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Assoc. Prof.dr.eng. Razvan Pacurar

« Department of Manufacturing Engineering, :
« Faculty of Industrial Engineering, Robotics & Production Management, TUCN, RO

Coordinator of the SEE - 21-COP-0019 - EMERALD project

MULTIPLIER EVENT — 13 SEPTEMBER 2023 — BUCANY (SLOVAKIA)

This project has been funded with support from the SEE 2014-2015 financial mechanism. Its content (text, photo, video) reflects the views only of the
authors and not the official opinion of the Program operator, national contact point or Financial Mechanism Office.
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MULTIPLIER EVENT on Experiencing of e-learning platform for bio-mechatronics

organized by BIZZCOM s.r.o. company, Slovakia
— Event agenda- 13 of September 2023

| Session 1 — EMERALD elearning platiorm for bi P Session 2 - Experiencing the —- EMERALD e-learning platform for bio-mechatronics / VR / AR / MR experience
|l:30 Registration of participants to the Multiplier Event 12:00 | Opening of the session and organizing aspects related to the EMERALD e-learning platform for bio-mechatronics
I’E Opening and Wel Pp— — —— y (Slovakia) experiencing / dividing in groups (Martin Zelenay - BIZZCOM (Slovakia)
15 | EMERALD project overall p i — e, aclions. WPI. perspectives: | details sbout thé et — 12:15| Experiencing the virtual rooms of the EMERALD e-leaming platform for bio-mechatronics (testing on the
Associate Prof. Rizvan Picurar (Technical University of Cluj-Mapoca, Romania) computer) | Experiencing of VR applications using VR googles | Expeniencing AR applications using tablets
Imn EMERALD main concept of the EMERALD e-learning platform for bio-mechatronics - Associate Prof. Rizvan Pacurar Icollection of feedbacks (all partners + participants to the Multiplier Event)
(Teehnical University of Chuj-Napoca. Romania) 13:15| Conclusions about the experiencing of the EMERALD e-learning platform for bio-mechatronics and discussions
s:45 | EMERALD - e-leaming platform for bi h ics - p ting of CAD / CAE virtual laboratory room e-learning related to feedbacks /aspects that are still necessary to be improved in the e-leaming platform / round table
facilities - (Associate Prof. Rizvan P3curar — Technical University of Cluj-Napoca - Romania) discussions (Martin Zelenay — BIZZCOM (Slovakia)
10:15 | EMERALD — e-learning platform for bio-mechatronics — presenting of 3D scanning and 3D printing virtual laboratory 13:45| Comments and discussions on the possibility of joining different projects / consortium / EU Networks
rooms e-leaming facilities - [Associate Prof. Filip Gorski - Poznan University of Technology - Poland) - Branislav Rabara - Director of BZZCOM s.r.o. company (Slovakia)
10:30 | EMERALD - e-learning platform for bio-mechatronics - presenting of Testing and Materials characteristics virtual 14:15| Closing words / ending of Multiplier Event
laboratory room e-leaming facilities - {Associate Prof. Diana Biili — University Politehnica Bucharest - Romania)
10:45 | EMERALD - e-leamning platform for bio-mechatronics — presenting of Sensoring, Programming and Assembling virtual 14:30 | Lunch break
lwomwmmsemmghdwn-{l’mf Filippo Sanfilippo - University of Agder - Norway) — — e
11:00 | EMERALD - for bi hatronics — p ing of VR | AR virtual laboratory room e-dearning
facilities - mamn Zelenw BEZCO!I Slovakia}
11:15 | Conelusions about the content and future perspecti o-n proving the use of the EMERALD — e-learning platform foy
bi h ics/ realizing of bi hatronics sy to support people with special needs (amputated arms)
(Technical University of Cluj-Napoca, Romania)
11:30 | Coffee break / Press conference

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)
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Content
1. Main aims and details of the EMERALD project.

2. Main activities of the EMERALD project.
3. EMERALD resources produced in the frame of the EMERALD project.

4. Case studies for bio-mechatronics applications developed using AM
technologies within the EMERALD project.

5. Ending words. Conclusions.
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1. Main aims and details of the EMERALD project
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Total Budget:
198.810 EUR

Total Duration:

2 years

Starting date:
15.02.2022

Ending date:
30.09.2023

EMERALD project — EEA grants financed in the frame of SEE mechanism illi

TECHNICAL
The National Agency for Community Programmes in the Fields of Education and Vocational Training @ COO rd Inator UNIVERSITY

OF CLUJ-NAFPOCA
ROMAMNIA

HOME  GENERALINFORMATION v  WHOCANAPPLY v RECENTNEWS  PROJECTS _

Selection Results - Cooperation projects 'ﬂul.?n TU Cluj-Napoca (RO)

ooooooooooooo

Partners from Higher Education institutions

1 21-COP- European network  Universitatea Cluj- University of 115 199,550 198,810 I : ] : H . .
0013 for 3D printing of Tehnica din Napoca Agder, NO @ I I U IA gfn*é‘vgeéglrty U n |Ve rS |ty Of Agd e r ( N O)

biomimetic Cluj-Napoca

mechatronic
systems
2 21-COP- Bringing RealLife  Universitatea  Timisoara  Norwegian 110 94,237 89,353
0004 into Virtual de Vest din University of
Classrooms Timisoara Science and
Technology,
NO

Education, Scholarships, Apprenticeships and Youth
Entrepreneurship Programme financed by the EEA

Financial Mechanism

(2014 - 2021) bizZocom v
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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.

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

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.

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)
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Background of the EMERALD project
Q ARMIN
17

Norway grants gyrROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD
interdisciplinary domains / interconnections with previous EEA grants
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ARM NEUROPROSTHESIS EQUIPED WITH ARTIFICIAL SKIN AND SENSORIAL FEEDBACK - ARMIN

Partners: UPB, National Institute of Microtechnolgy, Clinical Hospital of Floreasca, Medical Science
Academy, Areus Technology, University of South-Eastern Norway, budget approx. 1.510.000 euro

The main objective of the project was to design and fabricate the command and control system of a neuroprosthesis that integrates the

considered being in charge with the transmission of tactile sensations from palm and fingers, before amputation has been developed.
lost arm and hand functions were achieved by 3D printing.
Responsibility for the information and views expressed therein lies entirely with the author(s)

These bio-interfaces allow the tactile signals from the fingers and palms of the neuroprosthesis to be transmitted through these sensory

fi——r}
&
TECHNICAL

EM N

motion algorithms with the command and sensory signals. The sensorial feedback system is re-establishing the sensorial function of

amputated arms and is able to achieve high precision movements when handling objects with the neuroprosthesis. To design and
fabricate a set of regenerative neural bio-interfaces for selecting and stimulating (from ulnar and median nerves), the sensory axons

UNIVERSITY
oF l:-lslj NN'AI:QI:J-

functional neuroprosthesis on the patient stump, it was needed to connected to the peripheral nervous system of the patient.

axons. In this way the patient actually feels tactile feedback sensations when handling objects with neuroprosthesis. To mount a fully

et
e
—
For delivering the arm neuroprosthesis prototype (implanted in the patient stump and WiFi connected to the prosthesis hand), most of

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

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.
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Involving of local authorities Attracting of most important companies and organizations that are acting in 3D printing .
/ bio-mechatronics sector —EMERALD aim is to build an EUROPEAN Network also TUCN - strategic partner within the European University of Technology EuT+ (https://www.univ-tech.eu/) and ERASMUS + programs

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)
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Background of the EMERALD project
interdisciplinary domains / innovative things that are to be considered
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Biomimetic structures to be materialized by 3D printing methods

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).
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2. Main actions of the EMERALD project

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)
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

Transnational project meetings

TPM
ME | Multiplier Events
C Intensive Programmes for higher education / Short-term joint staff training events

Responsibility for the information and views expressed therein lies entirely with the author(s)
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EMERALD - Calendar of the project / milestones — plan - February 2022 - January 2023

31'08'20.22. 10 4 - POZ, PL
ME 1 Multiplier 15.02.2022 — 29.09.2023
event — UPB, RO e =
10 1 — TUCN,RO 10 2 — UiA, NO
15.02.2022 — 31.07.2022 01.08.2022 — 31.01.2023

R

) \ \

15.02.2022
Project
starting date

February 2022
April 2022
Mai 2022
June 2022
July 2022

August 2022

October 2022
January 2023

November 2022
December 2022

—— September 2022

N

07.12.2022
Interim report

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)
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EMERALD - Calendar of the project / milestones — plan - February — September 2023

17.02.2023 R 12-14.09.2023
ME 2 Multiplier = ' e D b e
event — TUCN,RO 15.02.2022 — 29.09.2023 TPM 4 + Multiplier Event
10 3-BIZZCOM, SK l BIZZCOM SK
01.02.2023 — 31.08.2023 I
p "..I-I- i
R - } ¥
(=] o] m o™ o~
~ = & S S S S = 30.09.2023
E g = = ‘; © B g Project ends
= 5 =4 = an |
5 ‘ K3 | = = = = & e
08.2023
C3 Summer 30.09.2023
school-10 days — Final report
. submission
UiA [Hﬂ'] deadline

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)
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

Transnational project meetings

TPM
ME | Multiplier Events
C Intensive Programmes for higher education / Short-term joint staff training events
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)
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EMERALD - Kick off meeting — 28.02.2022 - TUCN, RO

= g
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)
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EMERALD - Transnational Project Meeting — 30-31.08.2022 - University Politehnica Bucharest, RO

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)
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EMERALD - Transnational Project Meeting — 30-31.01.2023 — Poznan University of Technology, Poland

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)
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EMERALD — Monitoring Transnational Meeting - TPM 4 — 11-12 September 2023 - BIZZCOM company, SK

Al ‘& 5

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)
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EMERALD — Monitoring Transnational Meeting - TPM 4 — 11-12 September 2023 - BIZZCOM company, SK

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)
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

Transnational project meetings

TPM
ME | Multiplier Events
C Intensive Programmes for higher education / Short-term joint staff training events
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)
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Multiplier events organized within the EMERALD project in 2022-2023

ORGANIZING INSTITUTION DATE LOCAL FOREIGN
PARTICIPANTS PARTICIPANTS

ME 1 University Politehnica Bucharest, 2 SEPTEMBER 2022 40 -

Romania

ME 2 Technical University of Cluj- 17 FEBRUARY 2023 40 8
Napoca, Romania

ME 3 BIZZCOM company ,Slovakia 11 SEPTEMBER 2023 40 -

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)
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v 1

