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EXECUTIVE SUMMARY

The kick-off meeting was held on 15th October 2018 in Barcelona (Spain), organized by VHIR partner. All
consortium representatives were present, either in person or online during the full duration of the meeting.
The meeting started with an overview of the EVO-NANO project, its objectives and milestones, presented
by the project coordinator. He also also gave an overview of the governance structure, internal reporting
procedures, and noted that the main decision body of the Consortium will be the Executive Board. After the
introductory and management related remarks, presentation of WP4: Dissemination, exploitation and
communication followed. The first part of the meeting was concluded by the overview of the financial
aspects of the project and financial reporting requirements. In the next sections, Project Officer gave
presentation on current state of Horizon Europe and Sabine Hauert gave A crash course in science
communication.
The kick-off meeting continued with research-related presentations. Francesco Stellacci talked about
structure-property relationships of nanoparticles, their characterization and biological effect. Larry Bull
from UWE talked about WP1: Development of the evolvable Cancer Simulator (eCS); Sabine Hauert
(UNIVBRIS), Sebastian Lafond (AAU) and Sepinoud Azimi (AAU) presented WP2: In silico experimental study
of the eCS; while WP3: In vitro/in vivo validation of evolved anti-cancer strategies was presented by Piotr
Barski (synthesis of nanoparticles) and Simo Schwartz Navarro and Isabel Rodriguez Fernandez (in vitro and
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in vivo testing). All research related presentations we followed by detailed discussions on open issues and
strategies how to tackle them.
At the end of the meeting project coordinator gave an overview of extra activities and plans that came up
since the proposal writing and approving by the European Commission. During the final discussion all
participants agreed to organize intensive online meetings during November to discuss all open issues
related to the model development and to move most of the project related communications to Slack
platform.

LEGAL NOTICE
Neither the European Commission nor any person acting on behalf of the Commission is responsible for the use,
which might be made, of the following information.
The views expressed in this report are those of the authors and do not necessarily reflect those of the European
Commission.
© EVO-NANO Consortium, 2018
Reproduction is authorised provided the source is acknowledged.
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1 DESCRIPTION OF THE MEETING

The kick-off meeting held on 15th October 2018 in Barcelona (Spain), organized by VHIR partner,
successfully brought together representatives from all 7 institutions that form the EVO-NANO
Consortium. It was an opportunity for all partners to discuss main objectives of the project, to
present their prospective contribution to the project, to discuss main topics of each research group
and get more information on the project management procedures.
The aim of the meeting was to ensure that everyone has a common understanding of the project
and their roles in it. In addition to representatives of all 7 institutions, at the meeting was prof.
Francesco Stellacci from EPFL (Switzerland) as scientific adviser, and, remotely from Brussels,
Barbara Gerratana as Project Officer from European Commission. Representative from UWE
Version – issue date: 1.0 – 26/10/2018
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partner, prof. Adamatzky was also present remotely due to his flight cancelation because of the
storm that hit Barcelona the evening before the meeting.
EVO-NANO OVERVIEW, WP5: PROJECT MANAGEMENT

At the kick-off meeting the participants were welcomed by the project coordinator Igor Balaz
(UNSPF) who delivered a presentation of the EVO-NANO project, its objectives and milestones. He
emphasized main purpose of EVO-NANO:




to build an evolutionary model to simulate all the main aspects of nanoparticles dynamics in
the body and tumor environment,
to streamline synthesis of functionalized nanoparticles suggested by the evolutionary
model, and
to validate efficacy of artificially evolved nanoparticle designs using in vitro microfluidics and
in vivo pre-clinical tests.

He continued with presenting EVO-NANO governance structure, internal reporting procedures, and
noted that the main decision body of the Consortium will be the Executive Board. The Board will be
responsible for monitoring the project implementation and determining the strategy and direction
of the project. The Board will be made up of one representative from each partner and will gather
at least twice per year for the duration of the project. He also presented Expert Advisory Panel. He
emphasized outline of the first project year: what are the deliverables, who is responsible for them
and when are the deadlines. Finally he discussed Data Management Plan (DMP) and preparatory
steps for the First review meeting. Due to importance of the DMP for this project, UNSPF and UWE
partner worked in advance on it and uploaded draft version before the kick-off meeting. The link to
uploaded version was distributed to all partners with expectation to send their comments to UWE
partner as soon as possible. Dr. Balaz made a quick introduction of the EC contacts in charge of
EVO-NANO: Ms. Barbara Gerratana, Project Officer, Ms. Lucia de Bovis, Financial Officer and Linda
Curzola, Backup Project Officer.
WP4: DISSEMINATION, EXPLOITATION AND COMMUNICATION

Following the first presentation, Igor Balaz with help of Sabine Hauert (UNIVBRIS) and Andrew
Adamatzky, who compiled presentation, gave an overview of WP4: Dissemination, exploitation and
communication. During the presentation, 19 logo proposals were displayed and attendees voted for
their favorite. We presented plan for Academic Dissemination, Open access, Public outreach
activities, Exploitation and Communication. Finally we outlined indicators for measuring efforts of
communication activities.
FINANCIAL MANAGEMENT

Version – issue date: 1.0 – 26/10/2018
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In the following session Igor Balaz presented financial aspects of the project and financial reporting
requirements. He gave an overview of the financial distribution and reminded participants about:




Which partners should provide certificate of the financial statements;
Requirements of periodic reports (technical + financial report);
Details of and individual financial statement.

