
 

 
SUSNANOFAB 

Grant Agreement No. 882506 

 

 

 

First report on the CG sessions 

 
Document Details 

Deliverable Number: D3.1 

Due date of Deliverable: 30-06-2021 (M16) 

Lead Beneficiary: IDONIAL  

Contributors:  CEA, INL, RINA, Brown University, Baylor 
University, Georgia Institute of Technology 

Dissemination Level (*): Public (PU) 

 

Project Contractual Details 

Project Title: Integrated EU Strategy, Services and 
International Coordination Activities for the 
Promotion of Competitive and Sustainable 
Nanofabrication Industry 

Project Acronym: SUSNANOFAB 

Contract No.: 882506 

Project Start Date: 01-03-2020 

Duration: 36 months 

Ref. Ares(2021)4316405 - 02/07/2021



 

2 

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement Nº 882506. 

Document History 

Version Date Description 

V1 28/06/21  

 

Abbreviations and Acronyms 

 Acronym Description 

AI Artificial intelligence 

ASTM American Society for Testing and Materials International 

CEA Commissariat à l'énergie atomique et aux énergies alternatives (Atomic 
Energy and Alternative Energies Commission) 

CERTH Centre for Research and Technology Hellas 

CG Coordination Group 

CIC Centro de investigación cooperativa (Cooperative Research Centre) 

CIDETEC Centro De Innovación Y Desarrollo Tecnológico En Cómputo (Center for 
Innovation and Technological Development in Computing) 

CNRS Centre national de la recherche scientifique (Scientific Research National 
Center) 

CSA Coordination and Support Action 

D Deliverable 

DIH Digital Innovation Hub 

EHS Environment, health, safety 

EIC European Innovation Council 

EPFL École polytechnique fédérale de Lausanne (Federal Institute of 
Technology in Lausanne) 

EU European Union 

EURAMET The European Association of National Metrology Institutes 

FAIR  Findability, Accessibility, Interoperability, and Reusability 

GA Georgia (U.S. state) 

GTRC Georgia Tech Research Corporation 

ICAM Institut Catholique d'Art et Metiers (Catholic Institute of Art and Trades) 

IDONIAL IDONIAL Technology Center 

IMDEA  Institutos Madrileño de Estudios Avanzados (Madrid Institutes for 
Advanced Studies) 

IMNR National R&D Institute for Non-ferrous and Rare Metals 

INERIS Institut National de l'Environnement Industriel et des Risques (The 
National Institute for the Industrial Environment and Risks) 

INL International Iberian Nanotechnology Laboratory 

INSST Instituto Nacional de Seguridad y Salud en el Trabajo (National Institute 
for Occupational Safety and Health) 

IOM Institute of Occupational Medicine 

JIIP Joint Institute for Innovation Policy 

LNE Laboratoire national de métrologie et d'essais (National metrology and 
testing laboratory) 



 

3 

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement Nº 882506. 

MEMS  Micro Electro-Mechanical Systems 

NEMS  Nano Electro-Mechanical Systems 

NM Nanomaterial 

NNCI National Nanotechnology Coordinated Infrastructure 

NSF National Science Foundation 

OITB Open Innovation Test Beds 

RISE Research Institutes of Sweden 

RTO Research Technology Organization 

SENIC South-Eastern Nanotechnology Infrastructure Corridor 

SME Small Medium Enterprise 

SOP Standard Operating Procedure 

TRL Technology Readiness Level 

USA United States of America 

VC Venture Capital 

WP Work Package 

 

  



 

4 

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement Nº 882506. 

Contents 
 

Executive Summary ................................................................................................... 5 

1 Introduction .......................................................................................................... 6 

2 SUSNANOFAB Coordination Groups .................................................................. 6 

2.1 Coordination Group 1 .................................................................................... 8 

2.2 Coordination Group 2 .................................................................................... 9 

2.3 Coordination Group 3 .................................................................................. 11 

3 Initial Coordination Groups workshop ................................................................ 12 

3.1 Main outcomes ............................................................................................ 12 

4 Second Coordination Group workshop .............................................................. 19 

4.1 CG1 challenges ........................................................................................... 23 

4.2 CG2 challenges ........................................................................................... 30 

4.3 CG3 challenges ........................................................................................... 34 

5 Summary and next steps ................................................................................... 38 

Acknowledgements .................................................................................................. 39 

Annex 1 .................................................................................................................... 40 

 

 

  



 

5 

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement Nº 882506. 

Executive Summary 

This document is the deliverable D3.1 of the SUSNANOFAB project – a coordination and 

support action to promote a competitive and sustainable nanofabrication industry - funded by 

the Horizon 2020 programme, under Grant Agreement #882506. 

SUSNANOFAB is a concerted sustainable action that will establish a robust network on 

nanofabrication to tackle the missing links between policies, infrastructure, expertise, and 

industry requirements. The SUSNANOFAB project proposes an integrated strategy at a 

European level, which articulates throughout the whole value-chain, aiming at the promotion 

of a competitive and sustainable nanofabrication industry. 

At a strategic level, the project is committed to deliver a European wide strategic roadmap on 

nanofabrication. Among other, this roadmap will cover nanofabrication aspects from design 

manufacturing upscaling, environmental sustainability, health, and ethics matters, up to future 

skills and capabilities.  

The deliverable aims at reporting the activities carried out with regards to the establishment of 

the three experts’ coordination groups (CG) and their contributions to the roadmap 

development. 
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1 Introduction 

The present document constitutes deliverable 3.1 (D3.1) in the framework of the 

SUSNANOFAB project “a coordination and support action to promote a competitive and 

sustainable nanofabrication industry” funded by the Horizon 2020 programme, under grant 

agreement nº 882506. 

This report is the result of the activities performed within the framework of work package 3 

“Road-mapping and international cooperation”, and more specifically on task 3.1 

“Organisation and activation of Coordination Groups of EU and international experts” led by 

IDONIAL. Task 3.1 (M04-M34) is focused on the creation and activation of the groups of 

experts collaborating with SUSNANOFAB in road-mapping activities. Several entities and 

experts were invited to express their interest in joining one of the coordination groups and 

cooperate on its project objectives. These coordination groups (CGs) are: 

• Coordination group 1 (CG1): Nanofabrication aspects from material design to 

manufacturing upscaling 

• Coordination group 2 (CG2): Environmental and Sustainability issues, Health and Ethics 

in a Life Cycle Perspective 

• Coordination group 3(CG3): Future skills and capabilities 

Moreover, the consortium has invited the stakeholders to participate in two interactive 

sessions. In these sessions, each stakeholder was paired to a Coordination Group (CG), the 

one most relevant with respect to their expertise. Up to now, these meetings of experts were 

organised online due to Covid-19. The first meeting was carried out on 15th December 2020, 

and the second session on 15th April 2021. 

The aim of these meetings was to promote networking among different stakeholders, explain 

SUSNANOFAB aims in more detail, and encourage proactive analysis of the EU-USA 

nanofabrication landscapes. Throughout these meetings, target products, gaps, potential 

barriers, and feedback on the initial project findings were discussed. This report summarises 

the results of these meetings. 

 

2 SUSNANOFAB Coordination Groups 

The stakeholders of SUSNANOFAB are a broad community with expertise in the 

nanofabrication sector. SUSNANOFAB Coordination Groups (CG) are organised by 

integrating several building blocks to favour an in-detail proactive analysis and discussion on 

the current state of nanofabrication industry and validate the elaborations and foreseen actions 

reported within the roadmap. 

Three coordination groups were created by inviting experts both from EU and USA. Chairs 

and co-chairs were respectively appointed from Europe and USA.  

Currently, each coordination group has 10 or more experts, and it is foreseen to widen the 

participation up to 20 or more per group. Amongst the experts, a good background diversity is 

sought (e.g., large companies, SMEs, RTOs, pilot’s owners, policy makers, and associations). 
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Moreover, members of the sister project “Nanofabnet1” were included as experts to integrate 

their expertise and facilitate coordination among the actions. 

Participation of Experts is expected in different key points on the roadmap path development 

(Figure 1). Specifically, a minimum of 3 CGs meetings are expected with different purposes: 

• Initial coordination group meeting: Brainstorm session on the roadmap vision, and 

high-level challenges and drivers 

• 2nd Coordination group meeting: To check on the challenges defined and needed 

actions to overcome them 

• 3rd Coordination group meeting: Roadmap validation and impact assessment  

Moreover, it is expected a contribution from the coordination groups to the development of 

activities supporting the project scope, such as surveys.  

 

Figure 1. Road-mapping path and expert’s involvement 

 

The roadmap focuses on nanofabrication technologies and the technical and non-technical 
issues related to their exploitation in the nanofabrication of products. No focus is foreseen on 
nanomaterial/nanoparticles synthesis per se, but rather on the integration nanotechnology on 
micro/macro products. 

It is foreseen that the roadmap will have a high impact on the target sectors highlighted in 

Figure 2 (i.e., Health, Climate Change and Energy, Mobility, Inclusive and Secure Society, 

Food, and Natural Resources and Digital and Industry). Such sectors closely match with the 

“Clusters” included in the Pillar 2 of Horizon Europe Framework Programme 2021-2027, 

launched by the European Commission. 

 

1 NANOFABNET CSA https://nanofabnet.eu/about/the-nanofabnet-project/ 

https://nanofabnet.eu/about/the-nanofabnet-project/
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Figure 2. Road-mapping sectors 

 

2.1  Coordination Group 1 

Coordination Group 1 (CG1) deals with Nanofabrication aspects from material design to 

manufacturing upscaling. The group is chaired by IDONIAL and co-chaired by Brown 

University, as detailed in Table 1. 