; # T ey lceland L™\
[R— 5_~j is EMERALD profect - European Netwaork for 30 printing L x .
Lieohtenstein af Biomimetic Mechatronic Systems Liechtenstein
Norwany rants
Nr.]-rv-.'a-.,r grants

EMERALD Multiplier Event on;

Research base learning
method for teaching in

2 A MULTIPLIER EVENT ON RESEARCH BASE LEARNINGMETHOD FOR
bio-mechatronics

TEACHING IN BIO-MECHATRONICS
POLITEHNICA University of Bucharest, Romania

Program
Date: 02.09.2022, between 9.00-14.00, UPE Central Library. Hall 2.2

Multiplier event — UPB
— 02 September 2022

11:00 | Coffee Break

11:13 | Intelligent (Smart) Materials
Prof. Zzharia CatElim (Politehnicz University of Bucharest)

11:45 | ADMASTYS Company — Presentation
NUTECHNOLOGIES Company — Presentztion

12:13 | BIZZCOM Company - Slovakia
Director Eng. Bramislav Rzbara

Hour Ketvity

300 | Participants ragistration

313 | Event openimg
Prof. Nigolae Ionescu (Polishnica University of Bucharest) / Prof Tom Sawp
(Politshnics University of Bucharest) —Dep TCM

12:30 | « Iie Muwrgulescu » Institute of Physical — Chemistry — Romanizn Academy -
Bucharest
Oxide nanomaterizls used for sensors

C53 Eng. Oanz CaEline Mogom

830 | EMERALD Project Presentation
Assoc. Prof. Diana Baila (Politehnica University of Bucharest)

153:00 | Eound tzble discussions shout future potentizl collzborztion m the bio-mechatronics |/
3D printing demain - Assec. Prof. Dizna BEl3 (Politehnica University of Bucharsst)

@45 | ANPCDEFP - Eadu Stoika — EEA Norway grants — aims, parbcularmes and

13:30 | Fmal conclusions

1400 | Lunch tme

www.project-emerald.eu i by opportunitiss i : i ;
i R o 10:00 | EMERALD Project — Mam Ams, Actions and Activities of the project

Eegisiiatian unill 30" of August 2022 AszocProf. Razvan Picurar (Technical University of Cluj-Napoca, Romania)

10:15 | University of Agder Norway — Presentation
Prof Filippo Sanfilippo

Organizad by 1he Polifehnica Univerily of Buchored, Romanio

in cooparation with the EMERALD project consortum partnans 1030 | Poman L&l‘ﬂ'&fﬂﬁ}-’ DfTE‘{iIl{!ng}' — Prezentation
Prof. Filip Gorska
:“i -, (= [To s 10:45 | LEYCOM Company — Presentation (Additive manufzeturing of prostheses: SLA,
s | | (53) @i viazzz || bizoom| SLA, SLS, FRESH 3D Printing, =tc)

EMERALD project consortium partners:

W (-

TECHMICAL B%
UNIVERSITY

= UiA Upiver com

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)
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Multiplier event — University Politehnica Bucharest — 02 September 2022

'ADMASaS

IMPRIMANTE 3D
SCANERE 3p
INDUSTRIALE

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)
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Multiplier event — University Politehnica of Bucharest, Romania — 2" of September 2022

- = . - —
iaand _-;__i,; EMERALD project - Eurgpean Nelwaek for 30 peitting
Liechiensier of Biomimetic Mechatronic Systems
Norway garta

EMERALD Muttiplier Event on: 8
Research base learning

method for teaching in
bio-mechatronics

EMERALD Multiplier Event — UPB — plenary presentations

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)
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Multiplier event — University Politehnica Bucharest — 02 September 2022

EMERALD Multiplier Event - visiting the Bio-technology laboratory - Department of Bioresources and Polymer Science of UPB

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)
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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

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)
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ROMANIA

v’ lceland I}il:‘ ﬂli

-1
Liechtenstein L
— anpcdefp amvEREITY Iceland [P m
-l Morway grants @ Licoh 5
tosland 7 eprepn) b project - European Network for 3D printing 'l' lachtonstoin anpcdefp @ VHITIASTY
i i i : TECHNRCAL i Norway grants h
h':f:: ":‘:I'[:_ of Biomimetic Mechaironic Systems L/ e
Ve ; 1120 | Arificial imcligence for creative engineening and robotics,
MULTIPLIER EVENT on Applied Research Teaching Methods for 3D printing in | Brat. Stellan Brad (TLCM, Romania], peecident of tha Cluj 1T cluster and eoordinaior of the Eurspaan Dighal
Bin-Machatronics Innovation Huk DIHISacely
i ) T | AGUIve mEnuTaCtanng SUFHor SEVENGES of BMETaE UNIVERSITATEA
EMERALD Multlp!!ef Event on; {orgeisting vy this ockulaak tsivocaity of Chi Napecs; Rurienia) ~ — prof. Pops CALEln - Daen of the Facuty of ang [TUGH, Remania) A
b-dul Muncii 102-105, Cluj-Napoca - room: Aula Cantonar [T [ innavations s Weical Rebotlcs - prot. Doina PIsa - Aead of Doctoral Schaal (TUGN, Remana) TEHNICA
. i - Event agenda- v | e meat DIN CLUJ-NAPOCA
Applied Research Teaching Methods 17" of Fbruary 2023 o o
Session 1 - Higho Education institutivi session i = =gy o7 i et il e g
. . - . . 1215 rector Popescu - - ppening the acaaiona organi 2 companl
=
for 3D printing in bio-mechatronics g [ep——————r— R e
o0 | Opening and Welcome ceremony: FRomania) - company presentation
Rector pref. ar.eng. Vasile Topa (Tecnnical University of Cluj-Napoca, Romania) 4235 [N Stratasy s 1 Ry -
Vice mctor prof. dr.ong. Oan Mandru (Technical University of Cluj-Napace, Romania)
Dean - Faculy of Industrial Rabotics & Prod - Prot. Corina Birleanu [{245 LGAD Works (30 systems | HF | - L MEMBRE A
i o Raachis Phat. Akan el 4285 |Laykam |DWS Systams ¢ Massivit | INTR { BENID | Uttimakcar} — repmantatives in Remania)
City Hall Ingiitutian of Cluj-Napecs, Remania —company
e g e T T e = o 1305 | syrame 30 {ihe biggest Romanien startup 30 printing company in Remania) - company pressntation
dr_eny. Nicolae Blc and prof. dr.eny. Petru Berce (Technical University of Cluj-Napoca, Romanis) <316 | OMG Morl Romania - company EUROPEAN UNIVERSITY
: ” = 325 |Pro4D F  Desklop Metsl - in R -
[:30 | EMERALD project oversl presenistion - progress, sctions, KPs, psrspectives | detalls about the event g B Mex OMmEnia) - company p OF TECHNOLOGY
Asencista Prol. Rirvan Picurar (Tachnical Linlvarsity of Cuj-Napara Rnmania) 4235 |\ uneh braak s
[0 | EMERALD Appliad Research Teaching Methods for 90 printing (n Bis Machalrenics Sesairn 3 = dems reem | i hibsition / TUCN laburaterics visit
-¢00iKIS TOF SUPPOFING people Wi BMPUIBEC &S (Prof. Filipo SAnfIpRo - University of Agder 1430 |Visiting o1 TUCN Izbormiories
4 {Horway) - recorded - i hibi in haill, E-ul Wanci
Ly ooty s | EME HALD— Applled Research Teaching Methods for 30 printing (n Blo-Mechalronics - National Centre of Innovative Manufecturing
€an apply fur peogte witt anms (Prof. Fillp Gorskl — Poenan University of Techioiogy = Rt o M it -k el
A 9nat (Poland i CERIL
-ﬂm CH}_M.H&NPWJ o0t | EMERALD- Appiied Research Taaching Wethods for 30 printing In Bio-Mechalronics Session 4= new project alls itating of the EMEHALD Network { clusters | RED agencics [ o
Companiss / R&D Instilutes ihits for im arms Frof. = Univarsity of 4530 | Pramises of constituting fhe new EMERALD natwork for 30 printing in mechatronics. u t I I e r eve nt -—
. \ Bucharest (Romania) Siavan Pacurar (Tachnical Uinhvsrsity of Gl Hapaes, Ramania)
ww.projeci- emerald.eu Mo 5 10:40 | EMERALD_ Appliad Rasareh Taaching Wethods for 3D printing in Bio Mechatranics 4535 |HORIZON EURDPE epan calk — prod. Ovider Hemas [diractar - Ressarch ~TUEN, Ramanis)
i 0 e - a-Soolkits for paopls with arms (Branisiav Fabara - BIZZCON Slovakia) 1500 Nomnh West Regloral Development Agency, Romenia— Lavialu Chig, INNO Platform Department & t h
. cimce s 1020 | EBuTe and jectz - Ludmilal el ffice — TUCH, Romanie) Cristian Cugoa -—
1810 | Sianea Murtean - T T Cluster related to “Healin”domain - new omiect calls
hoae grants proj &nd opportunities + BRI, Eoink) 4830 | Gana Buzats + Mirsls Botezan + Rarvan Charsches — CREIS + naw projct calis and parapactivas
(=] by the T of Clul-Napaco, Romania in [10:48 | Coffes braak {City Hall inatitution of Cluj-Ka
cooperation with ihe EMERALD project consorlium parlners 30 priniing of medical ammﬂmaWU“h —Polytechnic Univarsity #6:40 | QAA with pariners comments and discessions on the possibiity of joining different projects /' consortium / EU
120 | "= Roca Joaquin - Academic C of the Proarim s ETH Networks e r u a r
- Djacos Gonzlaz Doloras  LIDITER cnaleafSoninmar +7:00 | Closing words | ending of MulEsier Event
: Isidlra - Eanier Officar (Hosd
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Multiplier event — TUCN — 17 February 2022
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Liechtenstein
Norway grants EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD

Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

EMERALD Multiplier Event — Applied Research Methods for 3D Printing in Bio-Mechatronics

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
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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 102