He also remind everyone that each beneficiary must provide an explanation of the use of resources,
must keep records and other supporting documentation (original documents) for at least 5 years
after project closure, and must provide details of all eligible costs as well as explanation of the use
of resources. He gave an brief overview of eligible costs and emphasize necessity of keeping timesheets for all staff working part time on the project.
SCIENCE COMMUNICATION AND EXTERNAL TALKS

Before moving to the research part of the project, Barbara Gerratana gave presentation on current
state of Horizon Europe (the new EU budget program of the EU for research) and the EIC (the
European Innovation council) and Sabine Hauert gave A crash course in science communication. Dr
Hauert explained benefits, strategies and tools of efficient scientific communication illustrated with
memorable examples.
The kick-off meeting continued with research-related presentations. Francesco Stellacci talked
about structure-property relationships of nanoparticles, their characterization and biological effect.
His talk was followed by lengthy discussion with other consortium members on nanoparticle aspects
that should be included into our simulation model with special emphasis on surface patterns of
functionalized nanoparticles.
WP1: DEVELOPMENT OF THE EVOLVABLE CANCER SIMULATOR (ECS)

In the following sessions each WP leader presented objectives of corresponding work packages,
their related work and discussed open problems. Larry Bull from UWE talked about WP1:
Development of the evolvable Cancer Simulator (eCS). He explained tasks and deliverables of the
WP1and presented previous research done by the UWE group on the evolutionary algorithms and
unconventional computations. He discussed issues of artificial creativity and open-ended search in
evolutionary algorithms. As one of the applicable strategies for creating eCS he emphasized selfadaptive mutations and the problem of complexity of search space during the adaptation process.
He further contrasted two aspects of creating the Simulator: searching for appropriate model (via
data mining) and searching for appropriate solutions (via optimization).
WP2: IN SILICO EXPERIMENTAL STUDY OF THE ECS
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After his talk, Sabine Hauert (UNIVBRIS), Sebastian Lafond (AAU) and Sepinoud Azimi (AAU)
presented WP2: In silico experimental study of the eCS. Dr. Hauert presented her previous research
of swarming systems, tumor simulators and microfluidics. She previously developed tumor
simulator NanoDoc whose aspects we will use in developing eCS. She explained parameter space
used in NanoDoc and discussed swarming strategies at different scales. Since the simulated and
tested treatments will consist of billions of individual nanoparticles, she emphasized importance of
emergent group behavior like collective motion, synchronization, structure assembly and
amplification.
Dr. Lafond and Dr. Azimi presented their previous related projects and explained architecture of
supercomputer Sisu and Taito superclusters that will be used to run parallelized simulations. They
also showed overview of the modeling part of the project and specified role and importance of
parallelizing the eCS.
WP3: IN VITRO/IN VIVO VALIDATION OF EVOLVED ANTI-CANCER STRATEGIES

Next three presentations we related to WP3: In vitro/in vivo validation of evolved anti-cancer
strategies. First, Piotr Barski (PCS) presented their capabilities in synthesizing functionalized gold
nanoparticles. He gave an overview of production procedure, some recent results and specified
details on characterization, production quality and control of produced nanoparticles. After his
presentation, Simo Schwartz Navarro (VHIR) and Isabel Rodriguez Fernandez (IMDEA NANO) gave
an overview of planned in vitro and in vivo experiments. IMDEA NANO will construct all microfluidic
devices with input from VHIR (provide cell lines). Dr. Fernandez presented IMDEA NANO R&D
capabilities and talked about all four microchip devices that will be constructed over the course of
the project. For each microchip she elaborated its aim, goal and construction approach.
Dr. Schwartz explained importance of Cancer Stem Cells (CSC) in tumor treatment and gave an
overview of experimental results of his research group in targeting CSC, nanoparticle biodistribution
in vivo, CSC in vivo and in vitro models. These presentations were followed by lengthy discussions
with members of the ‘modeling’ groups about aspects that should be included into the eCS and
their relative importance. All attendees agreed that Simo Schwartz Navarro will compile a list of
most important issues from the clinical perspective and distribute it to the whole Consortium until
the end of October.
MEETING CONCLUSION

At the end Igor Balaz gave an overview of extra activities and plans that came up since the proposal
writing and approving by the European Commission. He outlined plan for applying to FET
Innovation Launchpad and presented collaboration offers.
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During the final discussion all participants agreed to organize intensive online meetings during
November to discuss all open issues related to the model development and to move most of the
project related communications to Slack platform.

2 DEVIATIONS FROM THE WORKPLAN
none

3 CONCLUSIONS

The meeting was successfully organized by VHIR partner in Barcelona. All project partners
presented execution plans for corresponding Work Packages. Presentations of research plans were
followed by very fruitful discussions. All members of the Consortium agreed on the necessary first
steps that should be performed in the first few project months.
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7 APPENDIX

AGENDA OF THE MEETING
EVO-NANO, Grant agreement n. 800983
Draft Agenda
Kick-off meeting, 15 October, 2018.
Vall d'Hebron, Barcelona, Spain

9:00 – 9:30

EVO-NANO overview & WP5 Project management (UNSPF) [Igor Balaz]

9:30 – 10:00
Balaz]

WP4 Dissemination, exploitation and communication [Andrew Adamatzky, Sabine Hauert, Igor

10:00 – 10:30

Financial issues and financial reporting requirements [Igor Balaz]

10:30 – 11:00
Presentation on Horizon Europe (the new EU budget program of the EU for research) and the EIC
(the European Innovation council) [Barbara Gerratana]
11:00- 11:30

Coffee Break

11:30 – 12:00 A crash course in science communication [Sabine Hauert]
12:00 – 13:00

WP1 Development of the evolvable Cancer Simulator (eCS) [Igor Balaz, Andrew Adamatzky]

13:00 – 14:30 Lunch
14:30 – 15:15

Structure-property relationships of nanoparticles [Francesco Stellacci]

