FC 28,86 154401 5000 0 1000 350490 510891 273440
4 Idea | FCF 12 36000 4000 11000 1000 10200 62200 1600
5 Hem TR FCF 53 185500 4000 18000 1000 41500 250000 127600
6 MMM HU FCF 19,5 68250 3000 50000 1000 13650 18590 75850
8 JP D FCF 0 0 0 0 0 0 0 0
9 WRI SK FCF 24 76800 5000 44000 1000 25160 151960 78400
10 UniBo | FC 52,7 251695 4000 7000 1000 128364 0892 200136
11 BME HU AC 50,2 160640 3000 7500 1000 34228 28636 206368
12 Cran UK AC 36,2 209960 3000 2500 1000 43092 3895 259552
15 SEZ D AC 17,3 96880 5000 4000 9000 21176 136056 136056
16 LioniX NL FC 20 100000 3000 5000 1000 80000 e 99500
17 Micro A FC 39 245700 3000 110000 1000 60688 8303 210694
18 Pro FC 24 164640 3000 40000 1000 93845 302485 151742
457,51 2105766 973453 3832719 2275048
Total 65000 641500 47000

Breakdown of other costs, months 13-30

Partner el @ CQSt of Total other Costs
consumables | equipment

1 LAM 45000 97500 142500
2 BHR 0 0 0
4 IDEA 11000 0 11000
5 HEM 0 18000 18000
6 MMM 20000 30000 50000
8 JP 0 0 0
9 WRI 44000 0 44000
10 | WNIBO 7000 0 7000
11 BME 7500 0 7500
12 QRAN 2500 0 2500
15 SEZ 4000 0 4000
16 | LioNiX 5000 0 5000
17 Micro 110000 0 110000
18 Pro 40000 0 40000
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The co-ordinator, aM, has a budget for other costs. This fund willexahe following:

Other costs Amount (€)
Costs for new members (manufacturer,
Future partner) 200000
Consumable + Equipment for Lambdas R&I 142500
Total

342500

The co-ordinator, AM, has a budget for travel costs. This fund willeothe following:

Travel Costs Amount (€)

Travel costs for the Advisory Board 8000
Travel costs for Lam 12000
Total 20000

Cost Breakdown | % Allocation of Budget
Labour 54,9%
Travel 1,7%
Other costs 16,7%
Sub-contracting 1,2%
Overheads 25,4%
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10.ETHICAL ISSUES

This document has been written with an awarenefiseoéthical and gender aims of the Treaty on Eaop
Union. This project raises no ethical concerns.

The research does not involve any:
1. Research activity aiming at human cloning for rejpicive purposes.
2. Research activity intended to modify the genetigtdge of human beings, which could make such
changes heritable.

3. Research activities intended to create human ersbsptely for the purpose of research or for the
purpose of stem cell procurement, including by rsesfrsomatic cell nuclear transfer.

11.OTHER ISSUES

No other issues are relevant to this project.
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APPENDIX A — CONSORTIUM DESCRIPTION

A.1 PARTICIPANTS AND CONSORTIUM

Summary of Partner roles

Partner L Short Key Summary of Partners’ Role
Organisation
no. name

Type | Country | Employees personnel

Dr. C. Project Co-ordination, Leader WP8: technical manzg®, DNA
Mitterrmayr preconcentration, cell lysis: sonication, PCR gystgevelopment.
Application of project results to the developmehtaw-cost DNA
microarrays.. Active in WP1, 3, 4, 5, 6, 7 and 8.

1 Lambda GmbH Am IND A 11

Dr. M Leader WP2: Micro- and nanofluidics. WP8: Techhi¢a
Dawson, Dr. co-ordination. Will model the transportation andefaf organisms
(SME) G. Pollard and model for the design of the microfluidic degic&/here possible
UK 65

RES results of simulations will be validated againstadamerging from
the sensor development activities in WP4. Aciiv®VP1, 2, 4,5, 6

and 7.

2 BHR Group BHR

Dr. A. Pieracci | Leader WP4: Sensor and signal detection developmefpply
expertise in embedded systems, in particular thatfend electronicq
for the sensors. Electronic and UV measurements DdfA

(SME) hybridisation on the surface will be performed wiahd without
OTH techniques for nanotechnological signal enhancerfientiDEA, one
ambition is ultimately to gain competitive advargafoth by making
better products for measurement systems and byiraggunew
know-how. Active in WP1, 4,7 and 8.

4 Idea s.r.l. DEA

Dr. Serkan Development of mobile computer system that man#geslata of a
Kaygun multitude of novel LoC type multi-biosensors. Inatipn of new
Gunes software. A user guide to the system and contensiee help will

TR 20 Tavmen be prepared.

After the release of the software for each newqiypie, verification
and validation of the system will be performed, idetin WP1, 5, 6
and 7.

(SME)

5 Hemosoft HM OTH

Dr. R. Deak Leader WP3: Probe and Primer development. MakingA Rixid
DNA fragments accessible for hybridisation and gmg real-time
HU 6 methods to the detection and identification of birdrds. Strategie
for combined lysis and filtration will be investigd by MMM.
Active in WP3 and 7.

MikroMikoMed (SME)
6 Ltd. MMM IND
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Water Research
Institute
Bratislava

WRI

RES

SK

204

Dr. L. Téthova
Dr. M.
ProkSova

ZsVS will confirm candidate organisms, identify optim
distribution of detectors, work towards and dergpecification of
detectors. Verification, monitoring and data acigieis from
prototypes.

Verification of and training in the analytical metts used, based o
national and international standards. Contribut@standards using
outputs from practices and methods developed. TS8mple
collection, starting from defined device requiremseinom T1.2, Key
contributor to sample preconcentration by filtratiactivities (T3.4).
WRI will liaise with Work Package leaders of WP1eb scope out
realistic engineering specifications. Active in WB15, 6 and 7.
Leader WP6: Co-ordination, responsibility for Dexghent and Test
Plans.

10

Universita di
Bologna

UNIBO

HE

220

Dr. C.
Guiducci,
Dr. Zuccheri,

Development of micro- and nanodevices for DNA dibecusing
UV and capacitance techniques. Application of naclmhology to
enhance DNA sensor signals. Key contributor tofitts¢ electronics
prototype T4.7 will be realised as a system-on-thomcluding:
signal acquisition interface (conditioning, A/D s@msion); control
unit (microprocessor based); control interface ffgreal unit and/or
standard communication interface); power systerttdhg. Training
and education of future engineers and scientistsiBO brings
important background IPR to the project. Activai®4, 7 and 8.

11

Budapest
University of
Technology and
Economics

BME

HE

HU

Dr. Santha

Design, material selection and fabcatiof high density
microelectronic  prototype devices/sensors. Signalquisition
interface is the critical part of the system, deeldw levels of
electrical sensor signal. Acquisition techniquel wi¢ investigated/|
implemented exploiting a differential measurememtween the
signal of sensor under test and that of a dummgaseto reduce
Signal-toNoise ratio (SNR) and enhance system sensibi
Training and education of future engineers andnsisies. Active in
WP4, 5,6 and 7.
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Prof. D. Evaluation of fluidics diffusion, analytical and merical
Drikakis investigations, Transport modelling in nanochannebgerimental
Cranfield testing and. digsemination activitie;. _This wiII_ aa_ls'.nclude_ a
12 University CRAN HE UK 1000 comprehensive literature survey. This will infopmeliminary design
decisions in WP3 and 5, prior to the development nabre
sophisticated modelling and simulation strategie$2.1 and 2.2, for|
which it will also form a benchmark. Active in WP2and 7.
Dr. J. Loeffler. | Leader WP7: Knowledge management.
Dr. U. Sutter Responsible for IP and exploitation. Management @merdination
Steinbeis-Europa- of technology translation and dissemination eveAtgive in WP7
15 Zentrum SEZ OTH D 60 and 8.
Project administration and finance. Responsibledfarelopment and
maintenance of project web site. Dissemination tm-technical
audiences outside of project.
Dr. H. preconcentration, Task 3.: Task 5.2: Developmentrkwon
L (SME) Leeuwis sonication as a cell lysis method and, if requireaichip PCR will
16 Lionix BV LIONIX OTH NL 20 Dr. T. build on research work in T3.and 3.6. Active in WB15 and 7.
Veenstra
Microtronics Dr. Manufacturing Partner, Responsible for System Aechire,
L7 Engineering Micro SME A 20 Aigelsreiter Automation of Filtration and Sample Pretreatmeriader WP5
. DI B. Automated Microfluidic Operation, Prototyp Developm, System
18 Provenion PRO SME D 20 Sander Engineering
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Partner descriptions

