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1 Toolkit’s structure 
 

NTUA is PR1 leader: ‘Specialized software/digital tools for design in the Health 

Care sector dynamic toolkit’. The aim of PR1 is to present several software tools for 

booting digital competencies of health education lecturers/ Academics and students. 

The purpose of Dynamic Toolkit (DT) is: 

1. to increase the pedagogical digital skills of health education lecturers in the 

fields of 3D design and production of healthcare 

2. to increase the digital skills of HE students for healthcare applications in 

prosthetics and implantology 

3. to increase the knowledge on projects topics, to learn how to deal with patients 

with special needs. 

Moreover, the medical device manufacturing industry is growing rapidly in order 

to keep up with the increased demand.  Therefore, medical device product designers 

must create innovative medical products. Plenty of challenges are to be considered 

during the manufacturing of medical equipment, with the most important among them 

being patient safety. Efficiency, effectiveness, and cost containment are also very 

important to be considered. So, in order to manage product development risks, DT will 

help product designers to make the process of producing 3D printed implants more 

efficient, cost reduction, and product customization. 

The DT is to put in order the various digital tools that can be used for designing 

and producing 3D printed models of any kind of medical implants, to systemize them 

according to a common format and to create a tool that can help the users to select the 

suitable tool for the right purpose. 

All digital tools will be described according to a template considering different 

aspects: general description of the software/tool, specific purpose, functionalities, pros 

and cons, price (free software preferred to other tools), availability of the tool to one of 

the Partner University. The toolkit will not include user-experience aspects of 

computer-aided design (CAD) software, e.g., computational power, ease of use, or 

other. The user will be able to choose, e.g., by ticking selections, from four different 

criteria and results will be provided in the form of a Table with proposed solutions. 

According this criteria NTUA designed the structure of the toolkit. Toolkit’s basic 

structure is a 5-stage process: 
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Stage 1: Modelling Method 

Digital tools for designing 3D printed models allow the user to create drawings using 

solid, surface, and mesh objects which offer different functionality.  

 

Stage 2: Function 

Several tools are perfect for medical use and come with numerous of advanced 

functions such as: simulation, 3D visualization, analysis of molecular structures, finite 

element analysis, generative design (GD)-generated suggestions for optimization, 

ergonomics analysis, direct import of 3D scanning data for reverse engineering, motion 

analysis, interference detection for assemblies and, preparing models for 3D printing, 

 

Stage 3: Applications Domains  

3D modelling has helped the most in the customization of the implants. Data is 

provided, which can help design prosthetics with the help of software, and customized 

prosthetics are made at a lower cost and with greater precision. Some of the applications 

of 3d printing are craniofacial implants, dental, cardiology, orthopedics, exoskeletons, 

prostheses, drug delivery.   

 

Stage 4: Process and Materials  

3D printing, a part of additive manufacturing (AM) process, 3D printing permits the 

manufacture of customized parts from various materials (like titanium, nitinol, 

hydroxyapatite, etc.). There are different methods of AM which require different 

materials. Although material selection depends on the application, the two most used 

methods are fused deposition modeling (FDM) and selective laser sintering (SLS). 

 

Stage 5: Price 

Subscription cost of the software. 

 

Results 

According to previous stages, the output will be the most appropriate digital tool for 

the user’s purpose. The selective software will be described considering different 

aspects: a general description of the software, specific purpose, functionalities, pros and 

cons, price. Furthermore, 3D design software will empower the user to use more than 

one of the 3D tools to demonstrate how the synergies between some of them can allow 

reaching the highest results. 

 

Since all the partners agreed with the proposed structure, the next step was to 

made a list with possible tools, which could be included in the Toolkit. All the partners 

agreed for the final list of CAD software, as can be seen in Table 1, to be included in 

the toolkit.     
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Table 1. List of CAD software. 

CAD Software 

Fusion 360 

SolidWorks 

Inventor Professional 

CREO 

MeshLab 

Siemens NX 

MeshMixer 

Solid Edge 

Maya 

Blender 

 

With the use of HTML, CSS and JavaScript NTUA prepare the digital Toolkit’s 

first version. The DT is illustrated in Figure 2. The main part of the DT consists of 

parameters which are divided into four main categories. There is also a table with the 

CAD software. From this table the users can choose software, and then, they can read 

a short description for each of 3D CAD software before their final selection. The users 

have the option to select the desired parameters and then the toolkit "recommends" the 

most suitable 3D CAD software (Figure 3).  
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Figure 1. Initial page of Dynamic Toolkit.  
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Figure 2. The main structure of DT. 

 

 

 

 

 

 

 



                            

8 
 

Figure 3. The results after a random selection of parameters. 
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Figure 4. A short description of each suggested software. 
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Then, NTUA send the DT to all partners for peer review by experts. The experts 

after the evaluation filled a questionnaire created by NTUA and NTUA collected all 

feedback. Finally, the DT was presented at the first transnational meeting of the project 

which was held on the 7th and 8th September at the Laboratory of Manufacturing 

Technology of the School of Mechanical Engineering – NTUA.   