15:15 – 15:45

WP2 In silico experimental study of the eCS [Sabine Hauert, Sebastien Lafond]

15:45 – 16:15

Synthesis of functionalized NP [Piotr Barski]

16:15 – 16:45
WP3 In vitro/in vivo validation of evolved anti-cancer strategies [Simo Schwartz, Isabel Rodriguez
Fernandez] + ethical aspects
16:45 – 17:00

Discussion on other issues, extra activities/plans that came up since the proposal writing [Igor Balaz]

17:00 – 17:30 Final discussion




Summary of the upcoming tasks and related deadlines
Date and location of the next meeting
Near future dissemination and communication activities to be performed by partners
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Group photo / Tour of Drug Delivery and Targeting group facilities [Simo Schwartz]
Dinner

GROUP PHOTO
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EVO-NANO
Evolvable platform for programmable
nanoparticle-based cancer therapies
- Grant Agreement Number: 800983 -

EVO-NANO
• Duration: 36 months (end September 30, 2021)
• Approved Budget: EUR 2,988,658.75
• Consortium Partners:

prochimia surfaces
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Governance structure

The Executive Board (EB)
• Representative from each partner
• Approval by the EB is needed for:
–
–
–
–
–
–

Major strategic decisions
Long-term strategic changes to WPs
Periodic reports to the EC
New partners joining the project
Budget reallocations
Amendment to the GA or CA

• EB will meet at least twice a year
• Details specified in the CA
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Expert Advisory Panel (EAP)
• Francesco Stellacci (EPFL)
– Supramolecular NanoMaterials
and Interfaces

• Euvian Tan (NanomedTAB,
Ipsen)
– an expert for The EU funded
Nanomedicine Translation
Advisory Board (NanomedTAB)
– Strategic Commercial Capabilities
at Ipsen

Objectives
•

•

•
•

Objective 1: To develop a new class of open-ended evolutionary
algorithms to creatively assess different cancer scenarios and
autonomously engineer effective NP-based solutions to them in a novel
way (Task T1.1; Deliverable D1.1).
Objective 2: To implement a computational platform for the autonomous
generation of new strategies for targeting CSC surface receptors using
functionalized NPs. In its final form our model will simulate all the main
aspects of NP dynamics: their travel via blood streams, extravasation,
tumour penetration and endocytosis. (Tasks: T1.2, T1.3; Deliverables D1.24)
Objective 3: To streamline synthesis of functionalized NPs suggested by
the computational platform. (Task T3.2; Deliverable D3.2)
Objective 4: To develop an integrated platform for validation of efficacy of
the artificially evolved nanoparticle designs. It will be composed of (i)
tumour microenvironments on microfluidic chips that will mimic major
physiological barriers for NP tumour delivery and (ii) in vivo pre-clinical
tests. (Tasks: T3.1, T3.3; Deliverables: D3.1, D3.3, D3.4, D3.5)
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Objectives
•

WP1
– (1) Define specifications of the evolutionary model;
– (2) Implement the parallelized evolvable Cancer Simulator (eCS)

•

WP2
– (1) Define reliable evaluation criteria for selecting best strategies for in vitro and in vivo testing;
– (2) Provide anti-cancer strategies that will be evaluated as efficacious and safe.

•

WP3
– (1) Construct and fabricate a new line of microfluidic organ-on-a-chip devices;
– (2) Synthesize sets of functionalized NPs from outputs of WP2;
– (3) Validate efficacy and safety of anti-cancer strategies suggested by WP2.

•

WP4
–
–
–

•

(1) Publish results in high-impact journals;
(2) Widely inform the public about the scope and results of this project;
(3) Secure strong exploitation.

WP5
– To guarantee the global quality of the project, timely finalization of the deliverables and reports,
tight budget following and good communication, collaboration and transparency between the
partners and with the European Commission.

Milestones
• MS1 (M6) Evolutionary model definition and
specifications (D.1.1)
• MS2 (M10) First implementation of the eCS (D.1.2)
• MS3 (M18) Production protocols for evolved
functionalized NPs
• MS4 (M20) All proposed microchips are either
manufactured or their specifications are finalized
• MS5 (M24) eCS validated in vitro/in vivo
• MS6 (M33) EVO-NANO platform is integrated,
functioning and evaluated in vitro/in vivo
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1st project year
• October 2018
– D5.1 [UNSPF] M1 Report of the kick-off meeting

• November 2018
– D4.1 [UNIVBRIS] M2 Web site, logo and other mass media presence

• March 2019
– D5.2 [UNSPF] M6 Data management plan
– D1.1 [UNSPF] M6 Evolutionary model definition and specifications

• April 2019 – 2nd Project Meeting
• July 2019
– D1.2 [UWE BRISTOL] M10 Initial eCS implementation and testing

• September 2019
– D2.1 [UNIVBRIS] M12 eCS vascular and CSC strategies
– D3.1 [IMDEA NANO] M12 Construct microfludics devices
– D4.2 [UNIVBRIS] M12 Dissemination and Exploitation Plan at the end
of the first Reporting Period (RP1)

1st review meeting

• October 2019 D5.3 [UNSPF] M13 Technical/scientific
review meeting documents for RP1

• November 2019 1st Review Meeting (please
book: Nov 15, 18, 19 and 20)
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Data Management Plan
• https://docs.google.com/document/d/1ob0M
82oN8svxHA0pZOxzfx4r_sB3uQvPEXRj2sEAQ5
c/edit?usp=sharing_eil&invite=CIbY6PoK&ts=5
bb0cb2e
• If some data should be confidential – please
indicate them and provide justification

Internal procedures
• inform the PC immediately of any circumstances likely
to affect significantly or delay the implementation of
the action
• submit to the PC in good time:
– individual financial statements for itself and its linked third
parties and cost statements
– the data needed to draw up the technical
reports/deliverables
– any other documents or information required by the
Commission under the Agreement, unless required to be
directly submitted to the Commission.