1. Lambda GmbH (LaM, A)

Overview: LAM is a biotech company that has eleven employeght ®f whom work in R&D. It was
founded in 1999 in Austria. It is a wholly-owneabsidiary of Greiner Bio-One BioScience (Frickersen
Germany). In 2001, AM and Greiner Bio-One started a strategic co-opmradnd in April 2003 kM was
fully acquired by Greiner Bio-One. It is a reseacclented company: 50% of the employees have at kea
master’s degree. The background of the researdompalris diverse covering chemistry, biology, geseand
bioinformatics. A production facility for IVD appwed DNA-microarrays has been established. ISO
9001:2000 and ISO 13485:2003 certification was exadd in 2005. The company develops and produces
DNA microarrays for the detection of pathogens ys@s and bacteria) for medical diagnostics and
pharmaceutical quality control. Two medical produtave been IVD approvedals has extensive expertise
in primer and DNA-probe design using bioinformatécsd experimental approaches. Research activities a
at integrating DNA microarrays onto microfluidic iptof-care systems for medical applications. P@fef
detection techniques are studied using chemicalramparticle signal amplification methods in orter
reduce the complexity of microfluidic platformsal is a partner in the consortium “ultra-sensitive@maics
and proteomics” founded by the Austrian GenomedRtqiGEN-AU). LaM’s mother company Greiner Bio-
One BioScience has a proven track record in thdymtion of polymer laboratory equipment and prgpety
microfluidic devices are available, including deascthat incorporate metal conductors for electrical
measurements on polymer surfaces. These technslagieeadily available toaM.

Key Personnelbr. Christian Mittermayr

Expertise:.LAM’s expertise lies in probe design, bioinformatiBNA/DNA-extraction), DNA/RNA labelling
(fluorescent dyes, biotion and quantum dots), bedter viral gene handling, high throughput DNA&ys
and microfluidics.

Relevanceilnvolvement in the Austrian Genome Project “Ukseasitive Genomics and Proteomics”. The
major research focus ofa is the detection of human pathogens (bacteriavandes). The mid-term goal is
to establish a high-throughput microfluidics platfofor the screening analysis of human pathogehs. T
company was invited to the Round Table by the Aastrepresentative to ERA-NET Pathogenomics to
define key research areas. COST 853 — AgriculBi@narkers for Array Technology

CompetencePossibly the first European company that has t&elWD accredited DNA-microarray kits for
pathogen detection. Five DNA microarray kits hawer brought to the market. Validation of DNA
microarrays according the Pharmacopceia standabdCi&tified R&D and production of DNA microarrays.
As a part of a globally acting German/Austrian Idd (GBO International), is has links to a strong
distribution structure, particularly in France, Kold and the UK. Am’s parent company is a market leader
in MTPs and has extensive know-how in the mass ymtimh of microfluidic devices by flow-injection
moulding and the functionalisation of polymeram_has access to GBO’s know-how, including:

¢ Mould injection production of microfluidics arts

e Surface chemistry for functionalisation of polymers
« Integration of metal wires with polymers

e Optical properties of polymers

Needs/Benefits to Partnefhe developed detection techniques will not ordyuseful for bioterrorism, but
also for civil use in medical diagnostics. Stratedly, low-cost detection techniques will allow the
development of “side-chair tests” or make DNA mamays accessible to less developed countries,
increasing the market size. Techniques developedhi® safe validation of the detection device void
generally useful in the development of civil apations. (Very few viruses can be grown in culture.
Pathogenic viruses rarely can be handled outsid&36f labs, which are not readily affordable toustdy.)
DNA chip Technology in diagnostic laboratories foicrobiological tests is AM’s top priority research
interest; as well as automatisation of DNA chipdierg (microfluidics); development of sensitive aclteap
detection systems (as a substitute for fluorescéaioels); and integration of the detection systents
microfluidics.
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2. BHR Group Ltd. (BHR, UK)

Overview: Formed as the British Hydromechanics Researchdfatson in 1947, BHR Group Ltd. is now a
privately-owned SME specialising in research, depelent and application of innovative solutions Itodf
engineering problems. Its core competence is i fllynamics and process technology. BHR works in
partnership with industry, developing new fluid &mgring technologies, processes and products; and
translates academic research into applied indusalutions and design guidelines. For examplehas
created a world-leading body of expertise on miximgpugh its Fluid Mixing Processes (FMP) consantju
which provides its members with design and scaletlgs for stirred tanks, jet mixed systems andine-
mixing devices. The Engineering Analysis and Simiola(EASI) section provides mathematical modelling
and computational simulation skills across BHR’sibasses. This includes customising commercial éarde
specialist applications, such as embedding massfaaand reaction models into CFBg( Leefeet al.
“Modelling reaction plumes in stirred vessels”, ggated at ISMIP5 Conference, Seville, June 20@EASI
has relevant experience in multi-scale simulati@veloping methodologies for passing informatiotwieen
models operating at different length- and time-assgtee, for example, contractor reports for Elani#pace
Agency projects 8124/89/NL/PH(SC) and 10006/92/NR(&C)). The Strategic Technologies section
monitors long-term developments in technologiesmadkets relevant to BHR'’s businesses (technology r
mapping), and initiates research projects to devédchnologies that will underpin future growthhig'is
exemplified by BHR’s Technology Translator roletive ProBio Faraday partnership, which facilitates t
exploitation of biocatalysis within the UK (sh#p://www.pro-bio-faraday.cojn

Key personnelSimon Leefe, B.A. (Oxon.), Ph.D., C.Eng., M.|.Md€h.A.M.I.Chem.E.

Employed by BHR Group for 17 years, initially asexpert in fluid sealing technology, and subsedyers
manager of the engineering analysis and simulagionp. Responsible for company-wide developmedt an
implementation of CFD and mathematical modellingldto Wide experience across the engineering
disciplines. Particular expertise includes matheabmodelling of physical systems and use of gsialin
engineering design; development of “embedded mbdmighird party CFD codes; development of softevar
for specialist applications; design and supervisibtheoretical and experimental projects.

Geoff Pollard, B.Sc., Ph.D.

Technology Translator and member of the Steeringi@ittee of the Pro-Bio Faraday Partnership, which
facilitates the explotation of biocatalysis withihve UK. Member of the Marine Biotechnology Grouptie
Foresight Marine Panel. Prior to this, he was eadag inventing, developing and commercialising -non
intrusive mixing technology. He was a member of thdvisory Group of the Technology Transfer
Programme of the UK Basic Technologies Initiatived ehas experience of facilitating four technology
roadmaps. These include the Pro-Bio roadmap (ilalotation with others), a roadmap on urology, one
immobilisation in catalysiswww.bhrgroup.com/extras/immocat.htrand one currently under development
on the role of catalysis in renewable feedstocks.

David A R Brown, BEng (Hons)

Employed at BHR for over 10 years, working oradety of mixing related projects largely
for the process industries. He has led BHR Grouphd leading "Fluid Mixing Processes" industrial
consortium project for the last 7 years, which inaslved projects covering both homogeneous and
heterogeneous mixing in the laminar, transitioaat] turbulent regimes - and in batch and continuous
systems. He has extensive experience of both gadyend computational modelling of fluid flow sysig
He also leads BHR Group's Mathematical Modellingfisa, which focuses on the application of
Computational Fluid Dynamics techniques to sol@bjfems for a wide variety of industries, includihg
Chemical Process, Water, Power, and Manufacturidgstries.

Mick Dawson PhD, BSc (Eng)

March 2000 to present: BHERIutions Research Director. Profit and loss responsibilityd team of 15 staff.
Research services encompass consortium projects€ahemical process industries and the watersinglu
Continues to be involved in technical consultanoy the water industry. Mick Dawson graduated in
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Biochemical Engineering from University College ldom. He completed Chemical Engineering PhD at
Birmingham University studying oxygen mass transtad mixing in pilot scale fermenters. Mr. Dawson
joined BHR Group in 1992 as a Project EngineeheRluid Mixing Processes consortium. He is invdlue
water industry project work from 1992 onwards jomiBHR Group Utilities section in 1993. He has
expertise in Process Mixing (e.g. inline mixingsgiquid mixing), Mass Transfer, fermentation avater
treatment process engineering

Expertise: BHR specialises in software development/applicatignodelling and simulation); testing
components and systems; and manufacture and s(ptptypes, test rigs, specialist equipment)is lan
independent contract research, development andultansy company dealing in all aspects of fluid
engineering and its impact on processes and pradtcs the world’s leading authority on mixingogesses,
sealing technology and fluid hydraulics and is higindustry focused, enabling clients to optimidanp
performance and maximise revenue. It is also irealn the strategic technologies. it identifies relevant
long-term markets and relevant emerging technofpgievelop tools and technologies to support futeesls

of business. It hasexperience in previous Framlewobgrammes as partner and as co-ordinator and is
involved in technology translation from academiantustry and between disciplines.

