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1  E X E C U T I V E  S U M M A R Y  

The present deliverable D4.2.1 aims to initiate a measurement process of the level of awareness among relevant 
stakeholders in the robotic rehabilitation ecosystem, with respect to currently applicable major regulations on 
medical devices. The measurement process will last more than one year, generating two deliverables (the present 
one, at month 24, and its second instalment, D4.2.2, at month 36). The objective of this deliverable (and its iteration) 
is of key importance within the initiative, because its achievement requires the active engagement of all the 
consortium’s stakeholders, including the industry, both for the measurement of their awareness and for the 
consequent provision of feedback and support based on the results. The involvement of the project’s community, 
like it was done in this deliverable, is necessary to reach Fit4MedRob’s objective to successfully uptake rehabilitation 
robotic technologies. 

D4.2.1 is a result of the activities of Task 4.1 “Legal gaps and enablers for biorobotic devices and allied digital 
technologies” within Activity 4. Activity 4 aims to remove the roadblocks at regulatory, policy, and socio-economic 
levels and contribute to the upcoming effort to set up an EU dataspace and the continuously evolving regulatory 
framework (e.g., Clinical Trials Regulation and Medical Device Regulation, Artificial Intelligence Act, Machinery 
Products Regulation, Product Liability Directive, civil liability rules, etc.). 

This deliverable acquired information from past deliverables of Activity 4, in particular D4.1.1 “Report on the 
regulatory frameworks analyses #1” and D4.8.1 “Report on the ethical and legal compliance of healthcare and 
personal care robots #1”. In addition to that, D4.2.1 also took into account the insights provided by other Activities, 
namely Activity 2 “Clinical protocols and trials”, Activity 5 “Healthcare robots”, Activity 6 “Personal care robots”, 
Activity 8 “Robot bodyware”, Activity 9 “Robot intelligence, human-machine interfaces and interaction” and Activity 
10 “Biohybrid interfaces and biomaterials”. 

To reach the objectives of this deliverable, Activity 4 selected a range of target stakeholders based on their activities 
within the project’s consortium. The stakeholders came from all three Missions of Fit4MedRob, including consortium 
companies, R&D labs and university research centres that are developing or testing technologies in the pragmatic 
or match-making trials of the project. The stakeholders were pinpointed along the development chain according to 
the Technology Readiness Levels (TRLs) of the solutions they are designing in the Fit4MedRob project.  

An anonymous survey of 38 questions was designed and circulated with the aim to analyse in more detail the level 
of awareness that stakeholders really have about regulatory requirements and to identify any regulatory gaps or 
issues that have not been found yet in the previous work. The questions were designed in a way to allow the analysis 
of both the “perceived” awareness of the regulatory framework and the “measured” awareness, meaning the actual 
knowledge of it. The survey focused specifically on the MDR, but also addressed intersections with other European 
legislation, such as the GDPR, the Data Act and the proposal for the European Health Data Space (EHDS).  

The survey was completed by 30 responders. The findings showed how some topics addressed by the MDR can lead 
to uncertainty and only partial knowledge of stakeholders – especially the non-industrial ones – sometimes in 
contrast with a quite optimistic self-perception. This highlighted the need of a training programme and support 
instruments to ensure a better compliance with the regulations. The results also suggested a correlation between 
the actual level of knowledge of stakeholders regarding the regulatory landscape and the level of maturity (TRL) of 
the technologies they usually work on. 

This deliverable provides key input for the fine-tuning and enrichment of the web-based platform for Open 
Acceleration to be initially delivered within Deliverable 4.9.1 and later in D4.9.2, with the aim to become a key 
support tool for the community of practice of Fit4MedRob and a long-lasting heritage of the project. 

The GANTT chart (below) suggests a completion rate for this task (4.1) of 63% and progressing according to schedule. 
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2  I NTRO DU CTI O N  

2 . 1  C O N T E X T  A N D  O B J E C T I V E S  

The awareness of regulations concerning the development and commercialisation of medical devices in Europe is a 
crucial piece of knowledge that stakeholders of the robotic ecosystem must have. Without a proper know-how in 
this field, they risk missing fundamental factors in designing (research labs), developing (research labs and/or 
companies), marketing (companies) and even adopting (healthcare service providers) such powerful and innovative 
technologies. 

The present deliverable (D4.2.1) aims at initiating a measurement process of the awareness degree by relevant 
stakeholders in the robotic rehabilitation ecosystem, with respect to currently applicable major regulations on 
medical devices. The measurement process will last more than one year, generating two deliverables (the present 
one, at month 24, and its second instalment, D4.2.2, at month 36). 