• For Deliverables: beginning of the deliverable month
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Workflow of content deliverables and
reports

• Each deliverable and report has to be reviewed
and accepted by the Work Package Leader, the EB
and finally the European Commission before it is
made public.

Communication
• Internal communication
– (teamwork, slack, asana, email…)

• Communication with EC:
– PO: Barbara Gerratana
– FO: Lucia De Bovis
– Backup PO: Linda Curzola

• contact with the European Commission should
go through PC -> PO (via participant portal)
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WP4 Dissemination, exploitation
and communication

1

25.10.2018
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Academic Dissemination
Submit to journals with highest possible impact
factor (correlation between IF and citations).
At least 2 papers per year from experimental lab
post-doc/research fellow and 3 papers per year
from theoretical/modelling post-doc/research
fellow

Academic Dissemination
Organize an international workshop with
external participants

Produce an edited collection of chapters by end
of the project: chapters from all Partners +
external authors (Springer or World Scientific)
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Open access
Computer science and physics related papers to
be submitted to arXiv.org
Biology and medicine → bioRxiv.org

Chemistry and novel materials → chemRxiv.org
Software → GitHub.com

Public outreach
Long nights of science
Collect photos/snapshots of
experiments/modelling, then publish an atlas of
art works emerged from the project
Consider submitting one pop-sci story per year
in some of the existing outlets
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Exploitation
● Licensing the resulting patents to companies involved in
the respective areas or
● Launching a stand-alone commercial entity towards the
end of the project or afterwards.
● Filing 1-3 ``core'' provisional patent applications in the
EU Patent office, establishing a priority date.
● One year after follow them up with full patent
applications, which provide ``patent pending''

Communication
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Communication targets
●
●
●
●

Research Institutions and Researchers
Policy Makers
Technology Transfer Institutions
Industry

Communication: measuring efforts
evidence of debates in the media
evidence of transfer of research and innovation into practice
(patents, prototypes, licenses)
practices or procedures developed
number of young researchers willing to get involved in the project
number of articles in the press
number of people asking for feedback or more information
number of references in scientific publications
participation in project events and seminars
hits and trends in website visits.
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EVO-NANO project management
- financial rules -

BUDGET
• Total budget: EUR 2,988,658.75
• Pre-financing payment (80%)
– EUR 2,390,927.00
• 2,241,494.06 + 149,432.94 (75% + 5%)

• Interim payment: within 90 days from receiving
the periodic report
–
–
–
–

Reporting period 1 (RP1): M1-M12
Reporting period 2 (RP2): M13 – M36
Submit: within 60 days following the end of RP
Worst case scenario: submit Periodic report at M14,
receive interim payment at M17 (February 2020)

1
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BUDGET
Total budget percentages | prefinancing amount:
• UNSPF 9.53 %
EUR 213,614.38
• UNIVBRIS 13.62%
EUR 305,291.49
• AAU 9%
EUR 201,734.46
• UWE BRISTOL 14.92%
EUR 334,430.91
• IMDEA NANO 16.69%
EUR 374,105.36
• PCS 17.21%
EUR 385,761.13
• VHIR 19.03%
EUR 426,556.32

BUDGET
• Audit or ‘certificate
on the financial
statements’ is
required for each
beneficiary
requesting a total
contribution of EUR
325 000 or more.

• In EVO-NANO:
– UNIVBRIS
– UWE BRISTOL
– IMDEA NANO
– PCS
– VHIR
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PERIODIC REPORT
• Periodic report consist of a technical and a financial
report
• Last periodic report: periodic report + additional final
report
• Periodic technical report:
– an explanation of the work carried out by the
beneficiaries,
– an overview of the progress towards the objectives of the
action, including milestones and deliverables,
– an executive summary for publication by the Commission,
– answers to questionnaire on issues related to economic
and societal impact.

PERIODIC REPORT
• Periodic financial report must contain:
– an ‘individual financial statement’ (Form C) from each
beneficiary for the reporting period concerned:
• Detailing the eligible costs for each budget category;
• Declaring all eligible costs, even if they exceed the amounts
indicated in the estimated budget (see Annex 2 of the Grant
Agreement).

– each beneficiary must provide an ‘explanation of the use
of resources’ including information on subcontracting and
in-kind contributions provided by third parties for the
reporting period;
– a ‘periodic summary financial statement’ created
automatically, consolidating the individual financial
statements and the ‘request for interim payment’.
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PERIODIC REPORT
• Summary:
– report their incurred eligible costs for each
reporting period and certify that information is
complete, reliable and true;
– keep records and other supporting documentation
(original documents) for at least 5 years after
project closure to prove the proper
implementation of the action and the costs they
declare as eligible.

Record Keeping
•

The beneficiaries must — for a period of five years after the payment of
the balance — keep records and other supporting documentation in order
to prove the proper implementation of the action and the costs they
declare as eligible.

•

The beneficiaries must keep the original documents. Digital and
digitalised documents are considered originals if they are authorised by
the applicable national law. The Agency may accept non-original
documents if it considers that they offer a comparable level of assurance.

•

Other details are in the Article 18 of the GA: KEEPING RECORDS
– Records and other supporting documentation on the scientific and technical
implementation
– Records and other documentation to support the costs declared
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Eligible costs
• Personnel costs are eligible, if they are related
to personnel working for the beneficiary
under an employment contract (or equivalent
appointing act) and assigned to the action.
• They must be limited to salaries (including
during parental leave), social security
contributions, taxes and other costs included
in the remuneration, if they arise from
national law or the employment contract.