Table 1. CG1 Chair and Co-Chair 

CG1 Chair CG1 Co-Chair 

Dr. Paula Queipo 

• Director of Business Operations 

• IDONIAL Technology centre, Asturias, Spain 

• Degree in Chemistry, PhD in materials 

• Job activities: Manager of International 
Projects; Identification of new market niches; 
Exploitation and valorisation strategies of R&D 
results; Definition of marketing and 
communication strategies 

Prof. Kimani Toussaint, Jr., Dean 

• Senior Associate Dean and Full Professor 
of Engineering 

• Brown University, Providence, Rhode 
Island, USA 

• Job activities: Expertise in nano-optics, 
plasmonics, and former Director of US 
Nanomanufacturing Node  

 

 

The main objectives of CG1 are: 

• Research and innovation agenda focusing on innovative nanofabrication technologies 

for SUSNANOFAB target products, covering all relevant steps of the value chain.  
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• Identification of actions that require an international dimension to address existing 

gaps in the development and uptake of common approaches in nanofabrication 

design, modelling, characterization, and testing. 

• Recommendations for new standards on nanofabrication technologies. 

Current affiliations of CG1 members are shown in Table 2. 

Table 2. CG1 members’ affiliations 

Nº ENTITY COUNTRY 

1 CIDETEC Spain 

2 CNRS France 

3 CIC Nanogune Spain 

4 Graphenea Spain 

5 Marion Technologies France 

6 MBN Nanomateralia Italy 

7 LNE / Nanofabnet project France 

8 NANOfutures Belgium 

9 Phi4tech Spain 

10 MONOLITHOS Catalysts & Recycling Ltd. Greece 

11 TECHNOLOGY PARTNERS Foundation Poland 

12 Maastrich University Netherlands 

13 IMDEA Materiales Spain 

14 Center for Nanoscale Systems USA 

15 University of Illinois at Urbana-Champaign USA 

16 EPFL USA 

17 Purdue University USA 

18 Carnegie Mellon University USA 

 

 

2.2 Coordination Group 2 

Coordination Group 2 (CG2) focuses on Environmental and Sustainability issues, Health 

and Ethics in a Life Cycle Perspective. The group is chaired by CEA and co-chaired by 

Baylor University, as detailed in Table 3. 

Table 3. CG2 Chair and Co-Chair 

CG2 Chair CG2 Co-Chair 

Dr. Marina Urbina 

• European Programmes Manager 

Prof. Christie M. Sayes 
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• CEA -Liten: French Alternative Energies and 
Atomic Energy Commission. Sustainable 
Energy Technologies. 

• Chemistry PhD  

• Job activities: European & institutional 
proposals setting-up on topics focused on 
nano-safety and nano-characterisation, 
circular economy: recycling & green 
chemistry, materials for energy, energy 
storage, and the follow up of running EU 
projects  

• Associate Professor of Environmental 
Science 

• Baylor University, Waco, Texas, USA 

• Background or job activities: Chemistry and 
Toxicology; Biosensors, Advanced materials, 
Nanomaterials, Drug products, Aerosols; 
Environmental health, Toxicology, Exposure 
assessment; Model development, Model 
validation 

 

 

Its main objectives are: 

• Identification of EU research and innovation actions on the economic and 

environmental health-related sustainability efforts of SUSNANOFUB products.  

• Identification of activities that require an international dimension to address existing 

gaps in nano-EHS research, inclusive of environmental, social, and economic life cycle 

analyses, and knowledge dissemination by the stakeholders.  

• Identification of actions where nanofabricated products and processes address current 

ethical issues and promote inclusiveness within EU and international countries.  

• Recommendations for new standards in the CG (i.e., EHS) area. 

Current affiliations of CG2 members are shown in Table 4. 

 

Table 4. CG2 members’ affiliations 

Nº ENTITY COUNTRY 

1 BRGM/ TC352 representative France  

2 Bionanonet Austria 

3 Ineris Developpement France 

4 ICAM / Nanofabnet (Ethic) France 

5 CEA/ (Ethic)  France 

6 IOM (former)/ INSST/ (Health) Spain 

7 Leitat Spain 

8 CEA / (Ethic)  France 

9 JIIP Belgium 

10 North Carolina State University USA 

11 Texas Agricultural and Mechanical School of Public Health  USA 

12 Arizona State University  USA 

13 United States Environmental Protection Agency USA 
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2.3 Coordination Group 3 

Coordination Group 3 (CG3) focuses on future skills and expertise, chaired by INL and 

co-chaired by GTRC, as detailed in Table 5. 

 

Table 5. CG3 Chair and Co-Chair 

CG3 Chair CG3 Co-Chair 

Monike Rocha 

• Business and Strategic Relations Officer 

• International Iberian Nanotechnology 
Laboratory (INL) 

• Role at INL: Management of Funded and 
Private Projects 

 

Dr. Quinn Spadola 

• Associate Director of Education and 
Outreach – National Nanotechnology 
Coordinated Infrastructure (NNCI) & SENIC 

• Georgia Institute of Technology, Atlanta 
Georgia, USA 

• Coordinate and promote education and 
outreach efforts across the NNCI; manage 
education and outreach for SENIC; work with 
NNCI site directors and education 
coordinators, other nano centres, the NSF, 
and the National Nanotechnology 
Coordination Office 

 

Its main objectives are:  

• Identification of EU research and coordination actions targeting different levels of 
education, from masters, PhDs, as well as workforce training courses, focusing on the 
identified nanofabrication educational needs.  

• Identification of actions that require an international dimension to address the existing 
gaps in nanofabrication skills and education. Such actions may result in novel 
exchange programmes for students and workforce, common study programmes on 
nanofabrication for masters, PhDs, and lifelong training courses. 

Current affiliations of CG3 members are shown in Table 6. 

 

Table 6. CG3 members’ affiliations 

Nº ENTITY COUNTRY 

1 Alma Mater Studiorum - Università di Bologna Italy 

2 University of Salzburg, Department of Molecular Biology Austria 

3 Jerzy Haber Institute of Catalysis and Surface Chemistry - Polish 
Academy of Sciences 

Poland 

4 INL Portugal 

5 CERTH Greece 
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6 IMNR Romania 

7 RISE Sweden 

8 Festo Didatic SE Germany 

9 NANOFABNET  

10 Rogue Valley Microdevices, Inc USA 

11 Joint School of Nanoscience and Nanoengineering USA 

 

3 Initial Coordination Groups workshop  

The goal of the SUSNANOFAB First coordination group meeting was to lay the foundation for 

the “SUSNANOFAB Roadmap Vision” in terms of cross-cutting drivers and challenges for the 

nanofabrication ecosystem. This introductory meeting also enabled experts to learn more 

about SUSNANOFAB recent findings and prepare for the following interactive sessions and 

physical meetings. These actions will contribute to the creation of a community of experts in 

the field of nanofabrication. The agenda is shown in Figure 3. 

 

 

Figure 3. Agenda of the Initial Coordination Groups Workshop 

 

3.1 Main outcomes 

Poll 

The poll was carried out on the GoToWebinar Platform, involving the 44 participants to the 

first CG Workshop. A total of 5 questions were included (Figure 4). It was also possible to 

identify more challenges/drives. 

Time Topic Speaker 
15.00 Welcome and Project Introduction  

 

RINA-C 

15.20 Experts Role and Presentation of the 
SUSNANOFAB Roadmap Table of Content (Draft)  

 

RINA-C 

15.40 

Presentation of the Coordination Groups (CG) by Chairs 
and Co-Chairs  

 

IDONIAL; CEA; INL, 
BROWN 
UNIVERSITY, 
BAYLOR 
UNIVERSITY, 
GEORGIA TECH 
UNIVERSITY  

   

16.05 Nanofabrication Target Products Challenges and 
Opportunities  

 

TECNALIA 

16.30 Brainstorming session (Mentimeter Session)  
 

RINA C 
16.40 Survey presentation 
16.55 Next steps 
17.00 Meeting closure 
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1- In which area we need to fill the biggest gap for the integration of nanofabrication in the 
industrial ecosystem? 

a. Scientific/technological 

b. Societal/environmental 

c. Economic 

d. Policy/regulatory 

e. All previous answers 

2- Cross-sectorial Drivers, which is the most relevant for the integration of nanofabrication in 
the industrial ecosystem? 

a. Products with new functionalities and improved performance 

b. Manufacturing processes with lower environmental impact 

c. Nanotechnologies for eco-friendly/green solutions 

d. Higher request of nano-products (e.g., in electronics) 

e. Additional regulations to promote new nano-based development 

3- Cross-sectorial Challenges, which is the most relevant for the integration of nanofabrication 
in the industrial ecosystem? 

a. Inconsistencies between lab results and industrial levels 

b. Poor information on disposal and recycling of nanomaterials 

c. Safety/health aspects or regulatory issues 

d. Lack of information to improve public perception of nano 

e. Lack of a strategy on education/training or entrepreneurship 

4- [Covid-19] In which area the nanotechnologies could have an impact on fighting against the 
virus? 

a. Diagnostic (sensors, virus detectors, tests) 

b. Prevention (mask filters, antiviral textile, and surfaces) 

c. Sanitation (virus decontamination) 

d. Others (Use the chat to add one or send us an email) 

5- In which area the companies or the research centres should be involved in training courses 
about nanomaterials? 

a. Material Design, Manufacturing, Modelling 

b. Safety & Ethics & Health 

c. Regulation & Legal Aspects 

d. Metrology 

e. Educational (i.e., Train the Trainer) 

Figure 4. SUSNANOFAB poll   

 

For most of the experts (33%), the area within the industrial ecosystem with the biggest gap 

in the integration of nanofabrication is the technologic/scientific one. However, 26% of the 

experts considered that all mentioned areas needed of a substantial effort to address the 

current challenges. 15% Of the experts focused on regulation aspects, 15% on 

societal/environmental aspects, and 11% on economic aspects (Figure 5). 
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Figure 5. Results of the poll on the question “Which is the area where to fill the biggest gap 

for the integration of nanofabrication into products?” 