We chose to focus this deliverable on the major and ineluctable regulation to be applied, that is MDR – Medical 
Device Regulation (EU 2017/7459) [1], while the next deliverable in the series (D4.2.2) will be mainly devoted to the 
application of the recently approved – and thus still liable today to steering interpretations – European Artificial 
Intelligence Act (“AI Act” – EU 2024/168) [2]. We consider these two European regulations as a perhaps not 
completely exhaustive, but definitively sufficient set of know-how to properly orientate the training support to be 
provided by Fit4MedRob to the technology providers’ community in the field of this project. 

2 . 2  L O G I C A L  D E P E N D E N C Y  W I T H  T H E  O T H E R  D E L I V E R A B L E S  

The present deliverable has a precise place within the network of information flow in Fit4MedRob. 

D4.2.1 is a product of the activities of Task 4.1 “Legal gaps and enablers for biorobotic devices and allied digital 
technologies”, lasting from Q1 to Q15. 

Even if this is not immediately evident from the general Gantt of the project, which has a lower level of detail, to 
work on this deliverable we acquired some information from previous pieces of work in different Activities and even 
Missions of the project, and the D4.2.1 itself will do the same towards other tasks and deliverable along the whole 
project timespan.  

In particular: 

• PREDECESSORS 

o M1, A2 “Clinical protocols and trials”, supplied the list of technology providers and associated 
commercial devices, to be tested within the clinical trials foreseen in this action by the clinical 
centres. 

o M2, A5 “Healthcare robots” and A6 “Personal care robots”, supplied the list of technology 
providers and associated prototypal devices that will be transferred along the project timeline to 
M1 clinical trials. 

o M3, A8 “Robot bodyware”, A9 “Robot intelligence, human-machine interfaces and interaction” 
and A10 “Biohybrid interfaces and biomaterials” supplied the list of research labs and technology 
providers and associated prototypal components that will be made available to the robotic-rehab 
community if and as soon as they will reach an adequate TRL. 

o M1, A3-4, D4.1.1 “Report on the regulatory frameworks analyses #1” provided a helicopter view 
of the regulatory body of knowledge involving robotic-assisted rehabilitation technology, on which 
the present D4.2.1 will check the actual uptake. 

o M1, A3-4, D4.8.1 “Report on the ethical and legal compliance of healthcare and personal care 
robots #1” provided an initial mapping of the main legal and ethical requirements that the 
Fit4MedRob partners need to consider while developing a new generation of healthcare and 
personal care robots. 



 

 

P a g .  7  o f  3 1  
D4.2.1 Report on awareness and regulatory gap analysis with stakeholders #1 

Version: 1.1 

 
 

• SUCCESSORS 

o M1, A3-4, D4.9.1 “Web-based platform for open acceleration #1” and its second instalment D4.9.2 
will profit from the results illustrated in D4.2.1 to shape the contents of the web-based platform 
that will be made available to the entire stakeholders’ community, by giving accurate tips on the 
gaps of their information in the domain of applicable regulations when designing, developing, 
registering and using robot-related technology for rehabilitation. 

o M1, A3-4, D4.2.2 will be the second round of the present deliverable and will build on it to extend 
the assessment of awareness and the gap analysis to more recent regulations, e.g. AI Act, most 
probably well stabilized at that time and enriched by authoritative interpretations given by high-
level groups, as it has been for MDR with MDCG (Medical Device Coordination Group). 

o The present deliverable and its next edition D4.2.2 will provide key insights for the creation of a 
community of practice felt as meaningful by stakeholders. 

3  M ETHO DO LO G Y  

3 . 1  C H O I C E  O F  T A R G E T  S T A K E H O L D E R S  

To reach the objectives of this deliverable, Activity 4 selected a range of target stakeholders based on their activities 
within the project’s consortium. The stakeholders come from all three Missions of Fit4MedRob: Mission 1 on Clinical 
Translation and Innovation, Mission 2 on Biorobotic Platforms and Allied Digital Technologies and Mission 3 on Next 
Generation Components. The consortium companies are included, as well as R&D labs and university research 
centres that are developing or testing technologies in the pragmatic or match-making trials of the project.  

The first aspect that was taken into consideration when selecting the stakeholders was that their solutions are at 
very different stages of maturity and cover the whole pathway to innovation. Their activities in fact range from the 
prototyping of innovative components in Mission 3 to clinical translation of established technologies in Mission 1 
and 2.  

