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1. Main aims and details of the EMERALD project
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Total Duration:
2 years

Starting date:
15.02.2022

Coordinator

Partners from Higher Education institutions

TU Cluj-Napoca (RO)

University POLITEHNICA Bucharest (RO)

Poznan University of Technology (PL)

(SK)Ending date:
30.09.2023

Total Budget:
198.810 EUR

University of Agder (NO)

EMERALD project – EEA grants financed in the frame of SEE mechanism

The National Agency for Community Programmes in the Fields of Education and Vocational Training
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Scientific background and experience used to define the main aims 
and expected outcomes of the EMERALD  project

Providing teaching resources and methods for professors coming from the Higher Education institutions that are interested to 
find ways in providing their students relevant knowledge, skills and competences in conceiving, developing and realizing of 
different biomimetic mechatronic systems by 3D printing methods for people with special needs (amputated arms), such as:

• EMERALD support e-courses related to the objective (based on one curriculum defined by the EMERALD consortium)

• EMERALD e-toolkit manual for digital learning (correlated with the support courses)

• EMERALD e-learning virtual laboratory platform for developing, producing and testing of biomimetic mechatronic systems 
made by 3D printing (in correlation with the support e-courses and the e-toolkit manual)

• EMERALD e-case studies for project based learning method used in developing, testing and manufacturing of new types of 
biomimetic mechatronic systems made by 3D printing technologies for people with special needs (amputated arms)

The advantages of the EMERALD methods will be that the professors and students will gain knowledge and competences 
related to the developing, designing, producing of biomimetic mechatronic systems made by 3D printing methods and 
testing of developed systems that are aimed to support people with special needs (amputated arms) in the end. 
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The EMERALD project proposal is addressing to the professors and students that are interested in gaining 
knowledge and competences related to the developing, designing, producing of biomimetic mechatronic 
systems made by 3D printing methods and testing of developed systems that are aimed to support people 
with special needs (with amputated arms). They are the main target audience / to whom the project is being 
addressing to.

People with special needs are beneficiaries (end users) of developed solutions in the EMERALD project.

Target audience (groups) / relevant stakeholders to be involved in the project) 
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Background of the EMERALD project 
interdisciplinary domains /  interconnections with previous EEA grants
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Conceiving of the European network for 3D printing of biomimetic mechatronic systems is one objective of 
the project. This will be done by finding the proper ways to involve the major stakeholders in the project
(Public organizations, Health / Medical institutions, 3D printing companies, SMEs, clusters),  etc through the 
activities organized in the project (multiplier events, summer school activities). Stakeholders are the key 
actors that might benefit of the project results.

Target audience (groups) / relevant stakeholders to be involved in the project) 

10

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



Definition: Biomimetic (biomimicry) refers to human-made processes, substances, devices, or systems that imitate nature. 
The field is of top interest to researchers involved in 3D printing, nanotechnology, robotics, artificial intelligence,
smart (intelligent) materials, medicine, industrial applications (aerospace industry, automotive, etc).

Biomimetic structures to be materialized by 3D printing methods

Background of the EMERALD project 
interdisciplinary domains /  innovative things that are to be considered
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Defining of the of the project idea and main concept
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2. Main actions of the EMERALD project
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

TPM Transnational project meetings

ME Multiplier Events

C Intensive Programmes for higher education  / Short-term joint staff training events 

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



EMERALD - Calendar of the project / milestones – plan - February 2022 – January 2023
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EMERALD – Kick off meeting – 28.02.2022 – TUCN, RO
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EMERALD – Transnational Project Meeting – 30-31.08.2022 – University Politehnica Bucharest, RO 
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EMERALD – Transnational Project Meeting – 30-31.01.2023 – Poznan University of Technology, Poland  
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EMERALD – Monitoring Transnational Meeting - TPM 4 – 11-12 September 2023 - BIZZCOM company, SK
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