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

@ POZNAN UNIVERSITY OF TECHNOLOGY s oucom g iyl by
FILIP GORSKI, PHD, DSC. BENG, ASSOC. PR

- biologically disabled people constitute
over 10% of the population (e.g. in Poland)
=~ the total number of disabled people is
decreasing (2002 wvs. 2011) BUT the
number of biologically disabled people is

increasing!
Linchiaritsln - causes aging  society, civilization
PR— diseases, accidents

EMERALD Multiplier Event — presentation made by Poznan University of Technology (Poland) partner about
results reached in the frame of 102

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

EMERALD Multiplier Event — presentation made by University Politehnica Bucharest (UPB) and Bizzcom (Slovakia) partners about
results reached in the frame of 102

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

{published patent O5IM 132233/14.06,2017 )

EMERALD Multiplier Event — presentations made by colleagues of TUCN in fields related to bio-mechatronics / robotics

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

A wide portfolio

Soft, rigid, colored, transparent and biocompatible OoTf matenrals
Rigid Soft Biocompatible
N\
A
A
* Agilus30™ Clear * MED6&IO™

ﬂ *  Agilus30™ Black/White * MEDGISRGD™
§ +  Agilus30™ Colors «  MED Digital ABS™
-E Cyan/Yellow/Magenta
£&= Soft transparent and colored Up-to 24hours biocompatible
g materials for improved reallsm  mal terial Skin/Mucosal
Rl
é Membrane/Tissue

EMERALD Multiplier Event — presentations made by companies that are activating in the field of 3D printing

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

#1. Case study #2. Case study

PROSTHESIS COVER

prosthetic limbs
with Ultimaker S5 3D printer

EMERALD Multiplier Event — presentations made by companies that are activating in the field of 3D printing

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

waw .univ-tech.eu

Hyperelastic Bone

EMERALD Multiplier Event — presentations made by companies and colleagues that are activating in the field of bio-printing

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)
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Multlpller event — Technlcal Unnversnty of Cluj-Napoca — 17 February 2023

EMERALD Multiplier Event — exhibition realized by the companies showing real examples of 3D printing solutions for bio-mechatronics

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

CLUJ
ﬁl IN NOVA'“ON ACASA  CAIETEDESARCINI  SPATIIDEBIROU  EVENIMENTE  FILM  CONTACT

CLUJIEZ

SMART
ROBOTICS

LAB

attpe/felujinmovationpark so/ereic-labs/# node-creiclabs

EMERALD Multiplier Event — presentation made by City hall representatives about p055|b|I|t|es of being involved and get financing
for new collaborations and projects

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

GENERAL PRESENTATION

{l U lL 10N
S ,}1’ For the Romanian Northwest Region to become the mast innovative,
_— entrepreneurial and attractive region in Eastem Europe

Support the continuous economical and social development of our
region through business support services, tools and financial
instruments

1 TRANSILVANIA [T CLUSTER

Ob;ecwes

Reducing disparities between localities and micro-regions
»  Sustain social and economic development
*  Support regional and international cooperation

2 TRANSILVANIA DIGITAL INNOVATION HUB

. Ct T
. ,;:rgz;.s'[r?re‘g.l 1lwesll?1ent§ in Ihe [eglen . O InNG
wuren L g the number of innovalive starl-ups =

+ Accelerating the exploitation of intelliectual property W)

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

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)
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Multiplier event — Technical University of Cluj-Napoca — 17 February 2023

Horizon Europe - Cluster 1 ,Health’ \Qq’ o
(= «

Strategic Plan 2021-24 = 6 Expecled Impacts B GOALS q
= 6 "Destinations” of
Work Programme 2023-24 - Topics (Calls) @&&
1. Staying hesithy in 2 rapidly changing society Focus on outcomes confributing to the
: impacts specified per Destination
yosals should

lear case (value proposition)
d by a convincing trajectory
¢ to impact) for the project

1o deliver the output, promote

3. Unic ng the full polential of new tools

technowogies the outcome described in the topic, and
and digital solutions for a healthy society contribute to the impact expected under
6. Maintaining an innovative, sustainable & giobally that destination

competitive health industry

Strategic Plan: 2021-2024 - link

Work Programme 2023 — 2024 - link
Ces§

“ree

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)

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)
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— Multiplier event — BIZZCOM — Bucany, Slovakia —
. ON THE EXPERIENCING 13th of September 2023
RNING = & (1 httpsy//bizzcom sk/en/about/ # a3 m <= o o
M FOR ..
) l:lA'RONICS bi GOM ABOUT  INNOVATIONS RESEARCH  SALE

INDUSTRIAL  SERVICES

CAREER
DEVICES

1IITHSEPTEMBER 2023
BUCANY,SLOVAKIA

R

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)
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Main actions of the EMERALD project

EMERALD - Calendar of the project / deadlines / milestones

Transnational project meetings

TPM
ME | Multiplier Events
C Intensive Programmes for higher education / Short-term joint staff training events
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)
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Intensive Programmes for higher education
I Short-term joint staff training events

c1 Unmersltvol'ngderﬂo SE?TEMBER:GZZ 'l‘edmncaﬂlnmrsiwoﬂiuj- 5 4 - uiA —
/ 10 DAYS Napoca 5 extra participants
University Politehnica Bucharest 5 2 - TOXAY = 30 pot fopanits
University of Agder - - -
Bizzcom s.r.o. - - 2
Poznan University of Technology 5 2 =
€2 Bizzcoms.r.o.SK MAY 2023 / Technical University of Cluj- - 4 - Bizzcom s.r.o. —
4 DAYS Napoca 4 extra participants
Uhié ity Politehnica Buct _ 4 = TOTAL:20 participants
University of Agder - 4 B
Bizzcom s.r.o. = - =
Poznan University of Technology - 4 -
C3 University of Agder, NO  SEPTEMBER 2023 Technical University of Cluj- 5 4 - UiA —
/ 10DAYS Napora 5 eﬂraﬁ;’ti:ip-nts
University Politehnica Bucharest 5 2 = TOTAL : 30 participants
University of Agder - = -
Bizzcom s.r.o. - - 2
Poznan University of Technology 5 2 =

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)
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C1: Intensive Programmes for higher education students — 3D printing and bio-mechatronics

_ _ Total number of Participants : 30

otes september 027 The st Internationalsummer school rganizedby the Universityof Asder

Participaing Organizations - University Policehnica Budhares, Technical University of Clui-Napoca, University of Agder, Bizzcom =.r.o., Poznan University of Technology

The target groups: > professors (from EMERALD consortium and engaged intechnical activities) & students
{)Egani:ed free of charge ! the partidpants are required to REGISTER inthe preamble.

Aims: Starting from the curriculum that has been defined by the EMERALD project consortium and taking i mo consideration that at the time of organizing this event,
e-support coursesare being delivered, EMERALD consortium profesors will be able to exercise the usefulness.of the i nformation provided inthe e-courses.on the

1=t edition of EMERALD Imernationals ummer school, by being engaged inteadhing activities and sharing the irformation prepared in the e-coursemodules [ e-
boock) 101 with the attending professors & students.

Courses & practical activities Students will be organized in teams and competitions will be launched in order to finally
related to the 101 modules produce the case studies thatare being required to be made for the final test (case studies
Computer Aided Design, will bethe ones stated to be realized inthe 02, adapted for people with special needs).
Computer Aided Enginesring, At the end of the EMERALD International summer school, all participants will receive an

Computer Programming, invitation of joining the future activities of EMERALD consortium activities together with

Virtual Reality f Augmented Realiny, their professors (mentors) in the next upcoming year.
Sensors and Electronics,

BioMechatroncs, Content? Report? Certificates ?
30 printing and Rapid Tooling methods,
Intellgent materals

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)
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¥ 15t edition of the EMERALD International Summer School
[ - , EMERALD project - Ewropean Network for 30 printing v

I R EHERD University of Agder (Grimstad, Norway)— 12-23 September 2022

EMERALD International Summer School on:

EMERALD International Summer School on 3D Printing in Bio-Mechatronics — 12-23 September 2022

- - -
3D pl Intl“g I n [ ] Wamda Twseodia v Woedime odl a v Tmroda v Fridiay Wamda Twsecdla v Wedpeodar Tvmroda Fridlav L]
& - 12092822 13092821 148093821 15092821 16092822 19092422 18092822 11892822 12492821 114892822
bio-mechatronics Openine orshiop 30 Gomeca progres o iz pese [Chrme st | 1o
ceremony and ~ _ |Prozr=ss r=pant, ?ﬁJ' == Int=lliz=nt presemtation CEpsEmany,
10 project CAT CAE foedbacie 2 pi—_— C-um]]ntgf Future
presentation Lecture Lecture rezzeding Studemts” el P‘f;i":smﬂ?{é [perspactives
[printings process) prasentation {inhen] i afthe
loorractions o bey rapast + scientific ELEERAL_ I
mads presemtations) praject
. — | wodshop 31 Wasrlcshop 31| Alediczl and Fesdback on behalf] Sensors and| WE and AR Fimal t=st, final 11
Participants P2 |CAE & Progresgmechanical st _ | ofthe EMERALTY | electronics | proorareming | questionnsires and [EMERALD
11 | presentarion | Lamnchinsaf - CTompany proZTaranin g
p z repant metroloszy of == experts and Tirzti feadbacks finzl
and program case studiss = wisit, . . s app ans )
T = mechatranic S smidsalinas for W2 rasamtation, consartinm
snidelines for e professional n 1 1
s schaoal & visit of SME case stodiss mesting
ooMmpany in
L ristiamsand
12 | Lonch & free | Lunch & frea | Lunch & firee | Lunch & frea Siavanger + Luonch & fres  [Lunch & fred Lunch & frss Lunch & fies Lunch & fred 74
time time time time ﬂﬁ:lﬁﬁ;ga:ffhe time time time time time
5 i
f 1l . Laharatary on 5'“'5"2_‘1‘-?’-1_15 Bio-mechatronics Found table with 13
www.project-emerald.eu ¢ Visitingaf UiA| Woskshap 3D [SDr printing andhfechanical rest] — 2EHVILY 4 s52mbling | Dievelopingof [local representatives
i 2 ! ) lzboratories |CATY redesisned|Rapid Tooling| metrology! and testing VE/AR af busin=ss sector
Ruglsleation unill 3" of Seplomber 2022 ] e lznd city tour of |& Progress repodfor mechatromicmed ical instims of | applications {companies / Frre
Erizstiznzand visit jmechatronic geseanch institotes) | o casing
sightsesins
city systems :invulved_:in} = =
oonoeived machatranics
Oiganited al the Universily of Agder, Norway by the EMERALD project consarhium parfners 14 “’f]:fk_ﬁ]lﬂ]] Elr) Re—d.ea:igu_.ing_' [I'..ah-u:latar_',-'un_' bioA mﬁ:ﬂd Final E'I.'Ilt_lEllt 14
Printinzand & reanaly=ing machatronics presentations
Progress repant| 1230 printing
p— Fag — afthe —
[:;g;;;;;!: e ViAsisar _bl oM 15 components 1=
— WEEK 1 WEEK 2