RelevanceProposed contributions by BHR are modelling ohs$gaort processes at different scales; coupling
of transport models between scales; optimisationmiérofluidics; technology transfer; delivering the
technology exploitation plan and technology denatistn.

CompetenceBHR will bring experience in engineering of fluidndling devices; expertise in computational
modelling of fluid flows and species transport; tparship with Cranfield University in Computational
Nanotechnology and Multi-scale Modelling; experiemt Technology Transfer and Technology Translation
and close relationships with UK water companies.

Needs/Benefits to ParthdBHR hopes to gain a toolkit for modelling smalik fluid dynamics, improved
multi-scale modelling methodologies, accurate nucaémethods for species transport, better linkghwi
European sensor and diagnostics communities arldietype technology

4. IDEA SrL (I DEA, 1)

Overview: IDEA is the first spin-off created by a university taly. It works in the field of electronic systems
with the aim to develop prototypes to be indussed elsewhere. So far, it has developed threeriptapy
products (a system for automatic inventorisatiobadks in libraries, a system of audio-guides fasaums
and a system for distributing messages throughadispn large public buildings). Because of its ellant
relationship with the academic environmemizA has long experience in participating in reseancjepts.
IDEA is working in the development of embedded systiemdifferent applications, from industrial contitol
aerospace research. It has participated in two geamo Projects (EGUR and FRAFEM, dedicated to
electronic tools for tourism and software for imggecessing in the medical fieldHA is an SME with
highly relevant expertise in the field of electrodiesign.

Key personneltng Augusto Pieracci

Expertise:IDEA’s electronics design centre offers a wide rangseofices, from writing the specifications to
studying the feasibility; from the development loé tPCB to the realisation of prototypeseA has extensive
experience in embedded systems programming anavéirenfor all types of devices, from simple protocol
translators to microcontrollers and programmabieags (FPGA, DSP I.).DEA’s main aim is to become a
technological pole for small and medium enterprises well as for international companies, providing
technological and scientific transfer from the aadt environment to industrial markets.

Relevance:Experienced in embedded systems development,dtwarked on front-end electronics for
sensors similar to those proposed b}NEMICS. It is closely associated with the UniversityBalogna.

CompetenceFive years’ experience in embedded systems degigimototype level. Strong collaboration
with the university research environment.
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Needs/Benefits to PartndneA will benefit from being in the project as it wilhd complementary expertise
and know-how, particularly regarding industrialisat of prototypes. The relationships establishedhia
project with other partners represents an importggortunity to grow and operate in the internaion
context.

5. Hemosoft Bilsim ve Egitim Hiz. Ltd. Sti. (HEM, TR)

Overview: HEM is a research and technology development compaay is supported by several

governmental organisations and institutions suchthes Small and Medium Enterprises Development
Organisation Technology Development Centre, Mid8&st Technical University (METU); the Software

Development Centre, TUBITAK (The Scientific and Taal Research Council of Turkey); and METU

Technopolis. M produces software and electronic systems, turnsk&ytions and project development; and
provides educational support and consultancy.

CompetenceHEM is mainly involved in medical applications and@sgrnment projects. It is experienced in
distributed internet applications (DNA), databasevelopment, object-oriented programming, hardware
integration and automation. The Nationwide BloodnB Information Management System (BBIMS)
developed for the Turkish Red Crescent is currdmgiyng implemented. The Azerbaijani version of BEM
has been qualified by UNDP, which is an examplelef1’s internationally competitive applications. One of
the company’s earlier projects, IMAD, was one & fiist e-government applications that was devealdpe

the Ministry of Foreign Affairs to automate its Adnstration and Finance Department. This softwiare
operational in one hundred and sixty-three missiomsnety countries.

RelevanceEstimating requirements of the customers and deimj user-friendly software to complement
hardware. Increasing the dimension of the targetaket by designing modular and expandable apjuitsit
Maximising success by obeying software engineestagdards.

Needs/Benefits to Partnerdem will increase its competitiveness among compefingkish companies by
being part of an FP6 project. It will gain vitalprience in a multinational, multidisciplinary peof. It hopes
to develop the following expertise during the potje

« Data acquisition and logging

« Approximate string matching for the extracted DNANgs

e« COTS available devices from various vendors: Smevices (Pocket PC, Palm), PC100 boards and
Single Board Computers

e SOAP Client Applications for SBC's

* Nanotechnological approaches

e Multi-national and multi-contractor project managerh

6. MikroMikoMed Ltd. (MMM, HU)

Overview: MMM was founded in 2002. The company’s profile lides classical culturing and PCR
microbiological laboratories. Quality managemergtegns are implemented in both the traditional aG& P
laboratories. The activities are managed and peddrby a medical doctor, a biologist, two food eegrs
(biotechnologists) and two technicians. The follogvtechniques are available in the MMM laboratories

¢ Real-time PCR technology

« Traditional PCR technologies

¢ Automated sample preparation system

* Robotic DNA amplification and detection system

« Traditional industrial microbiology (plating, fiition, homogenisatiogtc.)
* Human microbiological diagnostice.§. STDs, HPV)

Research and development focuses on new applisatibmeal-time PCR-based microbiological methods.

MMM has developed more than fifty real-time PCR laggtions for microbiological approaches (for the
detection and identification of viruses, bactegiaasts and moulds). The applications are desigodukt
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comparable with traditional culturing microbiology.aims to fit these methods to the needs and ddmaf
food industry. MMM is also active in food microbagly and hygiene, including culturing and PCR-based
diagnostic methods; detection and identificatiodomidborne pathogens and food spoilage micro-osgagui

It aims to provide complex solutions (from samplitegfeedback to the production line) to its indiadtr
partners. Other areas of activity are in humanthealcrobiological diagnostics, applying both cuitg and
PCR-based techniques; and microbiological traifiorgndustrial partners, highlighting the use oélréme
PCR techniques. MMM has a co-operation agreeméht Roche Hungary Ltd. in the field of PCR-based
developments. It also collaborates with the NatioBallection of Agricultural and Industrial Micro-
organisms (NCAIM), Hungary.

MMM has well-developed strategies for sample prapan from industrial materials such as filtrableda
non-filtrable fluids (beverages, water, mic.), viscid materials€,g. syrups), solid matrices (cheese, meat
etc.). Due to the long-standing and wide-ranging eigoere MMM, it has personal contacts with and access
to governmental microbiological laboratories, imthg virus laboratories. MMM'’s laboratory persohne
have three years’ experience in the field of redeand development, as well as in the routine ticadil and
DNA-based microbiology. It has access to numertnaéns of bacteria and fungi.

RelevanceMMM'’s microbiological laboratories have been in BNvased microbiological approaches and
applications since 2002. The current team inclualeskilled medical doctor (clinical microbiologisty
biologist (human clinical mycologist); food enginggbiotechnologists); and an analytical profession
Additionally, MMM’s collaborators can contribute @itional expertise to the project consortium.

CompetenceMMM has proved to be a valuable partner for R&Diaites, and several applications it has
developed have been implemented for food and emviemtal use. The available equipment and highly
skilled personnel provide a strong and reliableékgeaund for microbiological developments.

Needs/Benefits to Partnerhe project enables MMM to contribute to a higimhportant issue. The company
would be proud to turn its theoretical knowledge axperiences from clinical and industrial practicghe
benefit of this project. The practical applicatioiithe outputs of the project will complete thegqaet range
of its services for industrial purposes. Partigipgin this project consortium will help MMM to admce its
research activities and to be involved in otheromal and/or European-scale R&D.
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9. Water Research Institute (WRI, SK)

Overview: WRI is a governmental organisation dealing witagpically all water management issues. It has
been appointed the National Water Reference Latnyrdwr Slovakia (NRL) by the government. The main
objective was to harmonise the standard practidg@eEuropean Union and the rules of the OECD tiéh
hydroanalytical practice in Slovakia. The main tits were agreed by the three responsible miagstr
(Agriculture, Environment and Health). The NRLigities are focused on the development, verifigatio
validation and implementation of the analytical huets, quality control and quality assurance forShmak
hydroanalytical laboratories; training for the systof quality control analysis; co-operation ongam&tion
and distribution of certified reference materialGRMs) for the water sector; bilateral and multitate
international projects; and consultancy and auglitor the water sector in Slovakia.