TPM Transnational project meetings

ME Multiplier Events
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Multiplier events organized within the EMERALD project in 2022-2023

ORGANIZING INSTITUTION DATE LOCAL 
PARTICIPANTS

FOREIGN
PARTICIPANTS

ME 1 University Politehnica Bucharest, 
Romania 

2 SEPTEMBER 2022 40 -

ME 2 Technical University of Cluj-
Napoca, Romania

17 FEBRUARY 2023 40 8

ME 3 BIZZCOM company ,Slovakia 11 SEPTEMBER 2023 40 -
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Multiplier event – UPB 
– 02 September 2022

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



26

Multiplier event – University Politehnica Bucharest – 02 September 2022

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



27

Multiplier event – University Politehnica of Bucharest, Romania – 2nd of September 2022

EMERALD Multiplier Event – UPB – plenary presentations
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Multiplier event – University Politehnica Bucharest – 02 September 2022

EMERALD Multiplier Event – 3D printing live demonstrations made by the companies 
/ 3D printed parts for the EMERALD consortium partners’ realized by the companies
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Multiplier event –
TUCN – 17th of 
February  2023
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023

EMERALD Multiplier Event – Applied Research Methods for 3D Printing in Bio-Mechatronics
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023

EMERALD Multiplier Event – presentation made by University of Agder (Norway) partner about results reached in the frame of IO2
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023

EMERALD Multiplier Event – exhibition realized by the companies showing real examples of 3D printing solutions for bio-mechatronics 
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023

EMERALD Multiplier Event – presentation made by City hall representatives about possibilities of being involved and get financing
for new collaborations and projects 
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EMERALD Multiplier Event – presentation made by Transylvania IT CLUSTER and North-West Regional Development Agency about 
possibilities of being involved and get financing for new collaborations and projects 
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Multiplier event – Technical University of Cluj-Napoca – 17 February 2023

EMERALD Multiplier Event – presentation made by Research Department of Technical University of Cluj-Napoca  about possibilities of 
being involved and get financing for new collaborations and projects (Horizon Europe in particular) 
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Multiplier event – BIZZCOM – Bucany, Slovakia –
13th of September 2023
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TPM Transnational project meetings

ME Multiplier Events
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

EMERALD International summer school – unique of life experience
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Visiting of the MIL laboratory (University of Agder, Norway) 
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Launching of case studies by Prof. Filip Gorski, Poznan University of Technology, Poland
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Launching of case studies and requirements
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

AR presentation held by Michal Gallia, programmer – BIZZCOM s.r.o, Slovakia
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Working on CAD / CAE / 3D printing topics for the case studies launched by Prof. Filip Gorski
constructive and nice interactions between students coming from different countries / universities
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Working on the mechatronic system developed by the students at the University of Agder, Norway
constructive and nice interactions between professors and professors coming from different countries / universities
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Final test defended by the EMERALD students
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Final presentations realized by the EMERALD students
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Feedback forms and certificates provided to the EMERALD International summer school participants
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Blatchford ortopedi Norway company presentation - case studies revealed by Physiotherapist & Department leader 
of Blatchford Arendal - Bjarne LindebØ
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Blatchford ortopedi Norway company presentation - case studies revealed by Physiotherapist– Bjarne LindebØ

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



61

1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Open discussions between Blatchford ortopedi Norway company representatives and professors / students of the 
EMERALD International summer school in Norway
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Ending up of a very intense , but consistent period of the EMERALD International summer school in Norway (2022 edition)
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1st edition - EMERALD International Summer School - UiA (Norway)– 12-23 September 2022

Ending of the first edition of the EMERALD International summer school
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LTT activities

Bucany,
Slovakia

1-6 May 2023

Staff for
training
event

VR EMERALD
platform

AR applications
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (VR)
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (AR)
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (MR-mixed reality)
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EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (programming and 
testing the made applications during the realized training in VR, AR and MR)
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LTT activities
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Registering form – online –
available on the EMERALD project webpage