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

EMERALD International summer school — unique of life experience

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)
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1st edltlon EMERALD Internatlonal Summer School - UiA (Norway)— 12-23 September 2022

Visiti f the Mllaboratory (Universityof Agder, Norway)

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

Case 1: bicycle prosthesis

Case 2: hand orthosis

Launching of case studies by Prof. Filip Gorski, Poznan University of Technology, Poland

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022
COURSE OF WORK WITH THE CASES

CAD design CAE analysis 3D printing
* |[nventor, MeshLab = [nventor « FDM/FFF

e intelligent models * FEA strength analysis * Prusa machines
* 3D anatomical scans

AR visualization VR visualization Quality check + testing

* Unity programming — * Unity programming — * 3D scanning and imaging
visualization and interaction visualization and  strength testing
* Android device app configuration e fit testing
e VR and desktop app

Launching of case studies and requirements

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

, 2 Erh = - a=

= 3D_Viewer (B i
blendir
W _ 3D-Objects

o

;@\

biender Creating animation

I Il 0
" I-l. l/’ \
Modeling 3D objects '
2 ' J /
5 AN /
SOUDRORKS

AR presentation held by Michal Gallia, programmer — BIZZCOM s.r.o, Slovakia

.....

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)
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15t edition - EMERA
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=

LD 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

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)
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ROMANIA

1%t 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

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

T —— , | . NNLY . } G o
7T LL s e | _'.'.1 - Ii 1 % & e & &I 4 ; ' ;

| | | ) - D% =

Final test defended by the EMERALD students

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

Eu ; inti o .af Y
JF Biomiim [ M f (0] icS em _..‘IE_-‘..’ L—E
gl jmel (=] atroni ySt 5

1 .

EMERALD SUMMER SCHOOL - |
RT ; o
: RAPO 5 ?"si D?' e .53
" Top secret Minlons ;(1’ ;%-

Final presentations realized by the EMERALD students

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

= @ & Viass bi—com

lealand [

L mrormro:::e A Liachtenatein F-SEE-113/112018
higher education learners s
Morway rant lceland Ha The E ion, Sch i \pp iceships and Youth
5 2 Entreprencurship Programme — EEA Granls 2014-2021
5 UiAss Liechtenstein Project No:
WName af e meeting. [EMERALD Infernational Summer School 2022 Norwaygrams Pr:;je:::‘:il“iﬁw
%b'acliws of the meeting. T““"‘}Surr||||a'tl S:Fh:ol “Stllil)'&!;lnﬂ:g in bio-mechatronics™ Eurapedn netwirk far 30 printing of bicmimetic meckatronie syetems
rganizer: rsity af Agder . Nonway

Dates of the meating: 12-23 September 2022

Location of 1he meeting. | Grimstad, Agder - Norway

Instructions: Piease indicate your lavel of agreemant with the statements listed

CERTIFICATE Certificate of attendance
OF ATTENDANCE Intensive Programme activities

below, on a scale from 1to 5. whars:
A o . prof. Sunniva Whi
1 - Strangly disagree 3 — Neutral 5§ — Strangly agrea This is to certify that 1 undersigned Prof. Sunniva Whittaker
2 - Disagree 4 - Agree position Rector
Name and Surname prescnting the host organisation: University of Agder (LA}
A Objectives of the meeting
e S S v ekt 1N
Statement 5 :c;m‘ - ] ) ) ndilress: 422 | 4604 Kris Norway
[ has attended the EMERALD Internalional Summer School or ams e
i The objectives of the meeling were clearly delned city: Kristinnsand, country Norway
2. Tha abjectives were met during the meeting. inti i io-| I 3
3. All the relevart topics werﬁ&&mﬁﬁg‘_ﬁs mesting. 3D Prmllng in Bio-Mechatronics certify that the following persons: staff stucdent
4 The content was well organized and easy 1o follow, from a3
Me. Michal G ;
5. 1 abtained useful Information and knowledge that will help me O ot e Uriarsity dF At Ir. 1h||3ﬂ allin . \_ :I|
\rroughout the profect ganiz sity of Ag Mr. Martin Zelenay X B
B O of the maeting representing the sending organisation:
Score
Statement ITz13]a(5 complete name: Bizacom s.r.o.
6 The meeting was wel organized. address: SPachtitel’ska 591/2, 919 28 Budany. Slovakia
7. The faciltator was knowledgeable about the discussed city: Bucany, country Slovakia
topics. 3 were present from 12092022 to 23.09.2022
B, The facifator was and suppartive. In cooperation with attended a short term mobility erganised in: Grimstad, Apder, Norway
9. Participation and Inferaciion were encouraged.
0. The schedule and fhe agenda were observed trroughout fhe i“i L OIShart term joint staff training events
meeling. ... I P Biended mobiliy
11_Tha r!'\atznals distributed wera Pseful. __ b - L - X Intensive study progronume
12. The time allocated for the meeting and for the actiities, was
sufficient Fin i 2
= - — Place: Kristiansand  date 23.09.2022
13.The s and facities were adequate and bizzcom The host organisation: University of Agder (UiA)

(s1g of the legal wedestamp if

Feedback forms and certificates provided to the EMERALD International summer school participants

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)
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3D-printing and digital workFflow:

Art of the possible for the O&

Blatchford ortopedi Norway company presentation - case studies rvealed by PhyS|otherap|st & Department leader
of Blatchford Arendal - Bjarne Lindebg

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022
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Blatchford ortopedi Norway company presentation - case studies revealed by Physiotherapist— Bjarne Lindebg

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)
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1%t edition - EMERALD International Summer School - UiA (Norway)—- 12-23 September 2022

Open discussions between Blatchford ortopedi Norway compan reresentatives and professors / students of the
EMERALD International summer school in Norway

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)
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1%t 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)

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)
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Ending of the first edition of the EMERALD International summer school

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)
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ROMANIA

C2 : Short-term joint staff training events — 3D printing and bio-mechatronics

Duration : 4 day(s) Country of Venue :Slovakia ~ Total number of Participants : 20
Staff for
Bucany, DateiMay 2023 The Intemational summer school organized by the BIZZCOM company

trainin
Slova kia | Participating Organizations : University Politehnics Budharest, TechnicalUniversity of Clui-Napoo, University of Agder, Bizzcom s.r.o., Poznan University of Technology g
event
Activity : > isfocused on the use and testing the functionality of e-virtual laboratory (e-learning] platform developed by the EMERALD
consortium for teaching activities related to the manufacturing of biomimetic mechatronic systems by 3D printing
The target groups: > professors > other people [ institutions (stakeholders) involved in research activities related VR E M E RALD
to the developing, manufacturing and testing of new biomimetic mechatronic systems made by 30 printing, for people with special needs platform
1-6 May 2023
Testing the functionality of virtual IMPORTANT FEEDBACKS Content?
laboratory platform developed within . .
103 related to: AR appllcatlons
different scenarios in VR / AR / Mixed
Reality applications for people with Report? Certificates ?
special needs

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)
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:hirn.ul.n FROJECT - EURDPEAN NETWORK FOR 30 |
bz = A HATRG S SV aTEsee DI

EMERAILD STAF 'FI'-‘AIHI!IG

EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia

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)
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C2 : Short-term joint staff training events — 3D printing and bio-mechatronics
applied sciences &

Experimental Evaluation of Extended Reality Technologies in the
Development of Individualized Three-Dimensionally Printed Upper
Limb Prostheses

by & Filip Gorski 1" 50 &) Remigiusz Labudzki 1 = £ Magdalena Zukowska ! =

E} Filippo Sanfilippo 2 & (5 Morten Ottestad 2 =, (§) Martin Zelenay 3 =

12} Dianarine! Baita * =9 and ) Razvan Pacurar 5 =€

1 Facully of Mechanical Engineering, Poznan University of Technology, 60-965 Paznan, Poland

2 Department of Engineering Sciences, Facully of Enginesring and Science, University of Agder (UIA), Jon
Lilletuns vei 8, NO-4879 Grimstad, Norway

3 Bizzcom sro., Sfachtitelska ulica 591/2, 919 28 Butany, Slovakia

4 Department of Manufacturing Engineering, Faculty of Industrial Engineering and Robetics, University
Politehnica of Bucharest, Blv. Splaiul Indepandentei, No. 313, Sector 6, 060042 Bucharest, Romania

5 Department of Manufacturing Engineering, Faculty of Industrial Engineering, Robotics and Production
Management, Technical University of Cluj-Napoea, Biv. Muncii, No. 103-105, 400641 Cluj-Napoca,
Romania

* Author to whom correspondence should be addressed.

Appl. Sci. 2023, 13(14), 8035; https://doi.org/10.3380/app13148035
Received: 12 June 2023 / Revised: 4 July 2023 / Accepted: 5 July 2023 / Published: 10 July 2023

e |
EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia

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)
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C2 : Short-term joint staff training events — 3D printing and bio-mechatronics

EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (VR)

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)
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LTT activities

C2 : Short-term joint staff training events — 3D printing and bio-mechatronics

EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (AR)

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)
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LTT activities

C2 : Short-term joint staff training events — 3D printing and bio-mechatronics

EMERALD Short-term joint staff training participants at BIZZCOM Company, Bucany, Slovakia (MR-mixed reality)

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)
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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)

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)
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C3 : Intensive Programmes for higher education students - 3D printing and bio-mechatronics

Total number of Participants : 30
Date: July 2023

Farticipating Organizations : University Poltehnica Budharest, Technical University of Clui-Napoo, University of Aoder, Bizzcom s.r.0., Poznan University of Technology |

The target groups. » professors (from EMERALD consortium and engaged intechni@l activities) & students
Organized free of charge ! the partidpanis arerequired to REGISTER inthe preamble.