 

Most of the respondents (53%) stated that the key cross-cutting drivers for the integration 

of nanofabrication in the industrial ecosystem are the possibility to obtain products with new 

functionalities and improved performance. 30% Of the experts considered instead the 

availability of nanotechnologies for eco-friendly/green solutions as one of the key-drivers for 

nanofabrication industrial success. 

 

 

Figure 6. Results of the poll on the question “most relevant cross-cutting challenges for the 

nanofabrication ecosystem” 
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Most of the experts (45%) agreed on inconsistencies between lab results and industrial 

outcomes being the most relevant cross-cutting challenge (Figure 6). 

The question about the impact of nanofabrication in opposing to Covid-19 resulted in a 

fruitful discussion. Several suggestions were included in the proposed list of nanofabricated 

products and solutions to fight the virus pandemic. The analysis of the results led to the 

following shortlist of high-impact areas: 

• Prevention (mask filters and mask loaded with nanoparticles, antiviral textile and 

surfaces, air treatment systems, sanitation) 

• Quick and reliable diagnostics and detection (sensors, virus detectors, antibody-

titer-tests…) 

• Vaccines using nano-lipids and nano delivery systems 

• Monitoring (detection, contamination tracing, prediction of transport of airborne 

droplets ...)  

• Therapy (new drug development) 

Finally, poll outcomes highlighted several areas where more training activities are needed for 

companies and research centres. The areas outlined are highly technologic products, covering 

material design, modelling, and manufacturing aspects (63%). However, there was a fair share 

of experts (16%) also considering metrology, standardisation, and data sharing to be hot topic 

areas for training. Only 9% of experts voted for environmental and safety, ethics and health 

topics, 6% for regulation, and 6% for educational aspects (i.e., training to trainers; Figure 7). 

 

 

Figure 7. Results of the poll on the question “In which area there is more need for training in 
companies and research centres?” 
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Survey  

The survey was presented during the first CG Workshop and administered in January 2021 

through the LimeSurvey platform. The survey was shared among the experts to collect 

information about precise aspects of the nanofabrication, such as:  

➢ Cross-cutting and sectorial challenges 

➢ Cross-cutting and sectorial drivers 

➢ Target Products 

➢ Training needs 

Annex I report the questions and outcomes of the survey. 

After a first round of collection of feedback, the CG1 related questions were disseminated also 

to the whole network of the consortium, to achieve a broader coverage on sector-specific 

questions. 47 Surveys were filled by experts and stakeholders interested in the road-mapping 

areas covered by the three CGs, as shown in Figure 8. 

 

 

Figure 8. Results of the poll on the question “Road-mapping areas of interest to the 

respondents to the online survey” 

 

The survey enabled the validation of cross-cutting challenges and drivers identified from the 

landscape analysis performed in WP2.  

Figure 10 reports the cross-cutting drivers which received an average ranking above 3 out of 

4: they were considered as the most relevant opportunities to be considered in the subsequent 

road-mapping activities. 
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Figure 9. Top cross-cutting drivers for the nanofabrication ecosystem 

 

Figure 10 reports the cross-cutting challenges receiving an average ranking above 3 out of 4. 

During the 2nd Coordination Group and subsequent interactive sessions, the challenges 

reported herein were considered relevant to road-mapping activities. For each of the identified 

challenges, the experts stated if the challenge should be solved by actions within a short, 

medium, or long term (i.e., 2022-2023, 2024-2027, and 2028-2030 respectively). 

 

Figure 10. Top cross-cutting challenges for the nanofabrication ecosystem. 
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Figure 11 shows the results in terms of sectorial challenges ranked above 3 out of 4 for the 

“Health”, “Digital and Industry”, “Climate Change and Energy”, “Mobility” and “Food and 

Natural Resources” sectors. 

 

 

Figure 11. Initial results on top sectorial challenges 

 

Figure 12 shows a list of the top exemplary nanofabricated products. These are the products 

where it is considered of upmost importance to invest soon. These products are clustered by 

sector (i.e., Health, Digital and Industry, Food and Natural Resources, Energy and Climate 

Change, and products with a cross-cutting relevance).  
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Figure 12. Top exemplary nanofabricated products 

 

Due to the high number of target sectors with respect to the collected filled surveys, the 

sectorial drivers and challenges and the exemplary products per sector were only preliminarily 

validated. Also, the challenge ranking in the “Inclusive and Secure” sector was not statistically 

significant for the limited number of the gathered interests. Similar considerations apply for the 

target exemplary products of the “Mobility” and “Inclusive and Secure Society” sectors. It is 

foreseen to fill-in the missing information by ad-hoc activities, such as interviews or interactive 

sessions with the sectorial experts. 

 

Vision for 2030 

Thanks to the activity performed in WP2, the notes collected in the survey and the feedback 

received by the experts in the initial CG meeting, the consortium outlined a vision, reported 

hereafter, which considers the six target sectors where the nanofabrication plays a relevant 

role. SUSNANOFAB aims at facilitating the introduction of Europe amongst the key players in 

the field of nanofabrication. 

By leveraging the potential of nanofabrication technologies, Europe aims at the development 

of key technologies for a green transition whilst fostering the inclusion of responsible 

innovation, sustainability, and safety by design in the current production methodologies 

By collaborating with international leading institutions in the field, we will establish a 

cooperative exchange of ideas, which will allow us altogether to address current and future 

obstacles to unleashing the disruptive potential of nanofabrication. 

4 Second Coordination Group workshop  
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The main goal of the second coordination group meeting was to keep developing the 

SUSNANOFAB roadmap focusing on the preliminarily identified challenges for the 

nanofabrication ecosystem. The agenda of the meeting is shown in Figure 13.  

 

 

Figure 13. 2nd CG meeting agenda 

 

The event, which was combined with a networking and brokerage event open to industry, 

gathered 94 registered participants, 34% of which affiliated with research organisations, 

31% to universities, 29% to SMEs and 6% to large enterprises (Figure 14).   

 

Figure 14. Pie-chart representation of the participants to the 2nd CG workshop and 
networking event divided by type of institution. 
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During the CG plenary session, high-level cross-cutting drivers (Figure 15) and challenges 

(Figure 16) for the successful uptake of nanofabricated products were presented to the 

audience. The list resulted from a combination of several activities in WP2 and WP3: a 

preliminary list was drafted after the desk research and interviews with 30 high level industrial 

and research representatives, performed by WP2. Such findings were then validated and 

refined first during the first coordination group meeting (e.g., by discussing the necessity to 

have more economical drivers and challenges) and then adjusted with the feedbacks collected 

via the online survey. 

 

Figure 15. Cross-cutting drivers presented at the 2nd CG Workshop 

 

Figure 16. Cross-cutting challenges presented at the 2nd CG Workshop 

 

To discuss best practices and protocols for a sustainable nanofabrication, an interactive 

session based on the Mentimeter tool was conducted involving the meeting participants with 

open-ended questions. For this activity, the inputs from the meeting attendees were collected 

and briefly discussed, considering the following aspects: the knowledge/communication gaps 

between the nano-safety cluster and the other sectors (Figure 17) and the barriers in 

developing a harmonized safe-by-design approach (Figure 18). 
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Figure 17. Outcome of the interactive session with Mentimeter tool – Question: “How do we 
close the knowledge/communication gaps between the nano-safety cluster and the other 

sectors?” 

 

 

Figure 18. Outcome of the interactive session with Mentimeter tool - Question: “What are 
the barriers to develop a harmonized safe-by-design approach?” 

 

Figure 19 shows the list of the challenges discussed during the parallel CG meetings.  In each 

parallel session, each challenge was presented altogether with the currently funded projects 

that may have a relevance to it. This allowed experts to identify which may be the current 

developments and issues, and define the future remediation actions to be pursued, following 

the template provided in Figure 20. 
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Such preliminary recommendations about possible future research, innovation, and 

coordination actions will undergo further revision and will contribute to the draft 

SUSNANOFAB roadmap (D3.2). 

 

 

Figure 19. Table listing the challenges discussed during CG meeting 

 

 

Figure 20. Challenge template 

 

4.1 CG1 challenges 

The following tables provide the feedback collected during the table discussions related to 

each CG1 challenge.  
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Challenge 1 Lack of efficient mass production techniques 

Short description 
of one action to 
address such 
challenge 

The challenge is to get the necessary stability in the production 
process. Currently, there are many different processes, having 
different features and exploiting different technologies. 
However, an industrial manufacturing process has to be stable and 
allow for a continuous production. Process industrial scalability 
could also be hampered by its yield, reproducibility, and/or 
scalability. 

Expected 
outcomes 

• A several quality criteria are needed to determine process 
stability  
• Software tools are needed to facilitate data sharing among 
nanofabrication manufacturer (e.g., process parameters) to 
facilitate the assessment of the industrial process scalability. 
• Artificial intelligence may be included in the process 
development process to allow for a close feedback loop that 
could reduce process uncertainties and instabilities. 
• Collaboration between universities and technology centres 
should be further promoted to facilitate the communication 
between the industrial and the academic world about the 
different process requirements of lab scale production against 
large scale production. 
• Act as an intermediary between these 2 worlds and 
companies to be able to respond to real industrial needs, whilst 
keeping them informed about the latest developments and their 
applications. 