Key PersonnelDr. Livia Tothov4, Dr. Miloslava ProkSova

Expertise:The NRL at WRI is able to cover the fields of kaphysical/chemical methods, organic and
inorganic trace analysis, radiochemistry, hydratmgl microbiology, eco-toxicology, analytical qugli
control, quality assurance and data managemaataticredited by the Slovak National Accreditat@ervice
according to the standards set by STN EN ISO/IEG257‘General requirements for competence of testing
and calibration laboratories” for one hundred dftg-four tests.

CompetenceThe NRL at WRI has co-operated in many projectd atiner activities on an international,
bilateral and regional level. Some of them are fileRARE €.9. Quality of sediments and biomonitoring,
Biodiversity of the River Danube); the TACIS progmae €.9. Analyses of water and sediment samples of
the River Prut); EU projectse.). Development of automated monitoring systems faerdg@nation of
pesticides and their degradation products at feeds in aquatic environment, Analysis of priofagllutants
from agriculture and industry as a basis for th@riowement of water quality in Slovakia,RINKNET,
EQUATE); other international Projecte.d. Sampling and analytical survey for the UN/ECE, TAl4
(Water quality toxicity testing and the public hégl the Fifth Framework Programme (DANUBS,
AWACSS, TISA River); the Sixth Framework Program@&UATERRA, NORMAN). WRI also participated
in international activities under the umbrella lo¢ international Commission for the Protectionh&f Danube
River (Joint Danube Survey, Investigation of thezZai River).

RelevanceWRI has considerable experience in water anabsisis familiar with the water supply system
and the demand for safety water delivery.

Needs/Benefits to Partne€lassic analytical services in water supply hagkayed responses. New sensors
speed the process of obtaining results and thereémtuce the risk of delivery of contaminated wabethe
water supply system. The proposed system coulddeel dior many different types of contaminants or
pollutants in water according demands that areispdo this area of world. The risk of bio-terrsm,
currently very high, is delivering ever strongeftesufor water supply. The paramount need for sadeew
delivery is making the development of such anajtimethods (very quick response) crucial. No such
technology is currently available on the marketiclths why WRI is so keen to assist theNBMICS project.

10. University of Bologna (WIBo, 1)

Overview: The staff involved in the project belong to thepBement of Biochemistry “G. Moruzzi” and the
Department of Electronics and Informatics. The tabary on nanoscience and nanobiotechnology, helagled
Prof. Bruno Samori, has long-standing experiencéha chemistry, biology and biophysics of DNA, in
particular in its superstructures and recognitiancpsses. The group is equipped with state-of-the-a
instrumentation for the Atomic Force Microscopy-&@smanipulation and imaging of single molecules
(Veeco’'s Nanoscope llla, Veeco's Picoforce, AsylRmseach’s MFP-1D). The group also owns a high-
vacuum surface-coating apparatus (Edwards).

The Microelectronics Laboratory, which is directbg Prof. Bruno Ricco, has traditionally focused on
modelling experimental characterisation of soliatestdevices and on the design and design automattion
circuits and systems. In the last few years, W groups have actively co-operated in the devetognof
label-free DNA sensors with direct electronic tdunstion. The group is equipped with standard aleadtr
measurements instrumentation (Semiconductor Paeandetalyzer, LCZ meter, precision generators and
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multimeters), virtual instrumentation (National tinsnent hardware and Labview software), a probgosta
for electrical measurements of integrated circaitgl systems. Basic equipment for UV measuremergs ha
also been purchased.

Key Personnel: Bruno Samori is Professor of Organic ChemistrthatSchool of Biotechnology of NuBO.

He carried out research with polarised spectrosd¢eplgniques on liquid crystalline materials un8ioD, at
UNIBO; at King's College London with S. F. Mason; at tbaiversity of California (Berkeley) with 1.
Tinoco; and at the University of New Mexico with Bustamante. The focus of his research then maved t
studies of DNA superstructures using AFM. His resieaactivities are presently focused on DNA-based
nanobiotechnologies and on single-molecule mecheeoistry in recognition and adhesion events in
molecular and cell biology. Prof. Samori is a mendfehe Editorial Board of ChemBioChem (Wiley-VCH)
and of the Scientific Advisory Committee of thedmational Society for Nanoscale Science, Comprtati
and Engineering (ISNSCE). He has been PresideieoDivision of the Chemistry of Biological Systewis
the Italian Chemical Society and also of the Italsociety of Microscopic Sciences.

Giampaolo Zuccheri is a full-time Staff Researcherthe Department of Biochemistry ofNIBO (since
2002). He holds a degree in Industrial ChemistnyiBo) and a Ph.D. in Chemistry (University of Calabria)
He has worked at the Lawrence Berkeley NationalsLé®erkeley, California) and at the University of
Oregon. He is currently working with Bruno Samondateaching nanobiotechnology for the degree in
biotechnology of WiBo. His interests focus on the chemistry and biogsysif nucleic acids and proteins
and on their nanobiotechnological applicationsl394, Dr. Zuccheri was one of the recipients ofghaual
prize of the Italian Federation of the Chemicalusily (Federchimica) and in 1998 he was awarded the
Borsellino prize of the Italian Society for Puredatpplied Biophysics (SIBPA). He is currently a nisen of

the National Institute for the Physics of MattédfM), of the Italian Chemical Society (SCI), of tNational
Consortium of Materials Science and Technology {TNI3.

Bruno Ricco is a Professor of Electronics at ScludEngineering of ™iBo. He holds a Ph.D. in Physics
from Cambridge University. He has been Visitingi&ar at the University of Stanford, the IBM Thomhs
Watson Research Centre, the University of WashmgtBrof. Ricco has worked in the field of
microelectronics, where has made significant cbatrons in many areas, including the physics and
modelling of electron transport in polycrystallisdicon, tunnelling in heterostructures, silicoroxide
physics; Monte Carlo device simulation; non-vokatihemories; IC testing and design for testabibity low
power design. On these subjects, Prof. Ricco bagauthored several patents and over two hundndd a
ninety publications. In 1995 he received the G. ddar Award of AEI (Italian Association of Electricand
Electronics Engineers) for his research activityl999 he founded the first university spin-off @i-idea)

in Italy. He has been the President of the TechrBmmrd of the National Consortium for Research in
Microelectronics (ULISSE); Italian Representativetihe (European) JESSI Committee for Basic Longter
Research; and President of the Microelectronicsu@rof AEI. He has been European Editor of IEEE
Transaction on Electron Devices. He is a FellowheflEEE.

Expertise: The main scientific role of NIBO’'s laboratory of nanosciences and nanobiotechnoleiglyin
DINAMICS is to experiment on the use of nanotechnologipgiroaches towards the enhancement of the
sensors signals elicited by DNA recognition. Thesent project will make it possible to Prof. Sarsagroup

to extend its fundamental research on surface ifumaisation with biomolecules and on DNA
superstructures to more applicative aspects basdtieotriggered formation or breakdown of novel DNA
based superstructures. The main scientific rolé&JefBo’s microelectronics Laboratory is (i) to develop
methods and design circuits for direct on-chip meament and read-out, as required by the targated b
sensors; (ii) to assess and characterise the agcaral sensibility of the bio-sensors; and (iii)develop
circuits and techniques to enhance them, as rebby¢he system specifications.

Relevance:Large research institution including all sciemtiftxpertise relevant to the project. Significant

effort and know-how in the field of micro-fabricdtelevices for DNA detection/recognition. Had theinma
role in putting together an IP that was “concepyia predecessor of INAMICS.
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CompetenceTwenty years’ experience of participation in Ewgap Projects (starting from “Microelectronic
Regulation”, predecessor of the first Esprit Pragree). Co-ordinated several European projects and
participated to several networks of excellenceti@darly in the field of microelectronics. Know-ho
covering a number of different areas, includingd$ well as biology and medicine.

Needs/Benefits to PartnddNIBo will benefit from DNAMICS, particularly in that it will learn from other
partners’ industrial know-how and specificationenfr real applications (for development of deviced an
systems aimed at the market). It will also gainrfrgeneral contacts with other organisations atmattconal
level with complementary expertise (in particukagarding fabrication and industrialisation).