Eligible costs
• The costs for natural persons working under a
direct contract with the beneficiary other than an
employment contract are eligible personnel costs
if:
– the person works under the beneficiary’s instructions
and, unless otherwise agreed with the beneficiary, on
the beneficiary’s premises;
– the result of the work carried out belongs to the
beneficiary, and;
– the costs are not significantly different from those for
personnel performing similar tasks under an
employment contract with the beneficiary.
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Time sheets
• Keep time-sheets!!!
• Each beneficiary must ensure that staff working
on EVO-NANO provides supplementary records of
their working time spent on a grant-funded
activity:
– staff working part time on the action needs to keep
signed time sheets in accordance with EC template
(Distributed to all members);
– staff working full time on the action needs to sign
‘declaration on exclusive work for the action’ per
reporting period

Travel
• All travel costs are eligible as long as the travel is
necessary for the action and if the costs are
adequately recorded and in line with the
beneficiary’s travel policy. It is essential to archive
– original receipts,
– boarding passes,
– train tickets.

• it is very important to keep detailed track of all
meetings held during the project’s life-time as
incurred costs must be traceable to individual
events.
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Purchase of other goods
• Regarding the purchase of other goods and services,
beneficiary must make such purchases ensuring the best
value for money or, if appropriate, the lowest price.
• In doing so, they must avoid any conflict of interests.
• It is advised to prove such costs through obtaining and filing
at least 3 independent offers for the service/goods and to
have an internal system in place for deciding on “best value
for money”.
• Beneficiaries must comply with the applicable national law
on public procurement as well as procurement procedures
and rules and archive all procurement documentation,
original invoices and additional receipts or documentation
proving the necessity of the cost claim.

Subcontracting and other direct costs
• Subcontracting costs are eligible if they only
cover part of the work done by any beneficiary
and the beneficiary remains fully responsible for
the work done by the subcontractor.
• Indirect costs: flat rate 25% of the eligible direct
costs.
• Each beneficiary can allocate these funds
according to their internal rules and
requirements. There are no record-keeping
requirements for indirect costs.

7
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Additional internal procedure
• A cost statement is requested from each
partner on semester basis.
• Hence a global budget table including planned
and real expenses will be available every
semester. (M6, M12, M18, M24, M30, M36)

Critical path
• Critical path – defined and periodically
updated.

8
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Crash Course in SciComm
Sabine Hauert, PhD
Lecturer in Robotics
Bristol Robotics Laboratory
University of Bristol
President | Robohub
@sabinehauert

10 000
citations

1

25.10.2018

6,042,655 Views

2
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Sabine Hauert wants to inject
cancer patients with a trillion killer
nanobots

Royal Society Working Group on Machine Learning

legal

ethical

social

scientific

https://royalsociety.org/machine-learning/

3
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1000 people surveyed early 2016
Followed by dialogue exercises in UK
with small groups

9% of people in the UK have heard the term ‘machine learning’

9%

91%

4
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NLP systems (76%)

Driverless vehicles (75%)

5
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Royal Society Report on Machine Learning https://royalsociety.org/machine-learning/

peers

industry

papers & talks

meetings

my research

funding agencies

grants

6
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press office

7
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Policy makers
Users
Investors
Future generation

Expert view
Demystify
technology
Build the
future

Tax payers
Funding agencies
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How to get started - pick your favorite social media

11
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RECIPE CARD
Profile: who are you
Content: what is your expertise/niche
Followers: who do you want to reach
Frequency: how often will you post
Format: tweets, videos, podcasts, blogs

Example Content
Roundtables

Interviews

Podcasts

Video Competitions

13
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Example Content

Conference Coverage

Startup Pitches

Example Content
Focus Series

Expert Contributions

Curated Content

Published Papers

14
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Tips to save time
Use social media to save time (efficient news feed)
Buy images to illustrate your thoughts (istock, bigstock)
Reuse material (presentations, papers, grants)

Make communicating a habit
Stay positive, avoid hype and debates (needless debate)
Ask for help from experts (Robohub, your press office, etc.)

Robohub.org | t:robohub | f: Robohub

15
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Brainstorm EVONANO content

17
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EVO-NANO
WP 1: Development of the evolvable Cancer
Simulator (eCS)

Lead beneficiary – PFNS
Partners – UoB, AAU, UWE & VHIR

T1.2 Implementation of eCS


Develop and deliver implementation of
the executable platform specified in T1.1
◦ Subtask 1.2.1 – implement agent-based
algorithm for creative evolution (ALICE)
◦ Subtask 1.2.2 – dock ALICE to nanoDoc
simulator to create eCS
◦ Subtask 1.2.3 – parallelization of eCS

1
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WP1 - Deliverables


D1.1 Evolutionary model definition and
specification (M06)
◦ Specification and meta model for eCS



D1.2 eCS implementation 1 (M10)
◦ Tested, documented, uploaded



D1.3 eCS implementation 11 (M22)
◦ Improved tested, doc, uploaded, results



D1.4 eCS implementation 111 (M32)
◦ Final version tested, doc, uploaded, results

UWE Research


Previous work in project related areas of:
◦ design of chemical computers constructed in
microfluidic systems
◦ artificial creativity
◦ computationally expensive/impossible
simulations: use of AI directly in physical
design space

2
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NEUNEU Project


Artificial Wet Neuronal Networks from
Compartmentalised Excitable Chemical Media
◦ The NEUNEU research programme was concerned with the
development of mass-producible chemical information
processing components and their interconnection into functional
architectures.

http://www.neu-n.eu
FP7-ICT-2009-4 ICT-4-8.3 - FET Proactive 3:
Bio-chemistry-based Information Technology
(CHEM-IT) program

NEUNEU


Individual supramolecular components will crudely resemble
biological neurons and will be capable of excitation and self-repair.