Scope of future 
actions 

 

Timeline  Medium term  
Most relevant 
destination 

 

 

Challenge 2 Metrology, especially for quality control  

Short description 
of one action to 
address such 
challenge 

Overcome the cost limitations in the application of metrology 
techniques by a wider adoption of their technologies. Integration 
of metrology into the production line.  
Additional way of facilitation in the adoption of metrology may 
consist in the setting requirements for new procedures, reducing 
the costs of the technologies, developing metrology techniques 
with higher resolutions. 
• Removing the barriers in accessing highly specialized tools, 
traditionally used only within the research field 
• Address the knowledge gap present within the industry and 
the academia. Facilitate the adoption of up-to-date techniques 
and methods via trainings dedicated to the dissemination from 
academia to industry. 
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• Promoting additional investment in the sector of metrology 
to facilitate the development of cost-effective, advanced 
characterization techniques 
• Integration of metrology into the production-line. Inclusion of 
an automatized analysis (e.g., AI) of data to support metrology 
and rectify the production on-the-go.  
• Develop contactless characterization techniques (e.g., 
electrical, optical) and link them to robust modelling techniques 
and simulations. This will allow for a synergetic development of 
the two fields. 
• Develop and implement robust standard operating 
procedure standard of practices 

Expected 
outcomes 

• Facile Adoption of the developed of shared metrology 

techniques available to all entities, including the ones that 

cannot afford large investments (e.g., start-up, SME) 

• Development of nano-enabled products and materials, 

reliability produced with a high level of accuracy. 
• Development of robust standards and standard operating 
procedures collected within open repositories for standardized 
procedures, combining both experimental and theoretical 
approaches. This it is expected to facilitate the attainment of a 
consensus on harmonized methods and standard operating 
procedures. 
• Promotion of FAIR (Findability, Accessibility, 

Interoperability, and Reusability) data management practices, 

in term of quality and global data access. 
Generation of a digital product twin by its characterization 

data to enable the direct development of a virtual model to 

support its nano-characterisation, production, and 

development processes. 

All this corpus of developments is expected to enable 
improved and more reliable products, capable to gain a 
higher level of trust in the consumer 

Scope of future 
actions 

Development of a solid link between characterization with robust 
modelling and simulations, allowing for a complementary support 
between the data derived real and digital twin 

Timeline  -  
Most relevant 
destination 

 -  

 

Challenge 3 NEMS and MEMS need still some performance improvements 
to fully works for mobility sector requirements 

Short description 
of one action to 
address such 
challenge 

Overcoming the current barriers in the implementation of NEMS 
and MEMS goes through several issues that have to be 
addressed to allow the integration and/or the operation in real 
conditions. 
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Such issues are: 
• Poor reproducibility of production and performance 
• Difficulty to integrate the products 
• Cost/performance gap, difficulty to compete with 

“traditional” technologies 
• Safety  
• Energy conversion/harvesting and powering  

Expected 
outcomes 

• Improvement of energy efficiency 
• Diversification of power/energy sources in vehicles 

Scope of future 
actions 

 - 

Timeline  -  
Most relevant 
destination 

• Pillar 2 – mobility 

 

Challenge 4 Lack of investments in nanotechnology companies 

Short description 
of one action to 
address such 
challenge 

• Investment's framework development for venture capital 
funds interested in high-tech companies (inclusive of 
nanofabrication but not exclusive to it).  

• Development of cascade funding/voucher programs 
directed to SMEs for financing their research and 
innovation activities 

• Publicly funded investments for medium scale 
manufacturing facilities, driven by the industry 
(complementary to what it is now the EIC) 

• Note: in nanofabrication because there is no volume there 
is no investment. 

Expected 
outcomes 

 -  

Scope of future 
actions 

• Political promotion of investments in nanotechnology. For 
example, this could be acted by tax reductions for innovative 
ventures. Development of coordinated actions for the 
dissemination of effective incentivization schemes for 
venture capitalists 

• Impact assessment of the formerly funded actions. If not 
properly managed, innovation funding may result in unfair 
competition for SMEs. 

Timeline  -  

Most relevant 
destination 

 -  

 

Challenge 5 Production of 3D structures (most of the existing techniques 
are currently focused on 2D surface patterns) 

Short description 
of one action to 

Development of reliable and low-cost quality control of 3D 
manufacturing technologies. 
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address such 
challenge 
Expected 
outcomes 

 -  

Scope of future 
actions 

• Current technology in 3D/2.5D manufacturing is limited 
and generally relying on a bottom-up approach. However, 
top-down methods are much better scalable. Novel 
technologies enabling reliable and high-quality control are 
needed as well novel metrology means to achieve quality 
control. 

• The technologies shall be directed at concrete high-impact 
applications, this could be fostered by further developing 
the collaboration between academia and industry. This 
could be supported by the introduction of team exchange 
programs through the linking with existing programmes 
(e.g., MSCA RISE). 

Timeline  -  
Most relevant 
destination 

 -  

 

Challenge 6 Scaling of volume production, testing, packaging and 
deployment from research-grade to mass market levels in the 
Health sector 

Short description 
of one action to 
address such 
challenge 

Build frameworks for the digitalization of the information related to 
the process. This allows for the creation of digital twins, aiding in 
the modelling of parameters related to volume production, 
packaging, etc.  
Such approach may be applied for the manufacturing of medical 
devices such as smart delivery systems and others. 

Expected 
outcomes 

Development of a standardised access to FAIR data, available in 
structured repositories.  

Scope of future 
actions 

 -  

Timeline • Short term actions (starting in 2022-2023) 
Most relevant 
destination 

• Maintaining an Innovative, Sustainable & Globally 
Competitive Health Industry 

• Climate Neutral, Circular & Digitised Production 
• Digital & Emerging Technologies for Competitiveness & Fit 

for The Green Deal 
• Unlocking the Full Potential of New Tools, Technologies & 

Digital Solutions for A Healthy Society 

 

Challenge 7 Smart delivery systems will be viewed as combination devices 
and will require the full regulatory approval process before 
being approved for market 
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Short description 
of one action to 
address such 
challenge 

• Development of a digitalization roadmap for the industry 
5.0 

• Development of modelling services for the precise analysis 
of the process to allow an efficient scale up of the 
processes from lab to production scale (e.g., 
thermodynamics and kinetics). 

• Development of innovative ways to improve production 
lines via a step-by-step pathway, allowing to introduce 
improvements to the production lines without causing 
disruptions because getting astray from the initial 
production process. 

• Development of transferrable more automatized 
technologies. 

Expected 
outcomes 

• Developing energy integration strategies 
• Use of AI strategies and robotics (e.g., problem reduction 

by automatization, reduction lab costs, cost forecast, and 
cost reduction). 

• Simplification of the process, allowing for the reduction of 
steps, maintenance, and workers. 

• Improvement of maintenance scheduling by forecasting 
and scheduling maintenance. This inherently allows for 
reducing the production line maintenance downtime  

• Increase in the exchange of good production practices 
amongst related industries. 

Scope of future 
actions 

• Development of continuous production lines 
• Development of circular strategies for the use on-site of 

waste materials 
• Introduction of renewable energy in the production lines, 

reducing and optimizing the energy load on the electricity 
network 

Timeline • Short term: Energy integration 
• Medium term: Robotics 
• Long term: Simplification of the process (you need a lot of 

knowledge to tackle it) 
Most relevant 
destination 

• Climate Neutral, Circular and Digitised Production 
• Increased Autonomy in Key Strategic Value Chains for 

Resilient Industry 

 

Challenge 8 Reduction of production costs and expensive raw materials 

Short description 
of one action to 
address such 
challenge 

• Diversify the raw material suppliers all over the world to 
reduce the supply shortage risks 

• Look for effective, but cheaper and abundant, alternative 
raw materials 

• Use low value raw materials located in close distance to the 
end-user (development of processing facilities capable to 
extract value from European lower grade raw materials) 



 

29 

This project has received funding from 
the European Union’s Horizon 2020 
research and innovation programme 
under grant agreement Nº 882506. 

• Increase the usage of secondary raw materials when 
applicable (close loop, direct recycle of industrial scraps) 

Expected 
outcomes 

• Development of a flexible raw materials production chain, 
protecting EU market from raw materials market fluctuations 

• Facilitate the sourcing within EU of raw materials 
• Reduction of the overall sourcing costs for key raw materials 

Scope of future 
actions 

• Definition of alternative materials, within EU availabilities, 
for key technologies (e.g., catalysts) that are currently 
dependent on outsourcing them 

• Definition of a distributed recycling ecosystem, able to avoid 
the production of waste and facilitate the recovery of 
valuable production scraps 

Timeline • Medium/long term actions  
Most relevant 
destination 

• Climate Neutral, Circular and Digitised Production 
• Increased Autonomy in Key Strategic Value Chains for 

Resilient Industry 

 

New challenges proposed by experts at lower TRLs: 

Challenge 9  Development of new nanofabricated devices 

Short description 
of one action to 
address such 
challenge 

• Development of new technologies, able to work with 
multiple materials, resulting in enhanced properties of the 
finally produced devices (e.g., fundamental enhancement 
of mechanical properties, but also combination of 
properties such as sensing and mechanical performance). 

• Development of new technology with faster speed of 
fabrication and resolution, capable to address the classical 
inverse correlation of higher resolution to higher fabrication 
speed. (e.g., recent advancements have been achieved 
with the use of digital mirror arrays). 

• Integration of different technologies (e.g., in-situ 
nanofabrication technology integrated into macro-scaled 
technologies). 

• On the health-side:  
o Develop smart micro/nano-objects resulting in the 

production of new medical devices (e.g., objects 
that can influence cell activity for regenerative 
medicine purposes, smart lego-like biological blocks 
that can be assembled to create a macro-scaled 
tissue construct), but also broader on medical 
devices that could be used for diagnostic 
applications (nanofabrication would be probably 
better suited than microfabrication).  

o Develop screening platforms via nano-deposition of 
materials for the creation of nano/micro 
topographies used for screening different biological 
formulations (e.g., biomaterials for regenerative 
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medicine as listed in the former point, to enhance 
the performance of prosthetic devices, via 
topographies that can provide better integration with 
the surrounding tissues or stimulate anti-bacterial 
properties), to screening of drug/pharmaceutical 
formulations in a much lower scale, resulting in 
higher throughput and lower costs. 

 
Expected 
outcomes 

 -  

Scope of future 
actions 

Develop the theoretical groundings for the development and 
fabrication of new innovations and devices 

Timeline Long term (2027 - onwards) 
Most relevant 
destination 

 -  

 

4.2 CG2 challenges 

The following tables provide the feedback collected during the table discussions related to 

each CG2 challenge. 