Recent publications of interest forNAMICS:

» B. Samori and G. Zuccheri, “DNA Codes for NanoscégnAngew. Chem. Int. Ed. Engl. 2005,44
(8), 1166-1181

* M. Brucale, G. Zuccheri and B. Samori, “The dynapriaperties of an intramolecular transition from
DNA duplex to cytosine-thymine motif triplexQrg. Biomol. Chem, 2005,3, 575

e B Samori, G. Zuccheri, P. Baschieri, “Protein udifiodj and refolding under force: methodologies for
nanomechanics’'Chem. Phys. Chem., 2005,6(1), 29-34.

e C. Guiducci, C. Stagni, G. Zuccheri, A. Bogliola,Renini, B. Samori, B. Ricco, “DNA detection by
integrable electronicsBiosensors and Bioelectronics, 2004,19 (8), 781.

» B. Sampaolese, A. Bergia, A. Scipioni, G. Zucchéfi, Savino, B. Samori and P. De Santis,
“Recognition of the DNA sequence by an inorganigstal surface”Proc. Natl. Acad. Sci. USA,
2002, 99, 13566.

e Y. Bustanji, C. R. Arciola, M. Conti, E. Mandelld, Montanaro, B. Samori, “Dynamics of the
Interaction between a Fibronectin Molecule and\ang Bacterium under Mechanical Forc@r,oc.
Natl. Acad. Sci. USA, 2003,100 13292-13297

« L. Benini, M. Poncino, “Ambient Intelligence: A Cqmitational Perspective,” inrAmbient
Intelligence: Impact on Embedded-system Design, Kluwer Academic Publishers, 2003

e C. Stagni, C. Guiducci, M. Lanzoni, L. Benini, BicBd, “Hardware-Software Design of a Smart
Sensor for Fully-Electronic DNA Hybridisation Deten”, in Proceedings of the Design,
Automation and Test Conference, 2005, in press

» C. Guiducci, C. Stagni, G. Zuccheri, A. Bogliolo, Benini, B. Samori. B. Ricco, “A Biosensor for
Direct Detection of DNA SequencesRroceedings of European Solid-Sate Device Research
Conference ESSDERC2002, 2002, 479-482

» C. Guiducci, V. Stambouli, L. Benini, B. Ricco, “@ductive Oxides as New Materials for Electrical
DNA Detection”, Proceedings of the Eighth world congress on Biosensors, Granada (Spain),
Elsevier, 2004
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11. Budapest University of Technology and Economic®ept. of Electronics Technology (BME, HU)
Overview: The Department at BME was founded forty yearstageach and research the topics of materials
science, physical design and manufacturing teclgyalo the field of electronics. The concept of élegics
technology refers to the area of technology assettiaith or applied to the realisation of electooaircuits,
modules and systems. In accordance with this, anaihgrs, BME focuses on the following areas of
microelectronics technology:

< Printed circuit technology, including the fabricatiof high density interconnect, multilayer, micieov
boards, and computer aided design

« High density assemblies with fine pitch compond@isB, BGA, CSP, flip chip), multi-chip modules

e Sensors, actuators and displays, enzyme-basednbase electrically-operated DNA sensors, non-
invasive and minimally invasive biomedical applioat of sensors and microsystems

» Deposition of electron-conductive polymers, orgaltcfunctionalised and nanostructured films

e Laser technology (applying 5 wavelengths from UVIR), microvia drilling, pattern generation,
trimming, etc.

» Quality control and reliability, performance anagsaccelerated lifetime test, life cycle modelling

The department has twelve full-time professors sulficient technical assistance (webmaster, tedumic
etc.) to fulfil the planned activity. The main actiyibf BME is the education of undergraduate and Ph.D
students, but the department has a wide range tinational industrial connections for RTD and tiag
purposes, assisted by close collaborative linkk witmpanies such as Flextronics Hungary Ltd., ELEQT
Hungary Ltd., Bosch Hungary Ltd., SANMINA-SCI Ltisamsung SDI Hungary Ltd., JABIL Ltdtc. The
wide range of professional connections in the neswmiver states and associated candidate countries mad
BME a valuable project partner. The departmenbisstantly active in disseminating the latest RT8uhes in
several international and Hungarian organisatioisevents, like IMAPS, IEEE-CPMT, ISSE (Internatibn
Spring Seminar on Electronics Technology), SIITMi&€drnational Symposium for Design and Technology
of Electronic Packages), OPAKFI (Scientific Sociéty Optics, Acoustics, Motion Pictures and Theatre
Technology), HTE (Scientific Association of Infocomnications), MEISZ (Hungarian Federation for the
Electronics and Infocommunicatiorgic.

Examples of EC-funded projects include:

¢ SIGMA: FP4 INCO-Copernicus, 1997 - 2000.

¢ CHEAP-MULTICHIP-MODULES. FP4 INCO-Copernicus, 1997 - 2000.
e FLEXIL: FP5 RTD, April 1. 2002 — March 31. 2003

e LIDCAT: FP5 RTD, June 1. 2002 — April 30. 2003

* NETPACK, FP5, December 1. 2002 — March 31. 2004

¢ EUROTRAINING, FP5, August 1. 2002 — December 31. 2004

* CCMESYs: FP5, June 1. 2002 — November 30. 2004

e LEADOUT: FP6 CRAFT, September 15. 2004 for 3 years

* FLEXNOLEAD: FP6 CRAFT, for 2 years

« EMCI: FP6 STREP, for 2 years

The existing BME infrastructure includes:

e Laboratory complex for the printed wiring board$thvan everyday running prototyping facility

« Thin-film laboratory and laboratory for photolith@gphy and chemical processes

* Laser processing laboratory, with advanced sunpasiling, test and microscopy facility

» Circuit Modules laboratory, including the assemtilyhips and fine-pitch components

e Sensors and Actuators Centre, including the fycfiir electrodeposition and characterisation of
polymer films, solid and liquid material tests withv/VIS/NIR spectroscopic microprobes

e Laboratory for Computer Aided Desigh and Manufaa(CAD/CAM) of circuit modules

e Laboratory for electronics and measuring techniguesluding performance and signal integrity
facility
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e Laboratories for Quality Control and lifetime testelectronic modules and systems equipped with
highly accelerated stress test equipment, clintaitchamber, X-ray microscope

Key PersonnelDr. Hunor Santha, Prof. Gabor Harsanyi,

Expertise:Research, development, design and prototypingighf tlensity electronic modules and sensors;
laser patterning; andyia generation of laminated and flexible substrates NMtCM prototypes, sensor
technology and applications. BME also has expeitidggiomedical sensor applications; the developnaoént
high quality Internet-based materials to supportication and networking to disseminate knowledge;
promoting information exchange and traininghdls considerable EC project experience, as lidtedea
and experience of industrial projects (with GE, Sangy, Flextronics, Elcoteeic.)

RelevanceThe Sensor Laboratory of BME has conducted rebesince 1997 on biosensors and sensors in
biomedical applications. The current team coveverg broad and interdisciplinary background, inahgda
medical doctor, bioengineer, electrical engineed diomedical engineer. Additionally, the whole
Department of Electronics Technology is committedgupport the research topics of the Sensor Ladmyrat
which will ensure easy access to a broad and tighrexpertise in materials science and a vast expagiin
electronics for the project consortium.

CompetenceBME has proven to be a good partner for EuropealesRTD activities, co-operating in
research projects and networkg. the department has co-ordinated the NETPACK Cluthhe® NETPACK
Project, organised workshops for the EuroTrainingdet,etc. Since 1997, five projects supported by the EC
have been completed successfully, two projectingseogress and a further three are approved. dttenical
tasks assigned to BME in the workplan fit very efifeely with the expertise of the researchers iwedland
the available equipment.

Needs/Benefits to PartneRTD activities of BME can move towards nanobioteabgy and life science
applications, with the help of INAMICS, which serves the strategic objectives of BMEhds an obvious
interest to give tasks to its researchers in topidggh societal importance and requiring skiiutting edge
technologies, as this helps to maintain its stdfigh professional quality. The possibility of ddishing spin-

off companies after the project is also an attvagioint.