Self-organisation of organic compounds and proteins will be
complemented with dielectrophoretic manipulation to fabricate
small devices from interconnected supramolecular components.



Forming a ﬂexible and efﬁcient substrate for a chemistry-based
information technology.

3
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Two-input NAND

Artificial Creativity with EAs






The majority of work on adaptive computing
in creativity has assumed a finite
problem/design space and/or a fixed means by
which to sample that space.
It can be argued: creativity is not a search
through a space of pre-defined dimensions;
and,
The way in which the space is sampled varies
both with time and the artist/designer’s
personality.

4
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Open-ended Search in EAs







Most variable-length solution work occurs in
Genetic Programming where recombination
primarily adjusts solution size.
Fogel et al. (e.g., 1966) used mutation operators
to vary the number of states in evolving FSMs.
Harvey (1992) introduced a form of Genetic
Algorithm which similarly uses mutation
operators to vary solution lengths. Has been
exploited for artificial neural network design in
particular.
Mutation is a more controllable approach (?).

Self-adaptive Mutation


Some EAs allow the rate of mutation
(rate of local search) to evolve along with
the solution variables.

5
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Self-adaptive Complexity
Have explored allowing the rate of change
in solution dimensionality (complexity) to
be varied through an added selfadaptation process, ie, as a mutation.
 Whether random or duplicated existing
solution variables affects the search
through the space of all possible
dimensions.


Gen 0

Gen 3

Gen 7

Gen 11

Gen15

Evolving Physical Systems
Repeated creation and testing of physical
systems suggested by evolutionary
computing (and other AI techniques).
 Possibility to discover previously
unknown or misunderstood physical
characteristics.
 Suited to problems that are difficult to
simulate sufficiently accurately.


6
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Optimization: searching for solutions

Candidate(s)

EvoAlg

Simulator

Utility

Solution

Data Mining: searching for models

Configuration(s)

A.I.

Data
Error

Model

7
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Interacting VAWT

Example Designs
g=0

g=3

g=4

8
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Wind Tunnel Testing

Microbial Fuel Cells

9

25.10.2018

Cascades of MFCs

Example Designs

10
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Swarm Engineering Across Scales
Sabine Hauert, PhD
Assistant Professor in Robotics - Engineering Mathematics - University of Bristol
Bristol Robotics Laboratory | Life Sciences
@sabinehauert http://hauertlab.com
Sheffield – 12 Dec 2017
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BIO-INSPIRATION

EXPLORATION

3
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Molins, P. and Hauert, S., Trail Formation using Large Swarms of Minimal Robots, submitted
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Crosscombe, M., Lawry, J., Hauert, S. & Homer, M. IROS 2017
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BRAIN

PROGRAM

BODY

6
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Hauert, S. and Bhatia, S. Trends in Biotechnology, 2014

emergent group behaviours
amplification | optimisation | mapping
structure assembly | collective motion
synchronisation | decision making

cancer
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von Maltzahn et al, Nature Materials, 2011

Hauert, S. and Bhatia, S. Trends in Biotechnology, 2014
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Hauert, S. and Bhatia, S., NCI Cancer Nanotechnology Plan, 2015

Hauert, S. Berman, S. Nagpal, R. Bhatia, S., Nano Today, 2013
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Hauert, S. Berman, S. Nagpal, R. Bhatia, S., Nano Today, 2013

Hauert, S. Berman, S. Nagpal, R. Bhatia, S., Nano Today, 2013
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Hauert, S. Berman, S. Nagpal, R. Bhatia, S., Nano Today, 2013
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Hauert, S. Berman, S. Nagpal, R. Bhatia, S., Nano Today, 2013

Z. Poon , D. Chang , X. Zhao , and P. T Hammond (2011): Layer-by-Layer Nanoparticles with a pH-Sheddable Layer for in Vivo Targeting of Tumor Hypoxia. ACS Nano
TJ. Harris, G. von Maltzahn, ME. Lord, J-H. Park, J-H, A. Agrawal, D-H. Min, MJ. Sailor, SN. Bhatia (2008): Protease-Triggered Unveiling of Bioactive Nanoparticles.
Small
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http://nanodoc.org
with Justin H. Lo, Ofir Nachum, and Sangeeta Bhatia @ MIT

13
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Go to this report

Nanodoc - http://nanodoc.org

All Web Site Data

Aug 28, 2013 -Oct 8, 2013

cation

% of visits: 100.00%

p Overlay

mmary

Simulations: 180’000

1

5,073

Acquisition

Behavior

Conversions
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train

Hauert, S. University of Bristol Research Fellowship 2017

trained

Hauert, S. University of Bristol Research Fellowship 2017
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with Matthew Hockley, Helene Cecilia, Sara Carreira, Andy Collins, Adam Perriman,
Ali Bienemann, Neil Barua, and Steven Gill @ UoB

with Matthew Hockley, Helene Cecilia, Sara Carreira, Andy Collins, Adam Perriman,
Ali Bienemann, Neil Barua, and Steven Gill @ UoB
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with Matthew Hockley, Sara Carreira, Andy Collins, Adam Perriman,
Ali Bienemann, Neil Barua, and Steven Gill @ UoB

with Matthew Hockley, Sara Carreira, Andy Collins, Adam Perriman,
Ali Bienemann, Neil Barua, and Steven Gill @ UoB
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with Mike Rubenstein and Radhika Nagpal @ Harvard

with Mike Rubenstein, and Radhika Nagpal @ Harvard

Swarm arena for micro- nanosystems

with Ana Rubio Denniss, Jack Phillips, Thomas Gorochowski @ UoB
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Evolvable Cancer Simulator / In silico
experimental studies
Åbo Akademi University
EVO-NANO Kick-off meeting
15 October, 2018.
Vall d'Hebron, Barcelona, Spain