 

Challenge 1  Poor Adoption of safe-by-design approaches for safe 
production processes 

Short description of 
one action to 
address such 
challenge 

• Promote the simplification of current tools, models, and 
platform so that they could be easily implemented and 
effectively adopted by SMEs 

• Delocalisation platform to launch an open platform, or an 
open cloud including different processes (beyond what it 
was targeted in other projects: e.g., Guide nano)  

• Compilation of FAIR (Findability, Accessibility, 
Interoperability, and Reusability) compliant data, including 
all related tools to facilitate the adoption of the challenges 

 
Expected outcomes • Integration of the potential impact of the nanoparticles 

character on the final solution. 
• Assessment of the risks at all stages including, also early 

ones, whilst keeping in mind the easiness of 
implementation 

• Definition of different effective safe by design approaches 
for different use cases with high performances with 
respect to the state of the art. 

• Costs must be considered in the processes. The 
companies should be involved at the early stages and 
should collaborate in the process. End-user should 
collaborate in the open platform as validators.  
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• Facilitation and acceleration of the evaluation process via 
the use of the developed open platform 

• Promotion of the collaboration between academia and 
industry 

Scope of future 
actions 

• Improvement of the safety considerations at all process 
stages 

• Use nano enabled materials along the whole process life 
cycle 

• Improvement of safety practices already implemented in 
the production process 

• “Waste upcycling as a mean of nanomaterial waste 
avoidance and source for the industry 

• Development of a simple platform, fitted for an early 
adoption in the product development process by the 
SMEs 

• Adoption of business and management strategies apt to 
ensure long-term sustainability of such open platform 
(e.g.by considering management structure with a Single-
Entry Point, like in the OITB or DIH approaches) 

Timeline • Medium term actions (2024-2027) 
Most relevant 
destination 

• Digital and Emerging Technologies for Competitiveness 
and Fit for the Green Deal 

• Others 

 

Challenge 2 Need of standards for risk assessments, risk management 
and safety issues of nano fabricated materials 

Short description of 
one action to 
address such 
challenge 

Standards are not sufficiently developed within EU and there are 
not many projects nor general agreement on such topics. 
Therefore, the following points should be tackled: 

• As pre-normative work, gather adequate knowledge on 
risk assessment and management. 

• Integrating standards derived from several authoritative 
bodies in the nano-safety cluster (e.g., European 
Partnership on Metrology, EURAMET). Involvement of 
standardisation agencies in the development of current 
and future standards, basing their policy work on current 
developments of the field. 

• Standards are not sufficiently developed within EU and 
there are not many projects nor general agreement on 
such topics. 

• Collaboration of different labs in standardisation 
processes, maybe adopting a strategy of DIH, OITB, 
including different stakeholders and a Single-Entry Point 
to manage the standardisation requests. 

Expected outcomes • Harmonization of current approaches and improvement of 
their robustness to facilitate the development of standards 
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• Standards fitting for the industry, and follow regulations 
that industry needs to enter the market 

• Standardised, market-ready safe by design approaches  
• Harmonisation in the data collection, considering all the 

actors of ecosystem 
Scope of future 
actions 

Two are the topics that may need of further development in the 
future: exposure containment and reduction and hazards 
reduction. These may be tackled by the development of updated 
protocols, standards procedures. Participation to such projects of 
industrial partners may enable a faster adoption of standards. 
Regulatory bodies should take part to the consortium. 

Timeline • Medium term actions (2024-2027) 
Most relevant 
destination 

 -  

 

Challenge 3 Lack of information on exposure to nanomaterials and 
health consequences  

Short description of 
one action to 
address such 
challenge 

The challenge here is “exposure”, but a similar challenge 
may be posed by “hazards”. We can divide these into 
occupational, consumer, and environmental 
exposure/hazards. For occupational exposure, most 
studies do not report data that could then be used in 
models (e.g., neither health relevant concentration, nor 
emission rates). We do not able to differentiate between 
“exposure” dose and “internalized” dose; we do not have 
models (or raw empirical data on internal dose. There is 
no spatial distribution models (e.g., multi-box model 
derived from fluid dynamics captures data in the room, 
but not in the lung). 

• Occupational exposures focus on airborne particles and 
direct exposure (as opposed to indirect exposure) 

• Occupational exposures focus on manufactured NMs (as 
opposed to unintentional emissions of NOAA)  

• More methods (and examples) of how to extrapolate from 
lab-based studies to real-world scenarios are needed 

• For consumer exposure, there are very few papers on 
very few products that address any exposure data 
(models and data) 

• Chronic effects do not have models; consumer market 
can be exposed directly as well as indirectly 

• Specific to consumer and environmental exposures, we 
are more likely to be exposed to a “mixture” and not an 
individual material 

• For environmental, especially if the material is present in 
the matrix naturally, there is limited info on differentiating 
these constituents  
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• For consumer and environmental, challenge exists to 
measure low dose (when trace materials are below 
detection limits of analytical instruments or require 
preparation steps) 

Expected outcomes • Development of data related to non-intentional emissions 
of NOAA (e.g., additive manufacturing, brakes emission, 
etc.) 

• Development of process-specific release rates 
(independent of the controls implemented on site) 

• Development of release rates for consumer and 
environmental exposure 

• Development of models for the extrapolation and 
evaluation of long-term and chronic exposures  

• Multi-factorial analyses helping with chronic and mixed 
exposures 

• Development of systematic risk analyses approaches 
• Development of strategies for the metrology, allowing for 

a harmonized quality assurance (safety into everyday life 
products) 

• Development of analytical techniques able to measure 
low-dose repetitive exposures impact (e.g., sampling, and 
local monitoring) 

Scope of future 
actions 

• Development of accurate in-silico modelling 
• Gather experimental data on mixtures, low-dose, and 

chronic exposure 
• Definition of the standard operational procedure with 

regards to the experimental instrumentation and 
measurement strategies 

• Jointly funded projects  
Integration of computational and experimental workflows 
to allow the cross-validation of the respective results and 
the widening of the scope and impact of the collected 
data 

Timeline • Short term: computational and experimental (separate) 
smaller short-term projects and larger jointly funded com-
exp projects 

• Medium term: multi-factorial analyses of mixtures (short 
term) and chronic exposures (and effects). These actions 
will be devoted to populating the literature with the data 
needed to carry out exposure assessments 

Most relevant 
destination 

• Living and Working in a Health-promoting Environment 
• Clean Environment and Zero Pollution 
• Clean and Competitive Solutions for All Transport Modes 

 

Challenge 4 Lack of information to improve public perception of nano  

Short description of 
one action to 

• Information on public perception of nanomaterials has 
been published recently (name, year) 
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address such 
challenge 

• Knowledge of the wider public on the nano topics is rather 
low, and the generally the public is averse in deepening 
the knowledge in topic 

• Gender differences; product differences 
• Need to rebrand nanomaterials by acknowledging their 

widespread use in common consumer applications. 
• Determining the most and least concerning scenarios to 

whom people are concerned about (e.g., food, drug, etc.)  
• Determining public knowledgeability of the public in 

relation to direct and indirect exposure? (e.g., 
biomagnification chain) 

• Acknowledging the complexity and depth of the problem 
by increasing people awareness of the inherent properties 
and uncertainties 

• Increasing the communication frequency about risks and 
absence of such 

Expected outcomes • Include education on nano-based topics, may favouring 
the dissemination via innovative channels (e.g., internet) 
or embed it in the general education curriculum as well as 
university level 

• Policy enforcement of the inclusion of statements about 
the nanomaterial nature of ingredients contained within 
products and of developing a communication program 
devoted at demystifying the unfounded public concerns 
about nanomaterials 

Scope of future 
actions 

• There have been recent European funded projects dealing 
with the public perception on nanomaterials (e.g., Go 
Nano) 

Timeline • Short term: develop new communication channels from 
scientists/engineers to public; continue to support the 
existing public perception projects 

• Medium term: include nano into the education curriculum  
Most relevant 
destination 

• Clean Environment and Zero Pollution 
• Circular Economy and Bioeconomy Sectors 
• Clean and Competitive Solutions for All Transport Modes 

 

 

4.3 CG3 challenges  

The following figures provide the feedback collected during the table discussions related to 

the four CG3 challenges discussed. 

 

Challenge 1 Lack of a unified strategy at different levels of education (i.e., 
high school, university, lifelong training). 
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Short description 
of one action to 
address such 
challenge 

Encourage partnerships between academia and industry to 
develop educational standards tailored to industry needs and 
standards. 
Create an international coordination group to facilitate 
discussions between stakeholders. 
Create a model curriculum for all levels that shows pathways for 
different levels. 
Need to develop a taskforce consisting of educators, scientists 
and engineers and high school teachers to identify what currently 
exists and how additions can be made to complement the current 
curriculum. Find out if there are any obstacles to reforming the 
curriculum. The goal should be the development of a unified 
curriculum with learning outcomes defined for different ages, 
grades, and education levels. 

Expected 
outcomes 

• Access to educational standards for schools to use as 
guidelines. 

• Certified trainings on nanofabrication 
• Promote sustainable nanofabrication to young generations  
• Educate the general population to nanotechnologies and 

the associated risks. 
• Gather the relevant stakeholders for the definition of a 

unified strategy to be adopted in at different levels of 
education Build strategy and benchmarks for pathways 

• Understand the limitations for each country and/or 
institution  

• Open access of a model curriculum for all levels of 
education 

• Determine an implementation strategy of the defined 
educational goal with European and USA Education 
boards  

Scope of future 
actions 

Funds to develop shared standards (like ASTM International 
Education Standards but at technician level)  
Similar initiative: SEMIWorks2 (among the other topics, working in 
the identification of workforce needs) 
Support the cost for time/travel of stakeholders 
Support study exchange programmes to learn how other 
countries address education 
Survey studies to define what exists and fill in any gaps. 
Provide professional development for the educators, especially at 
the high school level, including opportunities for immersion and 
tours 
Seek support of influential individuals, particularly at a national 
level, able to endorse the development of the educational 
curriculum. 