12. Cranfield University (CRAN, UK)

Overview: The Fluid Mechanics and Computational Science @aIURAN is the largest academic centre for
postgraduate studies in science and technology est&h Europe. Its research, teaching and techyolog
development functions are closely linked to indystrublic and defence sectors across the UK, Euamge
internationally. ®AN has established activity in the broad areas otiangical, manufacturing and aerospace
engineering, management, applied science and niesticence. The Fluid Mechanics and Computational
Science Group (FmacCsS), directed by Prof. Drikakisurrently engaged in several research topicsnawd
initiatives in relation to computational fluid dymés; microfluidics; physiological modelling; comational
nanotechnology; and modelling of flow, mass, difftasand chemical reaction transport process at oracr
micro- and nanoscales. Several of the current ast grojects carried out by the group are closelgted to
those to be addressed herein and there is a higfleedlef commonality in terms of challenges aridimogn
complex unsteady simulations and transport procestelling. Further, the present project requiresutbe of
high-resolution/high-order computational methods ffows featuring unsteadiness in which the groag h
extensive experience. Therefore, the project witwdupon a substantial body of existing capabditéand
expertise. The computational activity aRABI is supported by the Cambridge-Cranfield High Pennce
Computing Facility (CCHPCF) which was funded under SRIF initiative by Cambridge University and
CRAN. CrRAN will primarily contribute to the computational malting (computational fluid dynamics and
multiscale modelling) in connection with the objeetof optimisation of the formation of nanotechoital
probes within the microfluidic flow using computatal fluid dynamics. Furthermore, the FMCS groufl wi
contribute to the optimisation design studies.

Key PersonnelProf. Dimitris Drikakis
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Expertise: Development and application of computational mdsh@nd models. Computational Fluid
Dynamics (CFD) and Computational Nanoscience (CM8) Nanotechnology (CNT) models. Some
examples include CFD: flow and mass transport, lwaisfer, diffusion processes, multi-material fow
mixing and turbulence, and shockwave physics; add:CGnicrofluidics, nanofluidics, membranes modaeilin
molecular dynamics, and multiscale modelling.

RelevanceThe FMCS group has been involved several natiandlinternational (EC-funded) projects, as
well as industrially-supported projects in the diedf computational fluid dynamics, fluid mechaniasd
transport phenomena and computational nanotechyoligpf. Drikakis is currently involved in projects
related to micro- and nanofluidics.

Competence:Prof. Drikakis has eighteen years of research rgxpee in CFD and more recently in
computational nanotechnology. Furthermore, he hasaged several EU, industrial and EPSRC research
projects. He has developed computational methodsnamdels pertinent to micro- and nanofluidics (and
transport phenomena in general) and is currenthestising a group of fifteen research assistantthin
above fields. Many of these developments areldeitaoth for serial and HPC parallel computers.

Needs/Benefits to PartnégZRAN will benefit from this project because the FMC8ugr’'s main activity is the
development of advanced computational strategi@iseirontext of continuum and molecular mecharocaf
broad area of fluid flow and mass transport prolsleihe project will also provide the opportunitytte
group to collaborate with a number of SMEs and m#oademic institutions thus enhancing its scienéihd
technical competence.

15. Steinbeis-Europa-Zentrum (SEZ, D)

Overview: The Steinbeis Foundation for Economic Promotiors feunded by the government of Baden-
Wirttemberg in 1971 with a foundation capital ob&hillion. The Foundation runs approximately 500 so
called “Technology Transfer Centres”, mainly in BadNurttemberg, but also in other regions in Gegman
and beyond — in Austria, Switzerland, Norway, Chiled Malaysia. The Technology Transfer Centres are
mostly attached to research organisations in dalguarantee close connection between R&D and indus
More than three thousand researchers, consultarttseagineers carry out more than twenty thousand
contracts per year to improve the strategy, pradaod process development of companies. The Sieinbe
Foundation undertakes:

* Research and development for companies, with dpeaiapetence in the economically important
fields of technology and growth

* Technology transfer, providing commercial solutiémspublic sector assignments

e Consultancy services along the whole value chasthriology and innovation watch; audit;
assessment; foresight; developing new technologiegesses, methods and systems; management;
marketing; sales; financing and shareholding; &gibnal economic development;

« Policy advice, evaluation and expert opinions fablit and private organisations, companies, banks,
efc.

e Training and further education for companies

SEZ is an entity of twenty people within the SteisbFoundation, responsible for the support of Ream
research projects and transnational co-operatidauiope. It was founded in March 1990 and has lzeen
member of the European network of Innovation Relmntres (IRC) since 1995 and head of the IRC
consortium responsible for Baden-Wurttemberg, Trigia and northern Switzerland. SEZ is also thecifi
National Contact Point (NCP) for SMEs in the Badéirttemberg region. In Germany, a national agre¢men
created a network of regional contact points forESMin order to allow an easier access to thisicein
their region. It aims to promote technology trandfem universities and polytechnics to local iniiad
firms.
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SEZ is a non-profit organisation with an annual drtdof in excess of €1 million, 85% of which issed
through external funding. Its core activities are:

* To assist organisations to participate in EurofR&D projects

e To support the management of international resganajlects

* To provide assistance with the exploitation of tbgearch results

¢ To promote transnational technology transfer

» To stimulate and support the innovation processdastrial companies

Key PersonnelDr. Ulrich Sutter and Dr. Jonathan Loeffler

Expertise: SEZ has vast experience of organising workshopsifecences and brokerage events for
technology transfer; as well as finding partnersR®D proposals. It has been involved in more ttvaenty-
five European projects in the last years such as:

*  NANOROADSME - Development of advanced technology roadmapsanomaterial sciences and
industrial adaptation to small and medium size@mgmises — Specific Support Action — DG Research
(2004 - 2006)

« NANOMAT — Targeted action to encourage the participationSMEs in the & Framework
Programme in the nanotechnologies and nanomatdiedds — ETI Specific Support Action - DG
Research (2004 — 2006)

« Innovation Relay Centre — Co-ordinator of one fif/fiwo IRCs in charge of DG Innovation with the
mission to support transnational technology tran$i®93 — 2006)

The foundation has participated in some fifty EQj@cts, fifteen as co-ordinator and has acted aggr
manager for SMEs in a further seven. SEZ also hdensive experience in organising workshops,
conferences and brokerage events for technologgfag as well as finding partners for RTD propssal

Relevance:Work package leader for dissemination activitis/olvement in transnational technology
transfer methods and implementation of best prestiespecially for SMEs. Dissemination of projesuits
in European networks and national nanotechnologstets.

CompetenceFifteen years’ experience in transnational teobgwltransfer and support of EC research
projects for SMEs. NCP for SMEs in Baden-Wuerttergbend Innovation Relay Centre since 1995. SEZ
employs qualified chemists, materials scientistd biologists. It is involved in a network of moiean six
hundred technology transfer centres implementedninersities and research institutes, bringing tiogre
more than eight hundred professors.

Needs/Benefits to PartneBEZ will benefit from the project by having thesswility to transfer and
disseminate new research results to relevant induptartners in its SME networks. Expand its netwof
contacts in the domain of nanomaterials.
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16. LioniX BV (LIONI X, NL)

Overview:LIONIX is a private company based in Enschede, the Nattus, with about twenty people. Itis a
leading provider in the development and small ghhrolume production of innovative products based o
microsystems technology, MEMS and nanotechnolodye Tore technologies are integrated optics and
micro- and nanofluidics. IDNIX works on a customer-specified basis and hasestdird own product designs
on an OEM base. It aims at an open and sustainatioreship with its customers, and strives for anmlye
involvement and a leading role in the whole trajegt from concept development to supply during the
lifecycle of the micro-product or -system. In ordeminimise risks, projects are executed in a ptiaet-up.
LIoNIX guarantees the application of leading-edge teldgies. Its employees have in-depth knowledge and
years of hands-on experience in micro- and nanwfaion technologies in general, and the applicatd
integrated optics and micro- and nan fluidics imtipalar. LIONIX’s team is creative and innovative, and is
contributing to advancing the front lines of teclugy. The combination of micro- and nanofluidicsdan
integrated optics givesidnIX an unrivalled expertise in the emerging area aif-dn-a-chip, while the
combination of integrated optics with the micromeies expertise assures a strong position in the af
MOEMS (Micro-Electro-Optical Mechanical Systemshageholders of IONIX include the University of
Twente and the Dutch Innovation Stimulation funaritfonds”.

Key personnelMr. Henk Leeuwis

Active in the MST for over twenty years, he hagiedrout research as well as development work tiaguh
several products such as chemical (CHEMFETS), niagrend micromachined sensors, microfluidic
components and systems. He has been project mamaagerdepartment head, with responsibility for
marketing and sales (Dutch Centre for Micro-Elauits, 3T BV) with a focus on custom-specific
development of leading edge microsystems for lamgiistrial companies. He was active in European
programmes as project leader for RTD projects and @roposal evaluator. He is Honorary Founder and
Board Member of the Dutch Micro- and Nanotechnolodgsociation (MinacNed) and is involved in
numerous governmental task forces and committees.