Aims: to familiarize the attendess with the pesonalized and project based teaching methods used in Higher education and the effidency of these methodsin using

the EMERALD projectresources, espedally e-virtual laboratory (e-learning platform) AR VR f mxed reality applications for getting knowledge and practical skills in
developing of new biomimetic mechatronic systems by 3D printing technologiss and spedfica pplcationsrelated toth e programming of biomimetic mechatronic
systems AR VR applications

Students will be ablefirstto understand th e basic principles that are related toCADSCAE, manufacturing, programming and testing of biomimetic systemsusing e-
virtual laboratory (e-learning) placform.

Professors will present on a course the basics of different case study that is being prepared, with the particularities imvobhved in the case when biomimetic
mechatronc systems are required to be materialized for people with spedal needs, emphasting the faciliies of the virtual laboratory { e-learning platform f &R VR
applcations ).

In thisway the easinessin using the a-learning placform of the EMERALD consortium will be checked based on the feedbadis provided by students.

Testing and experiencing the virtual
laboratory platform developedwithin

IMPORTANT FEEDBACKS

Certificates ? Report?
103 related to:
different scenarios in VR f AR f Mixed Main results reached during the EMERALD summer school organized at the
Reality applications for people with University of Agder in July 2023 will be presented in September 2023 at the

special T Multiplier event organized in Slovakia by BIZZCOM

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)
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EMERALD International Summer School on:

WWW pl'O]QC" -emerald.eu Virtual e-learning platform
experience in bio-mechatronics
Reglstruhon until 18'" of August 2023
Attendance Form
EMERALD International Summer School on: ,Virtual e-leaming platform experience in Bio-
Mechatronics” is organized at the University of Agder (Norway) in the frame of EMERALD
21-COP-0019 project by the experts of the EMERALD consortium.
razvip2015@gmail.com Schimba contul )
* Indica o intrebare obligatorie
Adresé de e-mail *
- - Adresa ta de e-mail . . .
Registered— 45 participants coming from . Registering form — onI!ne .
Romania, Poland, Slovakia, Norway, Latvia and Sweden available on the EMERALD project webpage

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)
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v .y .
e 2" edition of the EMERALD International Summer School

e e B University of Agder (Grimstad, Norway)— 28 August-4 September 2023

Norway grants

EMERALD International Summer School on:

. . B Monday Tuesday Wednesdny Thursday Friday Saturday Aonday h
Virtual e-learnlng plﬂtfﬂrm ZB.08.2023 29082023 3008 2023 3108 2023 0109, 2023 2092023 D409 2023
- » L., - F f h g Fmalizing progress -
experience in bio-mechatronics ree of charge p— o ar fhesiia) e
T TR AT | PrevEra i applicatans in Mixed Reality R e R = final presentation -
L EMER AL v ek rix— applications sl Drigital working on smalicr
projoct e i meechatronscs in bio— testing Aroups |}
. = PrEsentn N SR e e VR, AR o mdsced
- g reality applications
made by the
28 AUGUST - £ H : students for the
Ty ain topic relate — e Tt —
Participants’ pplicat - cxperienos — learning virtual questionmnaizes and =
v i 1l prosontition ancd Ealroratory on !.ubulamn.- o lﬂh}!’li._ltt!')' o Sanwrt and Fehwlcimmraal feodbacks fulfiilod by
- P Tenlizing realizing T, i e et the partscipants.
to susdclines of the [ ; o Bflixed Beality matcreals concerning the
’ I sarmmer school VR — part 1 im AT — part 1 ~ wrganiccd samnmer

testing and _ i

Lunch & free Lunch & free Lunch & free Lunch & frec Lunch & free Lunch X free Lonch & froc

ax e — [ Eirre [ i S e E
.
r‘o r‘a m m I n Tnirodootion o va R AT Timity ERERALDY Dragital Factooy — Toodbacks e Fimeal stoden
3 VR e esive om — i 35 c-loasnsna Secture provided dxng [t iatkons. ve s
e e i lahoratan: on l“"""'“ﬁ;‘,‘y““" Pl the cantent wod demonstrationss
T i | - parr st fosks et functicnality of the prescnting and
= e oy ProCrRTITE i W AR — part 5 Kuoula - platform, sketching detining of O mmoen
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- . e-experience SRy
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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)
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2"d edition of the EMERALD International Summer School
University of Agder (Grimstad, Norway) — 28 August - 4 September 2023

Iceland L] j European Network For 3D Printing

Liechtenstein ¢ giomimetic Mechatronic Systems
Norway grants Working together for a green, competitive and inclusive Europe

HOME PROJECT REPORTS DISSEMINATION INTELLECTUAL OUTPUTS EVENTS PARTNERS VIRTUAL LABS CONTACT (W |

EMERALD E-LEARNING VIRTUAL LABORATORY PLATFORM

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

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

EMERALD e-learning virtual laboratory platform

Step 1 Step ; Step 3 Step 4 5_"»l;ep_5 S'@ep 6
Laboratory Laboratory I;ah_n[atqrv Labq{a_idm Programming Laboratory Reality lahuﬁtwr
PUT TUCN UPB PUT UiA ‘BIZZCOM
TUCH - Technical University of Cluj-Napoca, Romania UiA — University of Agder, Norway PUT — Poznan University of Technology, Poland
UPB — Univerity Politehnica of Bucharest, Remania BIZZCOM - BIZZCOM s.r.o. Company, Slovakia

Click to visit virtual
laboratory

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

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)
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2"d 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)

il

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)
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2"d 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)

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

. Natwark Far 30 Printind s
ﬂﬁuél[:ne:n 12 Mechatronic SystaM= '_ i

Manufacturing Eng
batics & Pr i g
- 21°C0P (019 - EMERALD project

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

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)
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2"d edition of the EMERALD International Summer School
University of Agder (Grlmstad Norway) 28 August - 4 September 2023

i

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

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

UNIVERSAL ADI
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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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Feedback form for the evaluating of the EMERALD
e-learning virtual laboratory platform
EMERALD | | Summer School 2023
Chisctives of fhe Virtual e-Learning (virtual laboratory) platform
| guesbonnaire. Feedback Questionnaire
Crganizer University of Agder (LIi&), Morway
31 August 2023

Name of the avent

Dates of the meeting:

Locafion of the meeting:

Grimstad, Morway

University of Agder (Grimstad, Norway) — 28 August - 4 September 2023

6 User Interface (EMERALD e-Learning (virtual laboratory) platform which is being
accessed through the provided scheme on the EMERALD website):
+ How would you rate the user-friendliness of the platform interface?

w1 et ey pia Eo s

5 . ” [ ' i
Click 1o visit virmual - . " i

i ¥
v v I v

TUCH, e e s M Famaes v
-

Please take a few moments to answer the following questons regarding your expenence
with the EMERALD e-Learning [wtual laboratory] platform. Your feedback s mwvaluable
and will help us improve the user experience. Please mark with an “x" your answer
below as it fits: : ”
7. Videos & Presentations:
+ How would you evaluale the guabty and relevance of the wideos and presentations
provided within the EMERALD e-Leaming (virtual laboratory) platform?

[ Very User-Friendly | User-Friendly | Heutral | Difficult to Use | Wery Difficult to Use |
[ [ [ |

1.  Structure & Logic of Steps:

+ How would you rate the clarity and logic of the steps presented withn the
EMERALD eleaming {virtual kaboratory) platform? | | Good | Meutral | Poor

| Very Poor |

| Very Clear | Clear | Neutral | Unclear | Very Unclear | |

| | l | | ! 8  Lectures & Laboratories:

s Were the lectures and laboratories found within the EMERALD e-Leaming (wvirtuad
laboratory) platform informative and beneficsal to your leaming experience?

2. Range and diversity of Applications:
= How satisfied are you with the range of applications (VR, AR CAD models, etc )
presented within the EMERALD e-Leaming (virtual laboratory) platform?

| Very Beneficial | Beneficial | Neutral | Slightly Beneficial | Not Beneficial |
[ [ [ [ [ |

|\f.ry isfied |“"" | Neutral | Unsatisfied |Vcry!’ isfled |
[ | I [

3.  Innovative Learning Methods:
« How novel, mnovatve and practical do you find the learmng methods presented
within the EMERALD e-Learning (virtual laboratory) platform?

| 8. Suggestions & Improvements:
« Are there any fealures or aspects of the EMERALD e-Learning (vitual laboratory)
platform you bebeve could be improved or added? Please specify below.

isfied |Vcry!’ isfled |

| Very Modern | Moderately Modern | MNeutral | U
| [ [

Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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dk
lesland [F
Liachtenstain
Narway wants

- " - 2 UiAs
CERTIFICATE
OF ATTENDANCE

This is to certify that

Name and Surname

has attended the EMERALD International Summer School on
3D Printing in Bio-Mechatronics
from 12.002022 10 23 09,2022

Organized a1 the University of Azder, Norway by the EMERALD Project consertium pariness

o A 2 : bizeom
= A

Experiencing of the Virtual platform laboratory conceived by the EMERALD consortium in bio-mechatronics / 3D printing (with AR /VR facilities)
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EMERALD - Calendar of the project / milestones — plan - February — September 2023

17.02.2023 12-14.09.2023
ME 2 Multiplier 104 -pOZ,PL NETREG
event — TUCN,RO 15.02.2022 - 29.09.2023 TPM 4 + Multiplier Event
10 3 - BIZZCOM, SK 1 BIZZCOM SK
01.02.2023 — 31.08.2023 \
’ o .I._ P
I| -lr_ __.’ '._ '\II
IZ]
g o~ o™ o
S = o L] " m o ™~
=
o~ ‘;_j:'_' _ =] % o E o = 30.09.2023
- @ 5 = e s g7 P
@ o = — W - o roject ends
=3 E =1 ] = o
5 ‘ 2 = = =
08.2023
C3 Summer 30.09.2023
school-10 days — F'":' ‘;‘EF;“"'-'
UiA {Mﬂ] submission

deadline

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)
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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

101 | EMERALD e-book for developing of biomimetic mechatronic systems | TUCN
102 EMERALD e-toolkit manual for digital learning in producing University
biomimetic mechatronic systems of Agder
103 EMERALD e-learning VR / AR platform for programming and p—
using biomimetic mechatronic systems
EMERALD e-case studies for project based learning method Poznan
used in developing, testing and manufacturing of new University
104 s ; :
biomimetic mechatronic systems by 3D of
printing technologies e

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)
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101 - EMERALD e-book for developing of biomimetic mechatronic systems
Start Date : 15 Feb 2022 End Date : 31 Jul 2022
Responsible: Technical University of Cluj-Napoca

The main aim of the 101 is to provide the proposed CURRICULUM for increasing the application of research results in regenerative medicine, human-machine
interfaces, advanced robotics, new paradigms in biomimetic mechatronic systems, etc. The curriculum comprise 8 MODULES.