Timeline Medium term actions (2024-2027) 

 

2 https://www.semi.org/en/workforce-development/semi-works 

https://www.semi.org/en/workforce-development/semi-works
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Most relevant 
destination 

 

 

Challenge 2 Difficult to retrain and continually train skilled workers so they 
remain relevant to their sectors 

Short description 
of one action to 
address such 
challenge 

• Development of virtual learning programs for industrial 
workers. 

• Visit some research centres for industry in addition with 
trainings. 

• Benchmark the best practices and experiences in trainings 
performed by industrial federations and interest groups 

• Develop an open-source database on trainings 
• Offer incentives to endorse various individuals to seek 

lifelong training, for example, credit or 
certificate/certifications. Find institutions willing to offer 
training and recognize those institutions (for example, 
universities, companies, etc…). Encourage National Labs 
to support training and offer certificates of completion as 
part of an international project. 

Expected 
outcomes 

• Short term programs, with small steps and certificates 
• Visits program on specific industry topics 
• Broad trainings for a general audience and specialized 

training for a targeted audience 
• Awareness on occupational risks and regulatory 

implications (both for employees and employers) 
• List of best practices and experiences gathered by the 

performed trainings by federations and interest groups 
• Organized database with an easy sorting system 
• Assessment of the courses for a continuous content 

improvement 
• Trained workers being ready to address new innovations 

Scope of future 
actions 

• Create a set of curriculums 
• Regular review of the content 
• Benchmark trainings in industrial research centres and 

academic research centres 
• Support benchmarking activities  
• Organize meetings between professional organization  
• Creation of programmes/actions to support training costs 

of the staff. 
Timeline • Short term actions (starting in 2022-2023) 

• Medium term actions (2024-2027) 
Most relevant 
destination 

 -  
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Challenge 3 Lack of entrepreneurship and innovative management skills 
which is relevant on exploitation of knowledge and 
technology transfer 

Short description 
of one action to 
address such 
challenge 

• “AIRBNB/UBER” for tech transfer (“tech push”) focused on 
linking the demand and supply. Action for the 
implementation of “liaisons” acting as curators of new 
services/products (not all scientists want to be 
entrepreneurs). 

• Support implementation and operation of programs for 
nano-enabled industries analogous to the successful 
“translation advisory board” concept adopted in the 
HealthtechTAB project 

Expected 
outcomes 

• Acceleration of the technology transfer of nano-enabled 
technologies  

Scope of future 
actions 

• Provide a process for evaluation, selection, and support for 
business ideas, starting from a low level of maturity. 

• Provide an individualized mentoring program for junior 
researchers. 

Timeline • While both advisory board and mentorship can be initiated 
in the short term, their outcomes will be expected in 
medium-to-long term 

Most relevant 
destination 

 -  

 

Challenge 4 Lack of researchers/workers soft skilled to operate 
effectively in diverse, transdisciplinary teams 

Short description 
of one action to 
address such 
challenge 

• Support projects that implement interdisciplinary training 
during education at different levels (e.g., via lab rotations, 
internships, and secondments). 

• Support the creation of a new type of professional capable 
to act as a translator (same model as proposed in CG3 
challenge #1 - HealthtechTAB) 

Expected 
outcomes 

• Fair remuneration distribution; mitigating the risk for all 
stakeholders; new model for governance ecosystems. 

• Enhancement of transdisciplinary skills of nanofabrication 
researchers and workers. 

• New training opportunities with multidisciplinary 
approaches, focused on the nanotechnology ecosystem. 

Scope of future 
actions 

• Present the benefits and challenges of working in 
interdisciplinary environments to future workers and 
researchers. 

• Provide an incentive to employers to test interdisciplinary, 
rather than siloed operations 

• Support to the creation of Private/Public Partnerships, 
Venture Capital approaches and multi-stakeholders 
ecosystems to act as intermediaries in the exploitation of 
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knowledge and technology transfer. Training actions in the 
“translation of nanotechnologies” 

Timeline • Training activities can be initiated in the short term, 
meaningful engagement with employers is likely to be in 
the medium to long-term 

Most relevant 
destination 

 -  

 

 

5 Summary and next steps  

SUSNANOFAB successfully involved and activated many research and industrial European 

and international experts organised in three coordination groups and started the process which 

will lead to the delivery of a strategic roadmap to promote sustainable nanofabrication.  

All the outcomes gathered with regards to the challenges will be integrated with the 

implementation roadmap that will be available for all interested European parties and to 

facilitate future updates. A draft version will be released in September 2021 for consultation 

with the expert groups and key stakeholders. The final roadmap will be released in December 

2022. 

Further outreach activities will be performed to increase the number of experts, particularly in 

CG2 and CG3 and enhance the international representation. The next CG workshop is 

foreseen for September 2022. 
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Annex 1 

The survey presented during the first CG Workshop and administered in January 

2021 through the LimeSurvey platform is reported in the section below. 

 



The survey is articulated into two different parts:

- collection of precise information on nanofabrication industrial ecosystem
(DRIVERS, OPPORTUNITIES and TARGET PRODUCTS);

- Identification of the most relevant training opportunities for the integration of
nanofabrication industrial ecosystem (Not mandatory)

Please choose in which Coordination Groups (CGs) you are involved to be addressed
to questions relevant to your expertise.

The survey will take no more than 10 minutes. Thank you!

 

Section A: General

A1. In which Coordination Group are you involved?
CG1 - Nanofabrication aspects from design to manufacturing upscaling

• Research and innovation agenda focusing on innovative nanofabrication technologies for SUSNANOFAB target products covering all relevant
steps of the value chain. • Identification of actions that require an international dimension to address existing gaps in the development and uptake
of common approaches in design, modelling, characterisation and testing focusing on nanofabrication. • Recommendations for new standards on

nanofabrication technologies. CG2 - Environmental Sustainability, Health & Ethics

• Identification of EU research and innovation actions on the economic and environmental health-related sustainability efforts of SUSNANOFUB
products. 

• Identification of activities that require an international dimension to address existing gaps in nano-EHS research, inclusive of environmental,
social and economic life cycle analyses, and knowledge dissemination by the stakeholders. 

• Identification of actions where nanofabricated products and processes address current ethical issues and promote inclusiveness within EU and
international countries. 

•  Recommendations for new standards in the CG (i.e. EHS) area.

CG3 - Future Skills and Expertise • Identification of EU research and coordination actions targeting different levels of education, from masters,
PhDs, as well as workforce training courses, focusing on the identified nanofabrication educational needs. • Identification of actions that require

an international dimension to address the existing gaps in nanofabrication skills and education. Such actions may take the form of novel student
and workforce exchange programmes, common nanofabrication curricula for masters, PhD and workforce training courses.

 
CG1 – Manufacturing

CG2 – Safety

CG3 – Educational



Section B: Coordination Group 1 - Manufacturing

B1. In which specific sector/area are you involved?
The questions relevant to the Cross-cutting technologies and cross-cutting non-technological issues cover a wide range of sectors, we suggest clicking

on it even if you are experienced in only one of the above-mentioned sectors.

Energy

Mobility

Health

Inclusive and Secure Society

Digital and Industry

Food and Natural Resources

Cross-cutting technologies and cross-cutting non-technological issues

B2.

[HEALTH] - Taking into account the following nanofabrication
products, please rank them on a scale from 1 to 4.(where 1=poor
social-economical impact, 4=high social-economical impact)

1 2 3 4

Nanobiosensors

Smart drug delivery

Implantable devices

Bioprinted living tissues

Biodegradable materials for tattoo-like ‘personal electronics’

B3. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the health sector? 
 



B4.

[HEALTH] - Taking into account the following TECHNOLOGICAL
DRIVERS to foster nanofabrication in the industrial ecosystem,
please rank them on a scale from 1 to 4.(where 1= Driver with a poor
impact on the industrial ecosystem; 4=Driver with a high impact on
the industrial ecosystem)

1 2 3 4

Increasing request of new nanoparticles and encapsulation techniques for
drug formulation, controlled release, and targeted delivery

Biodegradable and dissolvable materials for epidermal and implantable
electronics (integrated sensors)

Remote medicine, self-administration, and ‘smart medtech’ driven by
artificial intelligence. Development of new drug formulations as well as

miniaturised, closed-loop delivery devices

Reduced usage of biopharma interventions through use of closed loop
systems

B5. [HEALTH] - Is the previous list of DRIVERS complete or do you
want to add other relevant DRIVERS (technological or non-
technological) which could foster the nanofabrication in the industrial
ecosystem (health sector)? 
 

B6.

[HEALTH] - Taking into account the following CHALLENGES to
foster nanofabrication in the industrial ecosystem, please rank them
on a scale from 1 to 4.(where 1= Challenge with a poor impact on the
industrial ecosystem; 4=Challenge with a high impact on the
industrial ecosystem)

1 2 3 4

Scaling of volume production, testing, packaging and deployment from
research-grade to mass market levels

Achieving sustainable, environmentally-friendly power sources for wearable
devices powering and sustaining

Environmental impact, disposal and recycling of new materials

Management of public perception of ‘harmful’ nanoparticles in personal
healthcare

Extensive clinical safety testing is required, particularly where nanoparticle-
based drug formulations, both liquid and aerosol-based, are used



1 2 3 4

Smart delivery systems will be viewed as combination devices and will
require the full regulatory approval process before being approved for

market

B7. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities. 

Short
term

actions

Medium
term

actions

Long
term

actions

Scaling of volume production, testing, packaging and deployment from research-
grade to mass market levels

Achieving sustainable, environmentally-friendly power sources for wearable devices
powering and sustaining

Environmental impact, disposal and recycling of new materials

Management of public perception of ‘harmful’ nanoparticles in personal healthcare

Extensive clinical safety testing is required, particularly where nanoparticle-based
drug formulations, both liquid and aerosol-based, are used

Smart delivery systems will be viewed as combination devices and will require the
full regulatory approval process before being approved for market

B8. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (health sector)? 
 