Dr. R.G. Heideman

René Heideman, Chief Technology Officer, obtainesdvh Sc. and his Ph.D. degrees in applied phygitsea
University of Twente (subject: “Optical waveguidasked evanescent field immunosensors”). The work was
focused on researching the possibilities of commakeapplication of the sensors developed duringRheD.
period. His postdoctoral positions concerned theeldgpment of a fully packaged integrated opticab)b
chemical sensor, resulting in the patented Macmdehinterferometer, and of the development ofgrated
optical components for the telecom field, with aus on an integrated acousto-optical isolator.Héunore,

a TE/TM polarisation splitter, an electro-opticabdalator and an acousto-optical mode splitter Haeen
developed. After his postdoctoral positions, heliadphis extensive know-how in industry for TMP and
Mierij Meteo. In this latter company, he was managethe integrated optics R&D group. He has writte
over fifty papers and holds about ten patentsentegrated optics field.

17. Microtronics Engineering GmbH (MICRO, A)

Overview: Microtronics is an innovative producer of wireless and optical measuring systems. The total staff of
20 persons is assigned to the divisions R&D (50%), production, service and support (35%), administration
and sales (15%). MT was founded in 2006 as spin-off after a 5 years history as electronics department of
INAUT Automatisierungs GmbH. The company is owned by it's three persons management board (51%:
Hans-Peter Buber, Stefan Pfeffer, Andreas Aigelsreiter) as well as financial and strategic investors (49%).
With our Know How in the areas of electronics, mechanics, optics and software we can realize all solutions in
our EN 1SO 9001:2000 and EN ISO 13980:2002 certified production- and development facilities in Austria.

Key Personnel: Andreas Aigelsreiter, Hans-Peter Buber, Stefan Pfeffer
Expertise: MT’s expertise lies in design, development and production of mechatronic systems.
Relevance: Proven experience in design, development and construction of complex mechatronic machines

especially from DNA analysis device "hybOrg" and feasibility study "fluorescent online measurement of
microbiological parameters in water"
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Competence: 3D-CAD mechanics design, electronics design, software design and development, assembling
of mechanics and electronics, system integration, production of low volume series (<10.000 units per year),
second level support for complex machines, ISO and ATEX certified development and production facility

Needs/Benefits to Partner: MT brings experience in successful development of DNA analysis systems and all
of its associated parts into the project. Designing practicable system architecture, settlement of such a project
and integration of scientific results as well as complete units supplied by third parties are well known activities.
On the other hand MT relies on the biological and biochemical input of the scientific project partners.

18 . Provenion GmbH (PRO, D)

Overview: Provenion engineering is a practice oriented development enterprise, translating new
procedures into industrial products. One focus is the holistic development of software controlled
electro-mechanical precision devices in the range of biological- and medical technology, as well as
for quality assurance in production processes.

Provenion's performance is characterized by multidisciplinary knowledge. The team embodies four
mechanical engineers, three electronic engineers, one software architect and two software
engineers as well as three precision mechanics. Provenion's business network extends that team
by physicists doctors and a close relationship to several faculties of the Munich University.

Reference Projects:

* The development of a fully automized in-vitro analyzer for DNA/RNA, running the gen-i®
procedure.

« Programming of software packages for assay development.

« Development of an equipment for percutane transluminal angioplasty with radioactive fluids
(itm Rhenium-PTA®)

« Development of endodontic treatment devices for S.E.T. GmbH.

* System integration of microdosing technology in a bio-analytical device.

e System integration of opto-electronics and vision technology in a micro fluidic device for bio-
medical production.

¢ Advancement of an x-ray examination device.

* Development of magneto — hydraulic fuel direct injection systems.

Provenion is certified DIN ISO 9001:2000 and familiar with FDA and EN/ISO compliant
development documentation.

Key Personnel: Dipl.Ing Bernhard Sander,

Expertise: Micro fluidic; micro dosage; fluid atomisation; opto-electronics; design of complex
precision mechanical devices; software engineering; electronic engineering; development of
measure and control software for lab & analysis; prototyping; manufacture of special purpose
devices and machines.

Relevance: World leading in electronic controlled fuel direct injection systems for two-cycle engines
- complying with 2006EPA / 2008CARB "Three star ultra low emission standards”

Competence: Automated measuring technology for quality management and product testing
machines; micro hydraulic measuring technology for development of fluidic components; software
for lab measurement technology; micro mechanic fluid control devices; vision technology based
manufacturing and testing processes; efficient pressure- and spray generators.

Needs/Benefits to Partners: manufacture and prototyping of mechanic / electronic test setups;
measure- control- and analysing software; fluidic and micro fluidic components and setups; know
how of serial production needs in a development process; coordination and definition of interfacial
needs between the developed modules.

Page 146 of 151



IP 026804-2 INAMICS August'82008

Management team: Key Personnel

Dr. Christian Mittermayr

A project and innovation manager at Lambda GmbH.idHa chemist by training, with a specialisation in
biotechnology and analytical chemistry and he hasenthan ten years’ experience in research at wario
positions. His early research focused on statistiata analysis and signal processing. Becauski®faide
expertise he now heads multidisciplinary projectsLambda, like lab-on-a-chip-based microarrays or
nanotechnological signal enhancement. During tis¢ flaree years he was also sub-project leader of a
consortium within the Austrian Genome Project GEN-A

Geoff Pollard, B.Sc., Ph.D.

Technology Translator and member of the Steerinmi@ittee of the Pro-Bio Faraday Partnership, which
facilitates the explotation of biocatalysis withhre UK. Member of the Marine Biotechnology Grouptte
Foresight Marine Panel. Prior to this, he was eadag inventing, developing and commercialising -non
intrusive mixing technology. He was a member of thdvisory Group of the Technology Transfer
Programme of the UK Basic Technologies Initiatived ehas experience of facilitating four technology
roadmaps. These include the Pro-Bio roadmap (ilalmotation with others), a roadmap on urology, one
immobilisation in catalysiswww.bhrgroup.com/extras/immocat.htrand one currently under development
on the role of catalysis in renewable feedstocks.

Dr. Ulrich Sutter

Dr. Sutter holds a degree in physics and a do&anagngineering sciences from the University ofl&tahe.

He was working for over three years at the Institot Ceramics in Mechanical Engineering (IKM) a¢ th
University of Karlsruhe in the field of materialisnce (piezoceramics) and nanotechnology. At thenemt,

he is working as a consultant for the SteinbeissgasZentrum in the field of nanotechnologies, new
materials and production technology (NMP). He hasdgexperience in addressing the difficulties and
demands of research organisations and SMEs wodtiragEuropean level as well as funding mechanisms f
SMEs, technology profiling and innovation auditifte has also knowledge in the field of IPR, as aslin
patent analysis.

Dr. Jonathan Loeffler

Director of the Steinbeis-Europa-Zentrum Karlsruhe, holds a degree in chemistry and a doctorate in
materials science from the University of Stuttgate has over four years’ experience in thin-filndan
microstructure technologies. He has been workinghfe Steinbeis Foundation since 1996 and hasaljse

in the support of SMEs, in the management of Euang®rojects and in the international technologydfer,

in particular between German and French compaHiesas been leading various European researciciwoje
with SMEs and has been participating in many différsupport activities from the European Commisgion
the domain of technology roadmaps, Innovation Managnt Techniques, Best Practice of Innovation and
European management. He has good experience iassilty the difficulties and demands of SMEs working
on a European level. He became director of thenBégs-Europa-Zentrum Karlsruhe in March 2000.

Page 147 of 151



IP 026804-2 INAMICS August'82008

Advisory Board member profiles

Dr. Beate Hambsch
Technologie Zentrum Wasser (Water Technology Centegr

The Water Technology Center (TZW) is the centeapyilied water research of the DVGW, the
German Gas- and Waterworks Association. The DVG¥WbIgical and economical independent.
The association follows non-profit goals only. ThR&N co-operates with water works by doing
joint research projects. The TZW is contact poamtduthorities, ministries and associations in all
questions concerning surface and ground waterkidgrwater and water technology. The TZW
provides a link between the DVGW, the basic redeatt¢he universities and the water treatment
companies. The TZW is involved in all questionsa@ning water chemistry, water technology,
microbiology, site management, groundwater and swlkerial testing, corrosion and distribution
systems. The TZW is initiator and member of sevieasibnal and international joint research
projects with subsidy from the DVGW, the German idliry of Research and Education, the
European Union and others.