 

2 Methodology 

2.1 Questionnaire 

 

Τhe purpose of the questionnaire is to check the functionality of DT. NTUA 

defined a structure for the questionnaire and suggested questions to be included in the 

questionnaire. The questionnaire started with some personal information about the 

experts: name and surname, e-mail address, country and University. The questionnaire 

continued with some general information about the experts: expertise sector, whether 

they use 3D CAD software and which one of the proposed software. Finally, the lasts 

questions concerned the opinion of the experts about DT: if they use the DT in their 

workplace, the structure of the DT, if the contents are sufficient, if they promote DT, 

and to suggest some improvements. Questionnaire structure is defined below: 
 

Statement A1 

Please write your e-mail address 

 

 

Statement A2 

Name and Surname 

 

 

Statement A3 

Please select your country 

 Bulgaria 

 Greece 

 Hungary 

 Italy 

 Poland  

 Slovakia 

 Other:  
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Statement A4 

Please add your affiliation 

 

 

Statement A5 

Please indicate your expertise sector  

 Engineering 

 Medicine 

 Other: 

 

Statement A6 

Do you use 3D CAD software at your workplace? 

 Yes 

 No 

 

Statement A7 

Which of the following 3D CAD software do you use? 

 Fusion 360 

 SolidWorks 

 Inventor Professional 

 CREO 

 MeshLab  

 Siemens NX 

 MeshMixer 

 Solid Edge 

 Maya 

 Blender 

 Other: 
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Statement A8 

Would you use this toolkit in your workplace? 

 Yes 

 No 

 Maybe 

 

Statement A9 

What is your opinion about toolkit structure? 

 

 

Statement A10 

Are the contents enough? 

 Yes 

 No 

 Hard to say 

 

Statement A11 

Would you promote this toolkit? 

 Yes 

 No 

 Maybe 

 

Statement A12 

Suggest some improvements 

 

 

2.2 Questionnaire results for PR1 

 

Initially, it is important to mention that the personal data and information 

collected from the experts (name and surname, university, e-mail address) was managed 

according to the regulations of the GDPR and the results of this study will be used for 

research purposes. The results of the assessment were given through the completion of 

a questionnaire completed by the experts. 

The DT was tested by 21 experts (5 experts of each university) who were defined 

by the University's partners. The experts were HE Academics working in one of the 

project fields (Engineering, Biomedical Engineering, Medicine, Intercultural 
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management, Innovation management, ICT, e-learning, and Information technologies) 

and were independent from project partners. Experts were selected based on their 

expertise sector with the largest percentage of respondents being engineers (Figure 5). 

The test of the DT is necessary to be carried out by experts from different scientific 

fields, such as engineers, due to their expertise in the technical work for design and 

production, experts from the IT sector, suitable for the control of the development of 

the toolkit, and also, by doctors.  

Figure 5. Expertise sector of the experts. 

 

Based on the results, most of the experts answered that they use 3D CAD 

software, with 50% using SolidWorks and 16.7% using Inventor Professional, as 

illustrated in Figure 6 and Figure 7. According to the answers of the experts 71.4% will 

use the DT in their workplace and they will promote the DT, as shown in Figure 8 and 

Figure 9, respectively. Finally, Table 2 and Table 3 shows the opinion of the experts 

about the DT and their suggestions for improvements. 

Figure 6. Percentage of experts using a 3D CAD software. 
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Figure 7. 50% of respondents use SolidWorks. 

 

Figure 8. Percentage of use of the DT by the experts in their workplace. 

 

 

Figure 9. Percentage of promotion of the DT by the experts.  
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Table 2. Experts’ opinion about DT structure. 

Experts’ opinion about DT structure 

It looks like a great tool. My background and interest is the engineering simulation. 

In my previous workplace I simulated for a contractor some tooth (FEA), and I see 

some potential in the CFD side of bioengineering, so if you create some template 

e.g. for the nazal or the vein system or for the bone structure, it could be helpful for 

the simulation specialists/researchers 

Great 

Toolbox structure can be beneficial for designing in a CAD environment as it helps 

users choose the appropriate tool for a specific task 

The structure seems right, but the filtering doesn't work and the overall aesthetics of 

the site is unsatisfactory (I am using up to date Opera browser) 

User friendly 

The structure is transparent and logical and includes different options for different 

groups of users. 

User friendly structure, good overall performance 

Structure looks promising 

Simple to understand, but I assume it will continue to develop 

It systematically filters our needs in a software or application for modelling, 

drawing, design etc. It is useful for beginners of 3D modelling 

The structure is rather good, user friendly and easy to follow 

User friendly and helpful for choosing the suitable tool 

It systematically filters our needs in a software or application for modelling, 

drawing, design etc. It is useful for beginners of 3D modelling 

 

Table 3. Experts’ suggestions for improvements 

Experts’ suggestions for improvements 

Program development for the future 

Improvements could only be proposed after practical testing on a specific project. 

Improve user friendliness, add more options 

Add even more software, if they exist 
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I suppose this is just a platform that allows us to filter and select the software based 

on our needs. I think it is useful for beginners of the field. Perhaps it would be good 

to include even more software choices in the list. For instance, I did not see 

ANSYS listed. Also, I would think that a special score or index on usability or 

ease-of-use can be included in the filtering somehow (based on user feedback or 

online comments in general). People are often interested in which software or 

application would be the easiest to use or quickest to learn (apart from them being 

free of course). For instance, for non-engineering background users, it is normal for 

them to choose SolidWorks as the user interface is very usable, making it faster for 

the user to learn. But for engineering background users, many would opt for 

ANSYS as it renders more accurate output and clearer diagrams. Such info would 

only be known if we either familiar with the software, or if a few experienced 

people had shared this knowledge with us. If such information were to be quantified 

or made available in the toolkit, I'm sure it will help many users. Thank you. 

1) The common format should be as simple as possible in order to facilitate non-

engineers to use the toolkit without being too complicated. 2) Some predesigned 

components should be available. 

Miss usability for visually impaired people here 

Everything is ok, I don't have improvement.  

Inserting videos with a similar theme, a comparison table would help the 

transparency of 3D software, which one is better or easier 

 