MODULES RESPONSIBLES
, . Starting:
Open 1. Computer Aided Design (CAD) PUT 15.02.2022
access 2. Computer Aided Engineering (CAE) TUCN
on the 3. Computer Programming UiA
?
platforms 4. Virtual Reality / Augmented Reality PUT & BIZZCOM
5. Sensors and Electronics UPB
Content? 6. Bio-Mechatronics UiA |
7. 3D printing and Rapid Tooling methods TUCN |
Template? 8. Intelligent (smart) materials uUPB ] -

For each module according to the skills and competences of the EMERALD partners consortium,

Report? from the Technical team there will be nominated 1-2 responsible persons which will be in charge
with one module and will need to provide course support for the particular module courses
necessary for producing biomechatronic / biomimetic systems.

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)
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HOME  PROJECT 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

Intellectual Output - 101 EMERALD consortium partners and are available on the EMERALD project website
POSTED ON 2022-09-30 BY RAZVAN PACURAR ) . . L
; . The curriculum comprises 8 modules: ,ﬂ;;“;:’;:‘g
R () L Neesees
101 - EMERALD e'bOOk fOl' tj-i-.::r " UUU . Module 1: Computer Aided Design (CAD) EMERALD
dEVEIOplng Of blomlmetlc . Module 2: Computer Aided Engineering (CAE) sunum...anomunan;r.mm:ctp:omeuum's;:i

. " MECHATRONIC SYSTEMS
i A d
. . Module 3: Computer Programming MODULE 1 - CAD
European netwisrk for 31 printing of bismimetic

J :  d Prajeet Title mechatronic systems

- . » 2COPANTY

ol | . Module 4: Virtual Reality / Augmented Reality s e
Output 0 - I‘.MI_.R-\I.I) e-hook for developing af hismimetic

mechitronie systems

1 ¥ - . Module 5: Sensars and Electronics e SR T < CAD
/ ’ '

Module €: Bio-Mechatronics RUAERERSEEHI iy 2022
. www.project-emeraid.eu

mechatronic systéms, .V

Filip GORSKL Magdlenn ZUKOWSKA, Dominik

Authors k\'!!!?k_( Z.\K‘ Roman REGULSKL  Remighse
Module 7: 3D printing and Rapid Tooling methods ekl
Verson 11

Module 8: Intelligent (smart) materials

Open-access book published on the EMERALD project website

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)
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Quick overview of the Intellectual outputs related to the EMERALD project

102 - EMERALD e-toolkit manual for digital learning in producing biomimetic mechatronic systems
Start Date : 01 Aug 2022 End Date : 31 Jan 2023
Responsible: University of Agder
The aims of the 102 : > to provide e-toolkit for teaching purposes

> to provide the basics knowledge about the realizing of biomimetic mechatronic systems by 30 printing.
> to provide the other preliminary and post processing steps that are required to be followed in terms of CAD modeling

> diploma project themes

RESPONSIBLES
Starting:

Open Conceiving the concepts of biomimetic mechatronic systems / bio-mechatronic domain UiA 01_03_3022
HECEIS Providing details related to the designing solutions used for conceiving the biomimetic mechatronic PUT &
on the systems TUCN
platform? — o = > = =

Validation of the biomimetic mechatronic systems (solutions designed by CAD systems based on CAE TUCN

analyses)

Solutions related to the materials to be used for the realizing of the new developed biomimetic uUPB

mechatronic systems
Content?

3D printing and rapid tooling methods for the components to be realized for the new biomimetic TUCN &

mechatront UPB & Pl -
Template? | pesciption of assembling and programming of the systems uiA

Aspects related to the set-up/functionality of the presented solutions/repeatability of the process ftroubleshoot BIZZCOM
REport'-" and control; inputs regarding the methods of testing of these new biomimetic mechatronic systems by AR / VR

- - solutions of conceiving, realizing and materializing of different scenarios in AR/VR where the biomimetic
mechatronic systems will be connected and used for therapeutically purposes by the persons with special needs

For each module according to the skills and competences of the EMERALD partners consortium, from the Technical team there will be
nominated 1-2 responsible persons which will be in charge with the module and will need to provide the module for the e-toolkit manual.

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)
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HOME  PROJECT 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
Intellectual output - 102 EMERALD project website
00 0% _ : loeland CP[:J
102 — E-toolkit for teaching 558 i E-toolkit manual —
purposes, basic knOWIedg? ' BN T main aims of the 102 are to provide an e-toolkit for teaching purposes, EMERALD
about realizing biomim ' basic knowledge about realizing biomimetric mechatronic " R verenein

EUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC
MECHATRONIC SYSTEMS.

systems by 3D printing, to provide the other preliminary . Nonuiiit=Eanspotr Alited Deaten

and post processing steps that are required to be

) , ST
followed in the terms of CAD modeling as well o T e
e |lIIIIJtl|'-i.IE Binmimetic mee e sy stoms
as providing diploma project themes. Mo eriias bl
Dvate of Delivery January I0L3
Antors JUROWSKA, o RYBARCZVK
Version w1, 31812023

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)
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Quick overview of the Intellectual outputs related to the EMERALD project

Start Date : 01 Feb 2023 End Date : 31 )il 2023 31 Aug 2023

103 - EMERALD e-learning VR / AR platform for programming and usi% biomimetic mechatronic systems
Responsible: BIZZCOM company

The aims of the 103 : > the realization of a Virtual laboratory (e-learning) platform, that integrates VR / AR applications which can be accessed by
professors and students
> Programming and realizing of different scenarios in VR / AR / Mixed Reality, conceiving of different applications that can be connected with AR / VR
(applications that can be downloaded at home)
> Applications developed by professors and students will be uploaded on the EMERALD platform

WORK IN! o WORK IN

access Designing of different scenarios, the programming of the biomimetic mechatronic systems BIZZCOM Company Starting:

PROG RESS on the Preparing the e-library of the developed e-learning platform & aspects that are required to be followed | TUCN & PUT & UPB 01.02.2023 PROGRESS

p| atform? by professors & students
- Hints & tips about regulations in modeling, selecting of the adequate materials, manufacturing

solutions & assembling of such biomimetic mechatronic systems

The project themes that are required for people with special needs & particularities of these types of UiA / all partners

Content? ; X
topics Deadline:
Logistics in terms of materials selecting, CAD, CAE, manufacturing & assembling of the new developed | TUCN & PUT & UPB 31.08.2023
systems
Potential stakeholders that are interested by the solutions developed by the EMERALD consortium BiZZCOM
Feedbacks and recommendations BIzZCOM/ all partners

Report?
For each room according to the skills and competences of the EMERALD partners consortium, from the Technical team
there will be nominated 1-2 responsible persons which will be in charge with the virtual room and will need to provide the
informations for the virtual room of the virtual laboratory.

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)
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Quick overview of the Intellectual outputs related to the EMERALD project

Iceland [] :l European Network For 3D Printing

Liechtenstein (¢ gjomimetic Mechatronic Systems
Norway grants Working together for a green, competitive and inclusive Europe

HOME  PROJECT  REPORTS  DISSEMINATION  INTELLECTUALOUTPUTS  EVENTS  PARTNERS CONTACT ¥
EMERALD E-LEARNING VIRTUAL LABORATORY PLATFORM

www.project-emerald.eu

Please click on the tooltips on the diagram bellow to virtually visit our laboratories.

For a better understanding of the EMERALD e-learning virtual laboratory platform, which includes 3D scanning, CAD, CAE

testin nd material characterization, 3D printing, s

the

sorizing, assembly, programming, AR & VR, it is advisable to access

al laboratories by following the steps that are outlined in the diagram given helow. By following the steps in the

indica

, this will lead to a more comprehensiv arstanding of the logical process involved in conceiving and

developing of new biomimetic mechatronic systems to be realized utilizing 3D printing technologies.

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)
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Quick overview of the Intellectual outputs related to the EMERALD project
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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)
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Quick overview of the Intellectual outputs related to the EMERALD project

CAD Laboratories
instruc tions for stw dent

=) W P e
e S ) L

Virtual platform laboratory (360 photos of the institutions involved in the EMERALD project) + e-learning teaching resources

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)
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Quick overview of the Intellectual outputs related to the EMERALD project

T — —

Information about
Mechamical Testing and Materials Ilhnrntor‘\-

STEP 1

B 3
Lecture f . ; ERR E
S — Mechanical testing “Fl 7 i\
. of 3D printed parts, - tour:af the """”“""* | x|
i ——C
.
I o ‘2 SEM m:uruswpe deaunptmn 1

_..dn-—/

o ,i i !

,:r / Jl‘"-'m..-\

- —— CLICK & DRAG TO LOOK AROUND

= 4/

Virtual platform laboratory (360 photos of the institutions involved in the EMERALD project) + e-learning teaching resources

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)
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] matterport @ kuula /

Virtual platform laboratory (with elements of VR/AR integrated and considered also in the platform)

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)
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Quick overview of the Intellectual outputs related to the EMERALD project

104 - EMERALD e-case studies for project based learning method used in developing, testing and manufacturing of new
biomimetic mechatronic systems by 3D printing technologies
Start Date : 15 Feb 2022 End Date : 29 Sep 2023
Responsible: Poznan University of Technology

The main aim of the 104 : > the implementation of the communication and dissemination strategy for increasing awareness, understanding and engagement
with users and target groups
> 4 CASE STUDIES of biomimetic mechatronic systems made by 30 printing for people with special needs.