B9. [MOBILITY] - Taking into account the following nanofabrication
products, please rank them on a scale from 1 to 4.(where 1=poor
social-economical impact, 4=high social-economical impact)

1 2 3 4

MEMs and NEMs in sensors (accelerometers, gyroscopes, pressure sensors,
chemical and gas sensors etc..)

Functionalized surfaces (water, dirt, insect repellence and antifrost, antifog,
antireflective, self-cleaning materials etc..)

Nanocomposite materials for parts with improved performances (e.g.:
ceramic matrix nanocomposites with improved optical, electrical, magnetic,

tribological, corrosion resistance features)

Nanofabricated materials to improve engine efficiency (lower wearing and
oil filtering) and pollution reduction (nanoceramic catalyst)



B10. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the Mobility sector?
 

B11. [MOBILITY] - Taking into account the following DRIVERS to foster
nanofabrication in the industrial ecosystem, please rank them on a
scale from 1 to 4.(where 1= Driver with a poor impact on the
industrial ecosystem; 4=Driver with a high impact on the industrial
ecosystem)

1 2 3 4

Vehicle weight reduction to improve sustainability and performance

Development of nanosensors for various parts (electronics, engine, frame
etc..)

Development of nanofabricated materials for various motor parts (batteries,
fuel cells, lubrication, gears, etc..)

Reduction of the environmental impact during the manufacturing process
(use of nano-enabled reducing materials waste and energy consumption)

B12. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Mobility sector)?
 

B13. [MOBILITY] - Taking into account the following CHALLENGES to
foster nanofabrication in the industrial ecosystem, please rank them
on a scale from 1 to 4.(where 1= Challenge with a poor impact on the
industrial ecosystem; 4=Challenge with a high impact on the
industrial ecosystem)

1 2 3 4

Lack of mass production techniques to introduce nanotechnologies in the
automotive sector (inconsistency between lab and market results)

NEMs and MEMs need still some performance improvements to fully
works for mobility sector requirements

The technologies in Fuel Cells have still important progress to be made
(durability, cost, reduction of critical raw material content)

Compliance with all regulation aspects and health risks



1 2 3 4

Lack of investments in nanotechnology companies

B14. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Lack of mass production techniques to introduce nanotechnologies in the automotive
sector (inconsistency between lab and market results)

NEMs and MEMs need still some performance improvements to fully works for
mobility sector requirements

The technologies in Fuel Cells have still important progress to be made (durability,
cost, reduction of critical raw material content)

Compliance with all regulation aspects and health risks

Lack of investments in nanotechnology companies

B15. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Mobility sector)?
 

B16. [DIGITAL&INDUSTRY] - Taking into account the following
nanofabrication products, please rank them on a scale from 1 to
4.(where 1=poor social-economical impact, 4=high social-economical
impact)

1 2 3 4

Nanostructured semiconductors, flexible electronics and MEMS

Nano-texturing of polymers manufacturing process (eg: injection moulding
or nanofillers)

Buckypapers: sheets made up of carbon based on a safe-by-design concept



B17. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the Digital&Industry
sector?
 

B18. [DIGITAL & INDUSTRY] - Taking into account the following
DRIVERS to foster nanofabrication in the European industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1= Driver
with a poor impact on the industrial ecosystem; 4=Driver with a high
impact on the industrial ecosystem)

1 2 3 4

Nano-enabled semiconductors request for electronics

Reliable nanoelectronics components for cybersecurity

Nanoelectronics components for Industry 4.0

Increasing demand of Nano-enabled chemicals (e.g. thin photovoltaic films,
self-assembly of nanoparticles in monolayers, light-emitting diodes, nano

surfaces)

B19. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Digital & Industry)?
 

B20. [DIGITAL & INDUSTRY] - Taking into account the following
CHALLENGES to foster nanofabrication in the industrial ecosystem,
please rank them on a scale from 1 to 4.(where 1= Challenge with a
poor impact on the industrial ecosystem; 4=Challenge with a high
impact on the industrial ecosystem)

1 2 3 4

Lack of mass production techniques and manufacturing capacity
(inconsistency between lab and market results)

Production of 3D structures (currently the most of the existing techniques
are focused on 2D surface patterns)

Metrology, especially for quality control



1 2 3 4

Energy efficiency of nanoelectronics

B21. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Lack of mass production techniques and manufacturing capacity (inconsistency
between lab and market results)

Production of 3D structures (currently the most of the existing techniques are
focused on 2D surface patterns)

Metrology, especially for quality control

Energy efficiency of nanoelectronics

B22. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Digital & Industry)?
 

B23. [FOOD&NATURAL RESOURCES] - Taking into account the
following nanofabrication products, please rank them on a scale from
1 to 4.(where 1=poor social-economical impact, 4=high social-
economical impact)

1 2 3 4

Food packaging functionalized with nanofabricated materials

Wastewater treatments with nanofabricated materials

Production of bio-based materials/fuel with nanofabricated materials
support

Precision agriculture with nanobiopesticides

Nanobiosensors for food and natural resources



B24. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the Food&Natural
Resources sector?
 

B25. [FOOD & NATURAL RESOURCES] - Taking into account the
following DRIVERS to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1= Driver
with a poor impact on the industrial ecosystem; 4=Driver with a high
impact on the industrial ecosystem)

1 2 3 4

Increasing request of bio-polymers based on nanotechnologies to improve
the sustainability

Increasing request of products with nano-features in the food and beverage
sector

Development of precision agriculture and breeding tools with nanofeatures

B26. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Food&Natural Resources sector) ?
 

B27. [FOOD & NATURAL RESOURCES] - Taking into account the
following CHALLENGES to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1=
Challenge with a poor impact on the industrial
ecosystem; 4=Challenge with a high impact on the industrial
ecosystem)

1 2 3 4

Regulation aspects and health risks related to the use of nanofertilizers or
food nanoadditives

Development and diffusion of nanosensors for water, soil, air monitoring
with consumer-friendly interface

Lack of large-scale production methods to mitigate the investments with an
efficient cost-production



B28. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Regulation aspects and health risks related to the use of nanofertilizers or food
nanoadditives

Development and diffusion of nanosensors for water, soil, air monitoring with
consumer-friendly interface

Lack of large-scale production methods to mitigate the investments with an efficient
cost-production

B29. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Food&Natural
Resources sector) ?
 

B30. [ENERGY] - Taking into account the following nanofabrication
products, please rank them on a scale from 1 to 4.(where 1=poor
social-economical impact, 4=high social-economical impact)

1 2 3 4

Efficiency improvement of Fuel Cell with nanofabricated materials

Efficiency improvement of Photovoltaic systems with nanofabricated
materials

Development of energy storage system with nanofabricated materials

Development of nanostructured batteries and LEDss

Nanomaterials for electronics or power electronics

B31. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the Energy sector?
 



B32. [ENERGY] - Taking into account the following DRIVERS to foster
nanofabrication in the industrial ecosystem, please rank them on a
scale from 1 to 4.(where 1= Driver with a poor impact on the
industrial ecosystem; 4=Driver with a high impact on the industrial
ecosystem)

1 2 3 4

Higher request of nano-enabled films for photovoltaic applications

Development of nano-enabled solution for Fuel Cell and Hydrogen sector

Development of nanofabricated materials for batteries

Increasing demand for nanofabricated materials for electronics and
sustainable transportation

Public financial support for sustainable energy production

B33. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Energy sector)?
 

B34. [ENERGY] - Taking into account the following CHALLENGES to
foster nanofabrication in the industrial ecosystem, please rank them
on a scale from 1 to 4.(where 1= Challenge with a poor impact on the
industrial ecosystem; 4=Challenge with a high impact on the
industrial ecosystem)

1 2 3 4

Reduction of production costs and expensive raw materials

Lack of efficient mass production techniques

Lack of investments into nanotechnologies for energy production



B35. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Reduction of production costs and expensive raw materials

Lack of efficient mass production techniques

Lack of investments into nanotechnologies for energy production

B36. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Energy sector)?
 

B37. [SECURE&INCLUSIVE SOCIETY] - Taking into account the
following nanofabrication products, please rank them on a scale from
1 to 4.(where 1=poor social-economical impact, 4=high social-
economical impact)

1 2 3 4

Water treatments with nanofabricated materials

Antibacterial/Antiviral nanofabricated coatings

Wearables and electronic devices

Nanosensors and monitoring

Nanoscale 3D printing



B38. Is the previous list of products complete or do you want to add other
relevant concrete examples of nano products in the Inclusive &
Secure Society sector?
 

B39. [INCUSIVE & SECURE SOCIETY] - Taking into account the
following DRIVERS to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1= Driver
with a poor impact on the industrial ecosystem; 4=Driver with a high
impact on the industrial ecosystem)

1 2 3 4

Higher request on miniaturized electronics with smart features (e.g.
wearables)

Demand for nanoenabled applications in renewable energy sector

Demand for nanoenabled applications in biomedical sector

Demand for nanoenabled applications in telecommunication and data
storage

B40. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Inclusive & Secure Society sector)?
 

B41. [INCLUSIVE & SECURE SOCIETY] - Taking into account the
following CHALLENGES to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1=
Challenge with a poor impact on the industrial
ecosystem; 4=Challenge with a high impact on the industrial
ecosystem)

1 2 3 4

Need of standards for risk assessments, risk management and safety issues
of nano fabricated materials

Regulatory framework too slow if compared with the rapid development of
the nanotechnology applications

High costs regarding the deployment of nanotechnology in the scale-up of
nanoenabled technologies



B42. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Need of standards for risk assessments, risk management and safety issues of
nanomaterials

Regulatory framework too slow regarding the rapid development of the
nanotechnology applications

High costs regarding the deployment of nanotechnology in the scale-up of
nanoenabled technologies

B43. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Inclusive & Secure
Society sector)?
 