Personnel

Dr. Sepinoud Azimi
sepinoud.azimi@abo.fi

Dr. Sébastien Lafond
sebastien.lafond@abo.fi

Prof. Jan Westerholm
Jan.westerholm@abo.fi

+358 2 215 3315

+358 2 215 3328

+358 2 215 4044

Computational Biomodelling Laboratory
Software Technology Research Center

Software Technology Research Center

High Performance Computing

Efforts in technical WPs
WP1 eCS development : 30PM
– T1.2 Parallelize eCS (M6-M32)
– T1.3 Deployment and test on a large distributed platform (M8-M32)
WP2 in silico experiments: 6PM
– T2.2 Execution of (large amount of) in silico experiments (M10-M33)

How we see us
1 Understand the specifications

#

!

4 Decide on the deployment
platform, programming
3 Provide feedback on the “level
environment, libraries
of achievable parallelization”

PFNS
UB

WP1 – T1
eCS Specification

WP1 – T2&3
Parallelization and
test

"

2 Understand the NP model
and its “executable
expression”

$

UWE
VHIR

'

5 eCS // version x.y
released

WP2 – T2
Deployment and
experimentations

(

7 feedback
on performance

PCS

UB
UWE

IMDEA

PFNS

UB
UWE

6 preparation of tests
and data managements

%
UWE

& Deliver the simulation outcomes
WP2 – T3
PFNS Analysis of the
experiment results

WP1 – T2
eCS implementation

Available platforms
Supercomputer Sisu
– Cray XC40 Supercomputer – 1688 TFLOPS
– 1688 compute nodes times 2 processors times 12 cores = 40 512 cores
– Progamming environemnt: C/C++ (and Fortran)
– Typical parallelization strategy: hybrid MPI/OpenMP programs
• MPI for inter-node communication
• OpenMP for intra-node communication

Taito superclusters
– 2 times 10 000 cores

Available platforms
Taito GPU
– 12 nodes times 2 NVidia K80 GPUs time 4992 CUDA cores = 119 808 cores
– 20 nodes times 4 NVidia P100 (Pascal) GPUs times 3584 CUDA cores = 286 720 cores

Previous projects on Data Science & (Bio)Modelling
§ Predicting Organ Failure for ICU Patients Using Recurrent Neural
Networks (with Leiden University Medical Center and Leiden University
Center of Data Science)
– Built a recommendation system that provides personalized recommendations on whether to
transfuse red blood cells or not for individual ICU patients, based on predicted Sepsis-related
organ failure assessment (SOFA) scores.

§ Prediction of heart stroke in female patients using attention models.
– Analyzed data from 2 million general practitioner patients with a mean follow-up of 10 years
and an estimated incidence of 65.000 new stroke cases over the course of follow-up to
predict 10-year risk for stroke

Previous Projects, cont.
§ Network controllability for drug discovery
– Developed a novel and efficient approach for the (targeted) structural controllability of
cancer networks and demonstrate it for the analysis of breast, pancreatic, and ovarian
cancer.

§ Predicting survivability for patients with Glioblastoma brain
tumors using convolutional neural networks
– Built a deep learning model to predict the overall survival of patients diagnosed with
brain tumors from the images of biopsied tissues and patients' genomic information.


















 

 

 

















 














 













 























 














 










 











 










 


















 











 












 















 



































 




































 
















 

















 








 








 




 





 
 







EVO-Nano
WP 3
In vitro/in vivo validation of evolved
anti-cancer strategies
Lead partner: Vall d’Hebron Hospital Campus- VHIR
Prochimia Surfaces - PCS

Other partners:

IMDEA Nanoscience - IMDEA
Univ. Of Bristol – UB
Univ. of W.E. Bristol – UWE
Novom Sadu Univ- PFNS

EVO-Nano

Barcelona 15th October 2018

WP 3
In vitro/in vivo validation of evolved anticancer strategies
Work package number

3

Work package title

Lead beneficiary

VHIR

In vitro/in vivo validation of evolved anti-cancer strategies

Participant number

1

2

4

5

6

7

Short name of participant

PFNS

UB

UWE

IMDEA

PCS

VHIR

Person/months per participant:

2

2

4

93

90

99

Start month

M01

End month

M36

Objectives/Tasks
(1) to construct and fabricate a new line of microfluidic organ-on-a-chip devices
(2) to synthesize sets of functionalized NPs from outputs of WP2
(3) to validate efficacy and safety of anti-cancer strategies suggested by WP2

Barcelona 15th October 2018

EVO-Nano

1

WP 3 tasks and deliverables
Tasks:
T3.1: Construct microfluidic chip devices (IMDEA, M01 – M36):
T3.2: Prepare and synthesize sets of NPs (PCS, M06 – M36)
T3.3: Validation of NP strategies (VHIR, M12 – M36; IMDEA, M12-36)

Roles for Task 3.1: IMDEA (lead partner) will construct all microfluidic devices
with input from VHIR (provide cell lines) and PFNS (assist in comparing computer
model and microfluidic design).
Roles for Task 3.2: PCS (lead partner) will synthesize NPs, UB will assist in
translating and if necessary adapting in silico obtained specifications.
Roles for Task 3.3: VHIR (lead partner) will lean in vivo test, IMDEA will lead in
vitro test, UWE will coordinate translation of obtained results to format suitable for
improvement of computational model.
Barcelona 15th October 2018