RESPONSIBLES
Open e - - . Starting:
access Designating of one person from each technical team of the EMERALD consortium as UiA & TUCN & UPB& PUT
wo R K I N on'the MENTOR for the students which will work on these topics. 15.02.2022 wo R K I N
platform? Selection of the 4 case studies PUT / all partners
3 different TEAMS comprising 5-7 students from different countries of the consortium | all partners
will start to work on the topic, starting from the CAD & CAE methods
Content? Validation of the solutions proposed by the students all partners
Selection of the material and 3D printing process by the students UPB & TUCN & PUT
T | 5 Programming tests & procedures UiA & BIZZCOM
emplate:
P Final feedback UiA
Report? For each case study according to the skills and competences of the EMERALD partners consortium, from the

Technical team there will be nominated 1-2 responsible persons. 3 different teams comprising 5-7 students
from different countries of the consortium will start to work on the topic. Validation of the solutions proposed by
the students will be made with the help of their mentor (responsible professor of the EMERALD consortium) .

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)
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KPI

( -

(Key Performance Indicators)

Jelante

Main KPIs of the EMERALD project

104 - EMERALD e-case studies for project based learning method used in developing, testing and manufacturing of new
biomimetic mechatronic systems by 3D printing technologies

RESULTS (KPIs):

« 4 case study reports

+ 1 open access book

+ 1 open access toolkit manual

¢ 4 academic / scientific papers (ISl with Impact factor) are expected to be delivered at the end and shared via a-platform of EMERALD project as good practice
use for dissemination

« e-learning platform conceived by the EMERALD consortium is intended to be used finally as one powerful tool for attracting the major stakeholders in he field
of bio-mechatronics /30 printing domains) to scale up the solutions to build one active an representative network for 30 printing of biomimetic mechatronic
systems in Europe (EMERALD network)

DISSEMINATION:
1. Chapters that might be used by students for BSc projects / reports that emphasize the case studies and use of EMERALD resources in
developing, producing or testing new types of biomimetic mechatronic systems by 30 printing (reports will be shared via the e-learning
platform of EMERALD project in open-access mode in order to emphasize how EMERALD resources were used in sorting out real issues in
close correlation with the persons with special needs I adapted for these case studies);
2. Case studies developed, tested and made at this level will provide important feedbacks regarding the EMERALD resources and regarding
the new biomimetic mechatronic systems developed for people with special needs.
3. Since topic of the EMERALD project and content is in the interest of SMEs and Medical Institutions, transfer of know-how from the
universities engaged in the EMERALD consortium to stakeholders, as well as building strategic partnerships and applying for new EU projects
is highly foreseen to be reached at dissemination level in the future as well.
4. patenting process of the solutions developed by the EMERALD consortium (patent submitting application)
5. Advertising is not for dissemination, but is needed for promoting of the consortium and events (logo of the project, advertising, web page,
newspapers) etc.

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)
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Disseminating plan /conceived for the EMERALD project Main indicators

DISSEMINATION PLAN aﬂpﬁed sciences %

Experimental Evaluation of Extended Reality Technologies in the

EMERALD Development of Individualized Three-Dimensionally Printed Upper

¥ Material i et M sl Limb Prostheses
for [ —— m_‘_‘_ml.:*:::.: by @ Filip Gorski 1" =9 ) Remigiusz tabudzki 1 =, £ Magdalena Zukowska ! =, re a C h e d
dissemin esbisit e ) Filippo Sanfilippo 2 E@ Morten Ottestad 2 = (5} Martin Zelenay 2 &
ation MODULE * mamber® (3 Diana-rine! Baila 4 =12 and @ Razvan Pacurar 5 =1
Dlsseml n Targ ot *Name ol Module® 1 Faculty of Mechanical Engineering. Poznan Universily of Technology, 60-985 Poznan, Poland
ation Audience 2 Department of Engineering Sciences, Facully of Engineering and Science, University of Agder (Uia), Jon
Work Plan Lillatuns vei 8, NO-4879 Grimstad, Norway L

DISSEMINATION

PLAN
y Evaluation / Dissemin
& ation
Monitoring :
Mechanism i
Communi
cation

Strategies

Crrmr e b g wam———
e e

B e i ] i —
e

I —
T e

L]
e
LS.
[ - o ]
[ —
o

1]

in progress

3 Bizzeom sro., STachtitelska ulica 59112, 919 28 Buany, Slovakia
4 Department of Manufacturing Engineering, Faculty of Industrial Engineering and Robaotics, University
Politehnica of Bucharest, Blv, Splaiul Independentei, No. 313, Sector 6, 060042 Bucharest, Romania

% Department of Manufacturing Engineering. Faculty of Industrial Enginesring, Robatics and Production
Management, Technical University of Cluj-Napoca, Blv. Muncii, No. 103-105, 400641 Cluj-Napoca,
Romania t A I I d d
* Awthor lo whom cortespendence should be addressed. S I n e e e

Appl. Sci. 2023, 13(14), 8035; https://doi.org/10.3390/app13148035
Received: 12 June 2023 | Revised: 4 July 2023 ] Accepted: 5 July 2023 / Published: 10 July 2023

7
MbPy)
/

- 1 patent + 4 ISI articles with IF published “in common” with all
partners are expected to be reached at the end of the project

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

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)
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Disseminating plan /conceived for the EMERALD project

Results of the project

Special Issue "Smart Materials, Intelligent Structures

DISSEMINATION PLAN

- ,“ '-. - IMPAGT Indeseed in:
! materials o ﬁq@

Material and Innovative Applications of 3D Printing and Bio-
for
e . = = (1]
dissemin PI'II'ItII'Ig Methods . .
_ _ ation Special Issue Editors
Dissemin Target
ation Audience - Special Issue Editors Dr. Razvan loan Pacurar E-Mail Website SciProfiles
Work Plan ) Guest Editor N
s:Special lssusinformeation Department of Manufacturing Engineering, Facuity of Industrial Engineering, Robotics and Production S
DISSEMINATION - Keyworas Management, Technical University of Clul-Napoca, 400114 Clu-Napoca, Romania -
PLAN . Interests: additive manufacturing; 3D printing; bio-printing; rapid tooling; hybrid manufacturing;
Evaluation Nissemin siBUBlisned Papers topological oplimization; computer alded design; computer aided engineering
M f‘ . ation A special issue of Materials (ISSN
M :cnlll :i:il :r% Partners 1986-1844), This special issue Or. Filip Gérski E-Mall Website SciProfiles g
com o belongs to the section Py Guest Editar
ommuni .. 5 —_ - :
eatioh Manufacturing Processes and Faculty of Mechanical Engineering and Management, Poznan University of Technology, 60-965 Poznan,
Strategies SR, Feland

Interests; CAD/CAMICAE systems; reverse engineering; 3D printing; virtual reality
Special Issues, Collections and Topics in MDPI journals

TUCN (Razvan Pacurar) / UPT (Filip Gorski) -Guest editors to MDPI Materials ISl journal — Q1 - ISl journal with IF 3.4

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

: ,-43
DISSEMINATION PLAN _ 2 | fe %
Special Issue "Smart Materials, Intelligent Structures ﬁ”’“"-’" ials A"*‘*{'\— w r;.“.‘:\.:‘.,]_

0 and Innovative Applications of 3D Printing and Bio- Anice
Al . " An Experimental Study on the Impact of Layer Height and
for Prlntlng Methods Annealing Parameters on the Tensile Strength and Dimensional

dissemin
ation

Dissemin Target - Special Issue Editors

Accuracy of FDM 3D Printed Parts

Jelena R. Stojkovid L Ralkn Tunld[].‘a Nikola Vitkovi¢ , Filip Gﬂrskl. »Ancuta Pacurar *, Alin Plesa®,

e -_— 3 Al dru 1, i-And 400 and Rizvan i'.u'llrarJ
ation : g
Work Plan Audience + Special Issue Information ‘
3 ' Htuir\ |\1«I hanical Engineering, University of IN;A Aleksandra Medvedeva 14, 18000 Nit, Serbia
- Keywords L l .. (N.V.)
DISSEMINATION T Facilty of M : : ersity af Technology, Piotrowo 35TR, 61-138 Pornen, Poland;
. ! i filp.
PLAN + Published Papers Tiep. ,;1: gineering, Faculty of Industrial Engincering, Robotics and Production
Ma ity of Clui-Napocn, Blv, Muncil, No, 103-105, 400641 Clu |'\«| oca, Romania:
. A special issue of Materials (ISSN Ancitcosten
Evaluation R . " *  Department o tromics and Machine Dynamics, Faculty of and
Dissemin 19896-1944), This special issue wring wsil'uk(l |\ poca, Bly, Muncii, Mo, 103-105, 200641 Cluj-Napoca, Romania;

&

tehajro (A L-A D)
L I'\Uﬂ“!ﬂhf an. pacuraretcm.utciug o (R

atl on belongs to the section
Partners "Manufacturing Processes and

Monitoring
Mechanism Systems”,

Abstract: This study investigates the impact of annealing Hme, temperature, and layer height on
the tensile strength and dimensional change of three 3D printing materials (PLA, PETG, and carbon
fiber-reinforced PETG) Samples with varying loyer heights (00 mm, 0.2 mm, and 0.3 mm) were
annealed at temperatures ranging from 60-100 “C for 30, 60, and 90 min, Tensile tests wen: cond ucted,
and regression models were developed to analyze the effects of these parameters on tensile strength
eviation of only 5% from measured validation
ficanily bigger influence on tensile strength

Communi
cation
Strategies

chack for
updates

Citatonr Stajkovic, LR 1.uud.nx

— 2
&\ 1 materials ml\D\Py

TUCN (Razvan Pacurar) / UPT (Filip Gorski) —publishing of 2 articles in MDPI Materlals journal jomtly with authors from the
EMERALD consortium and from outside the EMERALD consortium (Serbian authors) — Q2 - ISl journal with IF 3.4

il abrersertiy af 111w A0 mvin A0S0 PETOCF demeanstral

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)
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| i)\
DISSEMINATION PLAN T 2&!\_ %y ey

Special Issue "Smart Materials, Intelligent Structures

ey, and Innovative Applications of 3D Printing and Bio- Artice
Material Lo - Extra-Articular Distal Humerus Plate 3D Model Creation by
dis;‘;rmin Printing Methods Using the Method of Anatomical Features
ation Nikola Vitkovié ', Jelena R. Stojkovié ', Nikola Korunovi¢ 5, Emil Teutan %, Alin Plesa ?,

Alexandru lanosi-Andreeva-Dimitrova 20, Filip Gorski *1 and Razvan Pacurar #*

Dissemin
ation . :
Work Plan Audience + Special Issue Information

Targ et - Special Issue Editors

Fm'ull_\' of Mechanical Engineering, University of Nis, Aloksandra Medvedeva, 18000 Nis, Serbia;
i3 acr