Registered– 45 participants coming from
Romania, Poland, Slovakia, Norway, Latvia and Sweden

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



73

2nd edition of the EMERALD International Summer School
University of Agder (Grimstad, Norway)– 28 August-4 September 2023

Free of charge

Main topic related
to VR, AR, MR

testing and
programming

Pre-experience
in VR / AR 

Programming is
not required
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
University of Agder (Grimstad, Norway) – 28 August - 4 September 2023
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)

2nd edition of the EMERALD International Summer School
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3. EMERALD resources produced in the frame of 
the EMERALD project
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Quick overview of the Intellectual outputs related to the EMERALD project

91

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



92

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



8 course modules relying on the curriculum conceived by the EMERALD consortium 
partners, each course module comprising 25-30 pages each were finalized by the 

EMERALD consortium partners and are available on the EMERALD project website

Open-access book published on the EMERALD project website
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1 e-toolkit manual comprising 5 modules on CAD, CAE, 3D printing, materials, AR / VR 
programming was finalized by the EMERALD consortium and is available on the 

EMERALD project website

Open-access e-toolkit manual published on the EMERALD project website
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Quick overview of the Intellectual outputs related to the EMERALD project
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Deadline:
31.08.2023

31 Aug 2023
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Quick overview of the Intellectual outputs related to the EMERALD project
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Virtual platform laboratory (360 photos of the institutions involved in the EMERALD project) + e-learning teaching resources
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Quick overview of the Intellectual outputs related to the EMERALD project

Virtual platform laboratory (360 photos of the institutions involved in the EMERALD project) + e-learning teaching resources
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Quick overview of the Intellectual outputs related to the EMERALD project

Virtual platform laboratory (with elements of VR/AR integrated and considered also in the platform)
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Quick overview of the Intellectual outputs related to the EMERALD project
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Main KPIs of the EMERALD project
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Disseminating plan /conceived for the EMERALD project
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- 1 patent + 4 ISI articles with IF published “in common” with all
partners are expected to be reached at the end of the project

Main indicators

Publishing of open access book + e-toolkit manual realized 
“in common” by all partners of the EMERALD consortium

reached

in progress

still needed
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Disseminating plan /conceived for the EMERALD project

TUCN (Razvan Pacurar) / UPT (Filip Gorski) -Guest editors to MDPI Materials ISI journal – Q1 – ISI journal with IF 3.4
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Results of the project
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Disseminating plan /conceived for the EMERALD project

TUCN (Razvan Pacurar) / UPT (Filip Gorski) –publishing of 2 articles in MDPI Materials journal jointly with authors from the
EMERALD consortium and from outside the EMERALD consortium (Serbian authors) – Q2 – ISI journal with IF 3.4
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Results of the project
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Disseminating plan /conceived for the EMERALD project
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Results of the project
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TUCN (Razvan Pacurar) / UPT (Filip Gorski) –publishing of 2 articles in MDPI Materials journal jointly with authors from the
EMERALD consortium and from outside the EMERALD consortium (Serbian authors) – Q2 – ISI journal with IF 3.4



Disseminating plan /conceived for the EMERALD project
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Results of the project

Publishing of an article in MDPI Materials journal by UPB and TUCN (EMERALD only) authors  – Q1 – ISI journal with IF 3.748
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Disseminating plan /actions / involving stakeholders that are interested for the EMERALD project
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Results of the project
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Disseminating plan /conceived for the EMERALD project

Papers presented and published at International Scientific 
Conferences – SGEM 2022 & EPSTEM 2022
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Results of the project
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4. Case studies for bio-mechatronics 
applications developed using AM technologies 

within the EMERALD project
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Developing of 
3D printed biomechatronic devices in the frame of IO4
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NEW IS COMING! 