Beate Hambsch is the Head of the Microbiology Depeant. Her main working areas are:
0 Microbiological analysis of drinking water and ravater
o Practical microbiological problems in drinking wateeatment and supply
0 Measures in case of emergency
o Legionella-Monitoring

Dr. Hambsch is regularly pusblishing in scientifozirnals and working on technical reports. She
partipated in several European funded projects.e®fc she worked on Coliform bacteria in
drinking water, Enteropathogen Viruses in surfaggew as well as on the automated detecton of
Cryptosporidia and Giardia in water samples.

Dr. Steve Pedley

The Robens Centre for Public and Environmental Hedh (RCPEH), University of Surrey, UK

The RCPEH is a department of the European Instafitdealth and Medical Sciences (EIHMS), University
of Surrey. The RCPEH is a World Health Organisat@oilaborating Centre for the Protection of Water
Quality and Human Health. In this capacity, the E&Rprovides support to the WHO for the productiod a
dissemination of health-based guidelines for thadityuof drinking water and recreational waterst. Bedley

IS a microbiologist with over twenty-five years’ mxience of research and consultancy work. Foptss
thirteen years he has specialised in water quahtyiution control and public health. He has extems
experience in bacteriological and virological teigues, and public health microbiology related totewa
quality. Dr. Pedley has carried out research amswtancy projects on behalf of NERC, EPSRC, UK
Environment Agency, USEPA, WHO, UNEP, DFID, Britistouncil, DANIDA, FAO, Save the Children
Federation, World Bank and the International Atofeieergy Agency. He has worked on a number of water
quality monitoring and assessment projects, inolydissessments of national and local capacity imy&e
Ethiopia, Zimbabwe and Qatar, and infrastructureettgoment in The Gambia, Ghana, Uganda, Costa Rica,
Turkmenistan and Mauritius.
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Prof. Dr. Franz Allerberger

Austrian Agency for Health and Food Safety (AGES)

AGES combines five federal public health laborasrithree agricultural research centres, five fomutrol
institutes and four veterinary institutes. Theandate is to protect the health of humans, aniaradisplants,
by effective and efficient evaluation of food sgfeind by the epidemiological surveillance of cominable
and non-communicable infectious diseases. Abotéeiif national reference labs for infectious disease
located at AGES. Prof. Dr. Allerberger is head abBess and Human Medicine.

Prof. Dr. Allerberger studied medicine at the Umity in Innsbruck, Austria and has a Master of IRub
Health from Johns Hopkins University in Baltimofdaryland, USA). He is a consultant for hygiene and
clinical microbiology. In 1989-90, he undertook esidency at the Mayo Clinic in Rochester (Minnesota
USA) and during 1993-4 he was a faculty memberaling Hopkins University. Starting from 1992 he
worked in various roles for the Austrian Federahigiry of Health and as a professor at the Unitersi
Innsbruck (Institute for Hygiene and Social Med&iruntil he became Head of Business Area Human
Medicine at the Austrian Agency for Health and F&afety in 2003. Prof. Dr. Allerberger has puldidh
about one hundred and fifty scientific papers, othared two books for clinical microbiology and was
contributor to a video course on bio-warfare fordinal personal. He has received seven awards jtsr ed
the European Journal of Clinical Microbiology & éufious Diseases and is on the advisory board er pe
reviewer for five scientific journals. In Austri®rof. Dr. Allerberger was responsible for estaldfighthe
diagnostic laboratory facilities for anthrax andadipox within the national alarm plans and orgadiseon
behalf of the Federal Ministry for Health — handasemurses for medical laboratory staff on the deirof
dangerous pathogens.

Paul Horton
Chartered Institution of Water and Environmental Ma nagement(CIWEM)

CIWEM is an independent professional body and &teged charity, advancing the science and pracfieeater and
environmental management for a clean, green artdisable world.The present day Institution was formed in
1987 when the Institution of Public Health Engineers merged with the Institution of Water Engineers
and Scientists and the Institute of Water Pollution Control to form the Institution of Water and
Environmental Management.The Institution was granted a Royal Charter in 1995 and was proud to
celebrate its centenary in the same year.

Paul Horton iDirector for International Development and responsible for International matters within
the Institution and the further development of CIWEM worldwide. This involves working with CIWEM
international branches, UK and overseas members; the European Water Association and other
professional bodies; relevant trade organizations, who have an international dimension; building
links with appropriate governmental and intergovernmental bodies; and influencing the development
of EU policy.
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A.2 SUBCONTRACTING

Subcontracting is required by three partnersy l(partner 1),BME (partner 11) and SEZ (partner 1Bhe
selection of all subcontractors will be done in pliance with the Art. 1.6 of Annex IlI.

LAM needs to subcontract the manufacturing of mouwltisch are used to develop microfluidic structunes i
polymersvia a mould injection process. While R&D work is invetl in designing the microfluidic
structures, the manufacturing of moulds is a weliklished process that is offered by specialisedpanies
at competitive prices. It is common practice faagpic manufacturers using injection moulding tosoutce
the mould making to these specialist companiess iSlexpected to cost €25,000.

BME's Department of Electronics Technology is mgifdcused on electrical engineering and some aspect
of microtechnology and biosensors. Some specifikstaequire the use of equipment and servicesatieatot
available in-house, and fall outside BME’s everydmivities. This service is only required for lbeul
periods during the project, and it is uneconomicgdurchase these resources.

1. Test units and prototypes of microfluidic structureill demand drilling of glass sheets, most
probably with an excimer laser, which is not avagawith the appropriate wavelength within the
department at BME. Therefore, such tasks will bis@urced.

2. Some specialised mechanical engineering and manufag tasks,eg. CNC machining of
thermoplastic polymers or hard alloys will be outs®d to a company having the necessary
equipment and know-how.

3. Some mechanical testing tasks for prototypes aeid domponents in the latter phase of the project
will need a subcontractor with suitable testinglfaes.

4. Certain unpredictable problems requiring expeiitiserganic chemistry and chemistry might not be
solved by BME, since its background in this regarchainly some biofunctionalisation strategies and
electrode testing.

5. To support the activities towards industrialisatione or two independent experts will be contracted
in the issue of manufacturability in order to obtaidependent opinion and personal consultation for
refinements directly from the industry.

6. When some intellectual property would be generdtathg the project, external patent attorneys will
be contracted to support the scientific staff, eeahis is the usual practice at the university ram
patent attorneys are available as full-time empaye

The estimated cost of this is a total of €16,00GHe full duration of the project.

SEZ will subcontract standard project-accompanyasfs to subcontractors, like readily available IT
resources and services for project managementetelopment and maintenance of the DINAMICS online
corporate communication platform, including an naldocument management system, a discussion forum
and a public website. In the domain of financialjgct management, software products equivalerteo t
software tool "VITAMIB", which was especially dewgled for financial controlling in an european reska
project supported by the EC, will be consideredtfierproject management."

Depending on the skills of potential subcontracttrs subcontracting tasks will be divided into one
or two subcontracts. If possible, there will beyomhe subcontract. If none subcontractor can bedavhom
is able to carry out all tasks, two subcontractklve concluded: one for the website design, pnognang
and maintenance and one for the installation, atiaptand maintenance of the content managemeiarsys
SEZ will issue the subcontract.”

The estimated cost of this is a total of €30,00Gte full duration of the project.

Audit certificates for all partners will usually Bebcontracted to an external auditor. An alloveanfc€1,000
per partner per year has been assigned for this.
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A.3 THIRD PARTIES

LAM has access to resources at Greiner BioOne (Fhekesen, Germany). AM is a wholly-owned
subsidiary of GBO and, through a contract, it heceas to resources at cost. Since company pdtity at
increasing efficiency and reducing cost by exphgjtisynergies and reducing overhead by avoiding
redundancy of key personnel and equipment, reseasburces are split between the locations and site
where most appropriate.

The resources relevant to theNAMICS project comprise personnel and usage of instrtgv@d machinery
in the R&D department, construction office and theduction facility. Usage of these resources is
anticipated in WP4 and WP5. The value of theseuress is approximately €160,000 for the whole donat
of the project.

A.4 COMPETITIVE CALLS

No competitive call is planned for including a npartner to the consortium. The consortium and tiogept
co-ordinator will identify the appropriate candidat

A.5 THIRD COUNTRY PARTICIPANTS

No third country participants are involved inNAMICS.
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