EVO-Nano

WP3 Deliverables
D.3.1 Construct microfludics devices (M12): A report describing the design and
engineering processes to build the fluidic devices 1 & 4. (IMDEA)
D.3.2 Functionalized NP production protocols (M18): A report describing the synthesis
methods, functionalization and formulation of NPs with ligands selected by eCS strategy.
(PCS)
D.3.3 First in vitro validation (M20): Report on validation of devices 1&4 and
methodology to develop devices 2&3. (VHIR + IMDEA + PCS)
D.3.4 Final in vitro validation (M30): Report on the results of in vitro validation, results of
NP extravasations, tumour penetration, cellular uptake, viability and pharmacological
effect of the evolved nanoparticle strategies. (VHIR + IMDEA+ PCS)
D.3.5 In vivo validation (M36): Final report on the results of in vivo validation, results of
NP biodistribution, pharmacokinetics, toxicity and efficacy in human cancer xenograft
animal models. (VHIR + PCS)
Barcelona 15th October 2018

EVO-Nano

2

WP3: T.3.1
Tumor micro environment on chip devices
IMDEA Nanoscience, Isabel Rodríguez

Construction of devices for tumour microenvironment scenarios
(M01 – M12):
1.Vascular microchip
Intravascular NP transport
4. Cell microarray chip
Single cell testing of NP therapies

(M12 – M36):
2. Endothelial microchips
NP transvascularization across the
vascular endoteliounm
3. Tumour-on-a-chip
Tumor organoids on chip
Barcelona 15th October 2018

EVO-Nano

WP3: T.3.2
Prepare and synthesize sets of NPs

D.3.2 Functionalized NP production protocols (M18): A report describing the
synthesis methods, functionalization and formulation of NPs with ligands
selected by eCS strategy. (PCS)

Barcelona 15th October 2018

EVO-Nano

3

WP3: T.3.3
Validation of NP strategies
D.3.3 First in vitro validation (M20): Report on validation of devices 1&4 and
methodology to develop devices 2&3. (VHIR + IMDEA + PCS)
D.3.4 Final in vitro validation (M30): Report on the results of in vitro validation,
results of NP extravasations, tumour penetration, cellular uptake, viability and
pharmacological effect of the evolved nanoparticle strategies. (VHIR + IMDEA+
PCS)
D.3.5 In vivo validation (M36): Final report on the results of in vivo validation,
results of NP biodistribution, pharmacokinetics, toxicity and efficacy in human
cancer xenograft animal models. (VHIR + PCS)

Barcelona 15th October 2018

EVO-Nano
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EVO-NANO
- additional plans -

FET Innovation Launchpad
• This topic aims at turning results from ongoing or
recently finished FET-funded projects into
genuine societal or economic innovations.
• Funding: up to EUR 100,000.00
• Cut-off dates:
– 08 October 2019 17:00:00
– 14 October 2020 17:00:00

• Short: up to 18 months
• Non-scientific aspects and the early stages of an
innovation idea stemming from FET project

1
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FET Innovation Launchpad
• List of possible activities
–
–
–
–
–
–

definition of commercialization process
market and competitiveness analysis
technology assessment
verification of innovation potential
consolidation of IPR
business case development

• Ideal case: apply to FET Innovation Launchpad ->
launch spin-off -> with the new spin-off apply for
SME Instrument Phase 1 under the EIC pilot

COST NANO2CLINIC
WG 1 – manufacturing and modeling of nanodrugs

WG 2 – physico-chemical characterization of nanodrugs

WG 3 – preclinical studies of nanodrugs
(in vitro and in vivo)

WG 4 – guidelines for clinical trials and regulatory aspects
of nanomecines

2
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Müberra ANDAÇ
•

Prof. MÜBERRA ANDAÇ (Department of Nanoscience and Nanotechnology,
Ondokuz Mayis University, Samsun, Turkey)

•

They have a project entitled Synthesis: characterization and modeling of
multifunctional nanoparticle system for tumor targeted drug delivery.
– In this project, it is aimed to design, synthesize and characterize pH sensitive drug
delivery nanoparticle system and then to test the system in cell culture media.
– silver nanoparticles will be functionalized with PEG and chitosan.
– After this process, nanoparticles will be covalently bonded to doxorubicin with
dendrimers.
– Drug releasing profile of nano particle-doxorubicin complex will be observed in HeLa
(human cervix adenocarcinoma) and A549 (human lung adenocarcinoma) cell lines.

•

Marie Skłodowska-Curie actions: MSCA-RISE-2018: Research and
Innovation Staff Exchange
– Opening: 04 Dec 2018
– Deadline: 02 Apr 2019

Radioisotope imaging
•
•
•
•

George Loudos (Assistant Professor of Biomedical Engineering at
University of West Attica in Athens, Greece).
Spin-off company BIOEMTECH (www.bioemtech.com)
In our case the NPs are labeled with a radioisotope. The main advantages
are:
– while optical imaging has low resolution due to light absorbance of the tissue,
radioisotopes do not have this limitation. Thus images are not dependent by depth of
the tumor.
– this means that it is possible to get 3D tomographic images, non invasively and do
quantification without sacrificing the animal
– in addition these images can have high resolution and give nice information on the
biodistribution of NPs, while optical imaging gives an evidence of this distribution, but
not in a quantitative way.
– I think that the cost of doing this type of imaging is not high; from our experience in
other projects it is usually ~100€ per mouse and few mice can provide many time points,
usually this cost is much lower compared to the resources which are saved if many
animals need to be used or if data are not quantitative.

3