• the modern digital process and 3D printing is replacing the traditional molding of prostheses and orthoses for 
people with physical disabilities

• 3D printing = completely new technical possibilities + potentially low cost
• biomechatronics = possibility of enhancing mechanical devices with sensorization and actuation capabilities

Day 1
Day 2 Day 3
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DESIGN METHODOLOGY OF CUSTOMIZED 
3D PRINTED DEVICES

AutoMedPrint – awarded system for 3d printing of orthoses and 
prostheses, developed at Poznan University of Technology
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3D SCANNING

mechanized stand manual scanner

Virtual EMERALD laboratory available at 

https://my.matterport.com/show/?m=NXHcatKcdW7
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DATA PROCESSING

Raw scans Transformation, initial cleaning

Cutting, final cleaning Reconstruction Data extraction

3D scan of human anatomy

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)

116



• intelligent CAD models

• easy change of variants for one patient

• replacement of data from a 3D scan for 
different patients

• standard variant generation time: ~5 minutes

CAD AND DESIGN AUTOMATION
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VIRTUAL REALITY – DESIGN AID

3D product configurator immersive VR simulation and testing in the design phase
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VIRTUAL REALITY – TRAINING AID

training of system use training of product assembly

View and explore these applications at EMERALD virtual e-learning platform

https://my.matterport.com/show/?m=NXHcatKcdW7
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3D PRINTING

FDM printers – standard (cartesian) FDM printers – Delta

Virtual EMERALD laboratory available at 

https://my.matterport.com/show/?m=NXHcatKcdW7
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PATIENT TESTING
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MECHATRONIC CONVERSION – CASE #1- SENSORIZATION

- simple and low-cost mechatronic solution added for gathering data 
from the bicycle ride

- gathering of data will help improving the construction and process
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MECHATRONIC CONVERSION – CASE #2 -ACTUATION

test patient (mechanical 
prosthesis)

two designs of actuated prosthesis: 

1) DC motor, wormgear, two-sided opening

2) servo, one-sided opening

additional wrist rotation in both variants manufactured prototypes
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MECHATRONIC CONVERSION CASE #3:
SENSORIZATION AND GAMIFICATION

- for better rehabilitation process of 
patients - gamification approach

- use of VR application with set of 
exercises

- use of corrective 3D printed orthosis as 
a game controller – conversion to 
mechatronic device
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ORTHOSIS FOR VR GAME CONTROL - CASE #4:
IMPLEMENTATION

- orthosis equipped with own 
motion controller with joysticks

- additional motion tracking via 
Vive Tracker 3.0

- VR application for HTC Vive
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EMERALD VIRTUAL E-LEARNING PLATFORM –
POZNAN UNIVERSITY LABORATORIES 

• direct link: 
https://my.matterport.com/show/?m
=NXHcatKcdW7

• also through project EMERALD 
website

• 3D printing laboratory

• 3D scanning and VR laboratory

• contents: VR applications, teaching 
materials, videos, instructions
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5. Ending words. Conclusions.

128

Working together for a green, competitive and inclusive Europe

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

This results was realised with the EEA Financial Mechanism 2014-2021 financial support. Its content (text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office. 
Responsibility for the information and views expressed therein lies entirely with the author(s)



EMERALD experience….foreseen…to be continued
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EMERALD strong network built and still growing EMERALD is above / beyond numbers or indicators  
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EMERALD is a matter on how we are looking on the same things from different perspectives 

EMERALD ending conclusions
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EMERALD is a matter of teamwork / team building / building valuable memories, 
strong / durable relationships and unique experiences jointly / both for professors and students

EMERALD is strong, shiny and valuable as are the diamonds
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EMERALD is a matter of cultural exchange, collaboration, friendship and learning one from each other

EMERALD is a matter of exchanging knowledge and sharing values, experiences and expertise
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email address:              EMERALD project:  emerald.project2022@gmail.com
Assoc. Prof.dr.eng. Razvan Pacurar – razvan.pacurar@tcm.utcluj.ro

EMERALD  project - contact details
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