B44. [CROSS SECTORIAL TECHNOLOGIES] - Taking into account the
following nanofabrication products which have a multi-sectorial
impact, please rank them on a scale from 1 to 4. (where 1=poor social-
economical impact, 4=high social-economical impact)

1 2 3 4

Nanostructured electronics (flexible displays, semiconductors, wearables,
LEDs, batteries)

Nanosensors aimed at monitoring various aspects (health, liquid/food
contamination, pollution)

Nanofabricated materials with new features (decontamination, filtration,
functionalized surfaces)

Materials with improved properties (nano fillers/additives)

B45. Is the previous list of products complete or do you want to add other
relevant concrete examples of nanofabricated products with a multi-
sectorial impact to be included in the Cross-Cutting Technologies list?
 



B46. [CROSS SECTORIAL TECHNOLOGIES] - Taking into account the
following DRIVERS to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1= Driver
with a poor impact on the industrial ecosystem; 4=Driver with a high
impact on the industrial ecosystem)

1 2 3 4

Development of nanosensors aimed at monitoring in various sector
(automotive, food, health, energy etc..)

Manufacturing processes with lower environmental impact

Higher request of nano-technologies for eco friendly/green solutions

Additional regulations are emerging to promote new nano-based
development

Higher request of nano-fabricated products (e.g.,nanosensors, electronics,
nanofiltration, nanoadditives etc..)

Early adoption of nanotechnologies by companies to take advantages against
market competitors

B47. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS which could foster the nanofabrication in the
industrial ecosystem (Cross-Cutting sector)?
 

B48. [CROSS SECTORIAL TECHNOLOGIES] - Taking into account the
following CHALLENGES to foster nanofabrication in the industrial
ecosystem, please rank them on a scale from 1 to 4.(where 1=
Challenge with a poor impact on the industrial
ecosystem; 4=Challenge with a high impact on the industrial
ecosystem)

1 2 3 4

Metrology, especially for quality control

Lack of mass production techniques (inconsistency between lab and market
results)

Difficulty to get a balance among nano and conventional production in
terms of costs

Lack of knowledge about the effects on human health and environment

More information needed to improve public perception of nano

Complex and slow regulation framework



1 2 3 4

Lack of investments in nanotechnologies

B49. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Metrology, especially for quality control

Lack of mass production techniques (inconsistency between lab and market results)

Difficulty to get a balance among nano and conventional production in terms of costs

Lack of knowledge about the effects on human health and environment

More information needed to improve public perception of nano

Complex and slow regulation framework

Lack of investments in nanotechnologies

B50. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES which could foster the
nanofabrication in the industrial ecosystem (Cross-Cutting sector)?
 

Section C: Coordination Group 2 - Safety

C1. Taking into account the following CHALLENGE in the
safety/environmental area, please rank them on a scale from 1 to
4.(where 1= Challange with a poor impact on the nanofabrication
ecosystem; 4=Challange with a high impact on the nanofabrication
ecosystem)

1 2 3 4

Poor attention on the end of life nanomaterials and nanoproducts



1 2 3 4

Poor Adoption of safe-by-design approaches for safe production processes

Lack of information on exposure to nanomaterials and health consequences

Lack of information to improve public perception of nano

C2. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Poor attention on the end of life nanomaterials and nanoproducts

Poor adoption of safe-by-design approaches for safe production processes

Lack of information on exposure to nanomaterials and health consequences

Lack of information to improve public perception of nano

Complex regulation, especially in some sectors such as human health

C3. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES relevant to safety, ethics and
regulation aspects in nanofabrication field? 
 

C4. Taking into account the following DRIVER in the
safety/environmental area, please rank them on a scale from 1 to
4.(where 1= Driver with a poor impact on the nanofabrication
ecosystem; 4=Driver with a high impact on the nanofabrication
ecosystem)

1 2 3 4

Reducing the environmental impact of manufacturing processes

Testbeds as catalyst for innovation in nanofabrication

Reducing material consumption in manufacturing process by using
nanomaterials



1 2 3 4

Improving the societal acceptance providing safer materials

C5. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS relevant to safety, ethics and regulation aspects in
nanofabrication field? 
 

Section D: Coordination Group 3 - Educational

D1. Taking into account the following CHALLENGES in the
educational/training area, please rank them on a scale from 1 to
4.(where 1= Challange with a poor impact on the nanofabrication
ecosystem; 4=Challange with a high impact on the nanofabrication
ecosystem)

1 2 3 4

Lack of an harmonization on unified strategy in different level of education
from high school to university degrees, masters PhDs up to workforce

training courses.

Lack of entrepreneurship and innovative management skills which is
relevant on exploitation of knowledge and technology transfer

Difficult to retrain and continually train skilled workers so they remain
relevant to their sectors

Lack of researchers/workers soft skilled to operate effectively in diverse,
transdisciplinary teams

Lack of standardization from the point of view of the training

D2. Can the following CHALLENGES be addressed by short term actions
(2021-2023), medium term actions (2024-2027) or long term actions
(2028-2030)?

Possible future actions may be public and/or private investments in
research, innovation or coordination/supporting activities.

Short
term

actions

Medium
term

actions

Long
term

actions

Lack of an harmonization on unified strategy in different level of education from
high school to university degrees, masters PhDs up to workforce training courses.

Lack of entrepreneurship and innovative management skills which is relevant on
exploitation of knowledge and technology transfer

Difficult to retrain and continually train skilled workers so they remain relevant to
their sectors



Short
term

actions

Medium
term

actions

Long
term

actions

Lack of researchers/workers soft skilled to operate effectively in diverse,
transdisciplinary teams

Lack of standardization from the point of view of the training

D3. Is the previous list of CHALLENGES complete or do you want to add
other relevant CHALLENGES relevant to educational aspects in
nanofabrication field? 
 

D4. Taking into account the following DRIVER in the educational area,
please rank them on a scale from 1 to 4.(where 1= Driver with a poor
impact on the educational nanofabrication ecosystem; 4=Driver with
a high impact on the educational nanofabrication ecosystem)

1 2 3 4

Higher request of nanoproducts

Additional regulations to promote new nano-based development

Manufacturing processes with lower environmental impact

Nano-technologies for eco friendly/green solutions

D5. Is the previous list of DRIVERS complete or do you want to add other
relevant DRIVERS relevant to educational aspects in nanofabrication
field? 
 



Section E: Training questions - Not mandatory

E1. Do you want to complete a survey relevant to Training aspects in
nanofabrication ecosystem?

[YES] - You will be direct to a short survey on the Training aspects in nanofabrication ecosystem

[NO] - You have finished the survey, thank you!

 
Yes

No

Section F: Questions about Training in nanofabrication sector
Questions about trainings in nanofabrication

F1. 1 - Do you have already implemented nanofabrication in your
activities?

 
Yes

No

I do not see the potential added value that could be brought by nanofabrication

F2. 2 - Do you face limitations in the deployment of nanofabrication
Yes

No

F3. 3 - Would you agree to share with us the trainings that you have
already implemented if any? 
 

F4. 4 - To which employee profile are they proposed
 

F5. 5-Do you think those limitations could be solved by trainings
Yes



No

F6. 6-Do you have identified specific trainings to solve your problems 
yes

no

F7. 7- Please could you pinpoint a specific trainings thematic
Processing approach & Design

Modelling and simulation

Characterisation and metrology

Testing and Control

Occupational Health & Safety

Ethical issues

Environmental, Life cycle and biological issues

Market and consumer acceptance

Legal

Regulation

F8. 8- We organize a workshop focused on professional tranings needs. If
you are interested by this event, please leave you email adress 
 

F9. 9 -Did you identify the challenges that limits you? 
yes

no

F10. 11 - Would you agree to share with us the trainings that you have
already implemented if any? 
 

F11. 12-Do you think those limitations could be solved by trainings
Yes

No



F12. 13-Do you have identified specific trainings to solve your problems 
yes

no

F13. 16- Please could you pinpoint a specific trainings thematic
Processing approach & Design

Modelling and simulation

Characterisation and metrology

Testing and Control

Occupational Health & Safety

Ethical issues

Environmental, Life cycle and biological issues

Market and consumer acceptance

Legal

Regulation

F14. 15- We organize a workshop focused on professional trainings needs.
If you are interested by this event, please leave you email adress 
 

F15. 14 - Would you agree to share with us the trainings that you have
already implemented if any? 
 

F16. 10- Please could you pinpoint a specific challenges thematic
Processing approach & Design

Modelling and simulation

Characterisation and metrology

Testing and Control

Occupational Health & Safety

Ethical issues



Environmental, Life cycle and biological issues

Market and consumer acceptance

Legal

Regulation

F17. 18-Do you think those limitations could be solved by trainings
Yes

No

F18. 19- We organize a workshop focused on professional tranings needs.
If you are interested by this event, please leave you email adress 
 

F19. 20-To which employee profile are they proposed
 

F20. 16- Please could you pinpoint a specific trainings thematic
Processing approach & Design

Modelling and simulation

Characterisation and metrology

Testing and Control

Occupational Health & Safety

Ethical issues

Environmental, Life cycle and biological issues

Market and consumer acceptance

Legal

Regulation



F21. 20- We organize a workshop focused on professional trainings needs.
If you are interested by this event, please leave you email adress 
 

Thank you for complete our survey! We keep in touch for the next events!

To be part of SUSNANOFAB gives you the possibility to participate in:

- Training Courses and Activities relevant to the Nanofabrication Sector (starting
from April 2021)

- Brokerage Events, Exploitation Project Outcomes and Match-Making Sessions
between Technology Needs and Services (During the 2nd Experts Meeting – April

2021)

- Networking events where is foreseen a travels reimbursements for each CG Experts

- Workshops related to trainings in March 2021
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