T
e

- Keywords

DISSEMINATION

+ Published Papers

PLAN

sity of Technology, Fiotrowe 3 STR, 41-138 Poznan, Paland;

Enginearing, Robotics and Production
103105, 400641 Clup-Napoca, Romania
raribtem, utclugm (P

Aspecial issue of Materfals (ISSN
Dissemin 1996-1944), This special issue
atl on belongs to the section

Evaluation
&
Monitoring
Mechanism

Abstract: Proper
medical conditions

wipedie surgery for the

-an oceur due to either high-encrgy trauma with
skin rupture or low-energy trauma in osteoporotic bone. The recommersded surgical approach for

Communi treating thise extra-articular distal humerns frachures in;
cation
Strategies

Partners "Manufacturing Processes and
Systems”,
et performing an open reduction and
mternal fixation procedure using plate implants. This s ical intervention plays a crucial robe in
enhancing patient recovery and minimizing soft tissue complications. Dynamic Compression Plates
{DCTs) and Locking Compression Mates (LCPs) are commonly used for bone fixation, with LCT extra-
articular distal humerus plates boaing the preferred chosce for extra-articular fractures. These fixation
updat 5 systems have anatomically shaped designs that provide angular stability o the bone, However,
Citatlons Vichovlt, M. Stefhovit, | R depending on the shape and position of the bone fracture, additional plate bending may be required
A, during surgery. This can pose challenges such as increased surgery Hme and the disk of incorrect plate
shaping. To nh\nc the accuracy of pl e lec ament, the study |ntr oduces the Method o -!n.m mlcal

1 materials ﬁVI\D\Py

TUCN (Razvan Pacurar) / UPT (Filip Gorski) —publishing of 2 articles in MDPI Materlals journal jointly with authors from the
EMERALD consortium and from outside the EMERALD consortium (Serbian authors) — Q2 - ISl journal with IF 3.4

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)
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DISSEMINATION PLAN

' materials MoP1,
Material e )
for Mechanical and Wetting Properties of Taz0s and ZnO Coalings
dle_emm on Alloy Substrate of Cardiovascular Stents Manufactured by ﬁ"' o
. il L]
... 2190 Casting and DMLS
Dissemin Taraet
ation A d'g- e frioned BAALE 7, Rrvan Phowrar *7, Tom Savy |, Catibin Zaharia 0, Ronsss Trusch ¥, Ovidie Nemey 7,
Work Plan el Fillip Gondkd *3, Ancwts Plcurss ', Alin Fesa " sl Bmills Sablu ! riedd
3.6
DI SSEM INATI DN Thpmewn o Maraiswrrg lrgrvarrg [ s of e Drgommey and Bdas, Lnasesh
N i Prsbtet. o of Pn Bwrnt, By oplsiall Iuepwmalirie, Yo 11 o o, [N i Mt Bty
PLAN _ T et i Wbl S wg Lagvwn sy, | m il o Bl [ ngemimng, Reduis o gl Poaha S
E I t Managemant Lo tiw ol Loyownity of L b Sapaa B blamn B 300 0R 0] L - o e {\" I
2 = e et Wlomer o i Ly i B Pty o by 0 Lo
& Dissemin RNt e Nt Sy MDPI,
: . at|°r'| B e o W s wied Digmmm g of D sy bebtial pind i ferain, |y of byl § Rnmsedry ~
Monltorlng : il ittt oy iy | ity Pl vl i iyl B yplasad Wi, s 101 S
Mechanism HE N s, B
= U et ol L il | oy sty il sk g | skt § i Pt o
Comm Lini hlhatenadn wrul Bove mewemennal i ety B b ol | waramsy ool g S o B Mo, S Wi W1
catior_'l ' r::?::::::», Poman |, mivwesiy o Ry, 10N Pirmsn, ke
Strategle-s e ol W bt i+t il S £y ot s, | s o R s B s ol Tl P o
Loy, R el L sy o e Npas, T b, e 0 I, N g i . Beimas
"‘-"“ L L T L A T TR TSR

Publishing of an article in MDPI Materials journal by UPB and TUCN (EMERALD only) authors — Q1 - ISl journal with IF 3.748

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)
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DISSEMINATION PLAN

¥ Material
for
dissemin
ation
Dissemin
ation
Work Plan

Target
Audience

DISSEMINATION

PLAN

Evaluation
&
Maonitoring
Mechanism

i Dis_s‘emin
ation
Partners
Communi

cation
Strategies

T 16+19.05.2022 Poznan, Poland

rhrrateal e ey Gy

e Manufacturing 2022

¥ A

Lt Lo JL
- i il

bl praprapian o B wefly paele e f e Ll Ly
T e

Results of the project

b an

SALONUL INTERNATIONAL AL CERCETARN
STUNTIFICE, INOVARH §1 INVENTICH

PRO INVENT

EDITIA X y
20-220CTOMBRE202! ONLINE

Evenimentul

s va desfasura

Dietalil desore everiment M!p',:.i'pln:.‘ll.'c'l'. (117471 H- T

Participating and publishing articles at important scientific conferences and other important events

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)
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DISSEMINATION PLAN

¥ Material
for
dissemin
ation
Dissemin Tardet

_aon / N\ Audience

Work Plan

DISSEMINATION

PLAN
_ EvaILSJ‘ation £ Diesemin
T ation
Monitoring :
Mechanism i Partners
Communi
cation

Results of the project

SGEM Scientific Scope

€ SGEM Scientific Scape

The Eurasia Proceedings of
Science, Technology,
Engineering & Mathematics

VOLUME 18 ICBASET CONFERENCE
IS5N: 2602-3199
ISBN: 978-605-73797-9-5

e Eurssln Proceedings of Science, Technology.
Emgineering & Mathematics (EPSTEM)
Fablivhine TSSN: 2603199

The Ewrasla Proceedings of Schence, Technology, Englaeering & Mathesaties (EPSTEM), 2022
Valime 14, Pages 8563
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Strategies Papers presented and published at International Scientific
Conferences — SGEM 2022 & EPSTEM 2022
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4. Case studies for bio-mechatronics

applications developed using AM technologies
within the EMERALD project

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.
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Developing of
3D printed biomechatronic devices in the frame of 104

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)
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NEW IS COMING!

T ——.

-

« the modern digital process and 3D printing is replacing the traditional 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

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)
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DESIGN METHODOLOGY OF CUSTOMIZED
3D PRINTED DEVICES AV

ﬁ@ AutoMedPrint
IE' 1& /T g
consultation limb scanning design
data processing .
= &
‘ ‘:.';';::'- & Polski
* S :Mrzyszul:t sci
st’ osScC

post processing, 3D printing 3D print planning

assembly, supply 8

AutoMedPrint — awarded system for 3d printing of orthoses and
W _ . ) arodowe Cer
o prostheses, developed at Poznan University of Technology ; Bid‘éﬁ?RSQEEES

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)
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3D SCANNING Virtual EMERALD laboratory available at

https://my.matterport.com/show/?m=NXHcatKcdW?7

mechanized stand manual scanner

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)
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DATA PROCESSING

Raw scans

Cutting, final cleaning Reconstruction

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)
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CAD AND DESIGN AUTOMATION

 intelligent CAD models
« easy change of variants for one patient

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

3 .l = - == —
: @ Jl| - o
- 6 —— | ! ¥
\E ﬁﬁﬂh--n |

i P — .____i _7# e

« standard variant generation time: ~5 minutes

232
ﬁ-{%@bll .ptﬁ?“-’_ﬁﬁull
_gggg; ved e
N g f{ % ? Nee ,,I;;,
28 2004

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)

w7

TECHNICAL
UNIVERSITY
OF CLUJ-HAFDECA

BOMANIA

ﬁ UiAdimr bizzoom 117




Iceland I}J:I:I:] Working together for a green, competitive and inclusive Europe “Ii

Liechtenstein TECHNICAL

Norway grants EyUROPEAN NETWORK FOR 3D PRINTING OF BIOMIMETIC MECHATRONIC SYSTEMS - EMERALD Y NR{EREUY

VIRTUAL REALITY - DESIGN AID

PO

4 A
3D product configurator immersive VR simulation and testing in the design phase

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)
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VIRTUAL REALITY - TRAINING AID

View and explore these applications at EMERALD virtual e-learning platform
https://my.matterport.com/show/?m=NXHcatKcdW7

training f system use T training of product assembly

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)
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https://my.matterport.com/show/?m=NXHcatKcdW?7

. N

3D PRINTING Virtual EMERALD laboratory available at

-------
W

FDM printers - standard (carte "~ FDM printers - Delta

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)
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PATIENT TESTING

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.
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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)
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AAAAA

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

- gathering of data will help improving the construction and process

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)
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MECHATRONIC CONVERSION - CASE #2 -ACTUATION

/ T
il
'._'_il'v:'_" s k.’_ (i ¢ (\_‘\*
a—a - - i
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two designs of actuated prosthesis:

test patient (mechanical 1) DC motor, wormgear, two-sided opening
prosthesis) 2)

servo, one-sided opening ;
additional wrist rotation in both variants manufactured prototypes

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)
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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

Qhatromc device

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 ther entirely with the author(s)
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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

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)
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EMERALD VIRTUAL E-LEARNING PLATFORM -
POZNAN UNIVERSITY LABORATORIES

e 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
materlals V|deos mstructlons

is results was realised with h EEA F ||||||| ial Mechanism 2014 2021f ial support. Its text, photos, videos) does not reflect the official opinion of the Programme Operator, the National Contact Point and the Financial Mechanism Office.
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5. Ending words. Conclusions.

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.
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EMERALD strong network bui

e P ;
LT Y

It and still growing  EMERALD is above / beyond numbers or indicators

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)
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EMERALD ending conclusions

EMERALD is a matter on how we are looking on the same things from different perspectives

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)
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EMERALD is strong, shiny and valuable as are the diamonds

v
EMERALD

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

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)
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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 Shaing values, experiences and expertise

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)
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EMERALD project - contact details

iect- .project-emerald.
www.proyect emerald.eu B WWWPOI emerald.eu

email address: EMERALD project: emerald.project2022@gmail.com
Assoc. Prof.dr.eng. Razvan Pacurar - razvan.pacurar@tcm.utcluj.ro

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.
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