Activity 4 used the Technology Readiness Levels (TRLs) in order to pinpoint the level of development of the 
stakeholders’ solutions. TRLs are an internationally recognised scale used to measure the maturity of an evolving 
technology, and therefore to help understand whether the solution is ready to be launched on the market as a 
commercial product. Figure 1 briefly describes the TRLs and shows how the maturity levels reflect on the activities 
of each of the Missions. Lower TRLs (1-4), for example, are well represented within Mission 3, aimed at laying the 
foundations of the next generation of health care and personal robots through the prototyping of new structural 
materials, sensors and batteries, and the development of new interfaces and algorithms for human-robot 
interaction. Intermediate TRLs (5-8) are reflected in Mission 2, where already available and validated robots are 
refined, adapted to the target groups’ needs and further tested in match-making clinical trials, as well as 
complemented with digital infrastructure environments and services. The highest TRL (9) is represented well in 
Mission 1, where commercial solutions are tested in pragmatic clinical trials not only to test their clinical efficacy 
with the target groups, but also to measure their cost-effectiveness and economic sustainability.  
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 Fig. 1 Technology Readiness Levels, as described and used by the European Commission, and how 
they are reflected in the three Fit4Med Missions. 

The second aspect considered when choosing the stakeholders is that all of them are developing or testing solutions 
that already are – or are going to be – subject to European regulations that were analysed and presented in previous 
deliverables of Activity 4. In particular, deliverable D4.1.1. and D4.8.1 are a useful reference, because they both 
contributed to mapping the relevant legal and ethical framework, presenting the legal acts in a comprehensive way 
and collecting insights on the legal blocks and needs of members of Fit4MedRob.  

The need to be aware of the regulatory obligations and constraints, as well as the more practical details regarding 
the certification procedures, is still a challenge that all these stakeholders have in common. The “urgency” to be well 
informed about the regulatory framework of course increases when the technology is at a higher TRL, and therefore 
closer to be ready to enter the market. However, it is equally important to provide practical information right from 
the start to stakeholders carrying out activities at low TRLs and to raise awareness among them of the key regulatory 
requirements that they might need to address in the future is equally important. By including in the activity of this 
deliverable also actors from Mission 3, they can have a first reality-check about what they know and what they will 
need to learn in terms of regulations in order to continue developing their solutions up to market access.  

TRL 1

• Basic principles observed but no experimental proof available

• Basic research 
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• Technology concept formulated
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• Experimental proof of concept, first laboratory test completed 

• Applied research
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3 . 2  T H E  S U R V E Y  D E S I G N  

The basis of the results later discussed in this deliverable is a survey that Activity 4 decided to design and circulate 
among the target stakeholders. The survey’s aim is to analyse at a deeper level of detail the level of awareness that 
stakeholders really have about regulatory requirements and to identify any regulatory gaps or issues that have not 
been found yet in the previous work.  

The questions of the survey focus specifically on the MDR. The reason for this is that the previous survey carried out 
in D4.8.1 showed that Fit4MedRob members are particularly interested in compliance with the MDR, which is the 
regulation – together with a few others like GDPR [3] – that they perceive as most pressing in their everyday work 
within the project. The survey of deliverable D4.8.1 and the input provided to it were an important basis for the 
design of this survey, which will add useful insights that will feed into the web-based Open Acceleration platform to 
be launched in deliverable D4.9.1 and the future (I)URAT centre of excellence.  

In addition to the MDR, results of the previous survey in D4.8.1 pointed out that consortium members are sometimes 
concerned also by issues linked to cybersecurity and personal data. For this reason, the current survey includes 
questions on topics of regulatory intersections (Fig. 2), namely clinical data (related to GDPR, Data Act [4] and future 
European Health Data Space [5]) and secondary use of health data (also linked to EHDS), cybersecurity (linked to the 
future Cyber Resilience Act [6]), and the distinction between a medical destination of use and a wellness or fitness 
purpose, which is relevant for wearables, sensors and hardware components used together with software devices, 
and determines the application of the MDR rather than other product safety legislation. These questions are useful 
to assess whether respondents in the consortium are aware of the connections among different regulations and the 
need to ensure that all the relevant laws are taken into account when developing a specific product.  

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 2 Intersections among EU regulations that were identified (dotted lines indicate Regulations that are 
not adopted yet). Intersections in blue were addressed by the survey, while the orange ones will be 

addressed in the second round of this Deliverable (D4.2.2) 

The survey is composed of 38 questions divided into four sections and can be found in the Annex. Section 1 gathers 
information on the type of stakeholder that is filling the survey (for example whether they are a large company, a 
SME or an academic institution) and the level of experience they have in R&D in the medtech sector.  

Section 2 investigates the perceived awareness of respondents regarding a variety of aspects of the MDR. In this 
section all questions start with “are you aware that…”, because the main aim is to find out whether stakeholders 
know, or they have at least heard of the topics mentioned or not, and not yet to what extent or at which level of 
detail they do. In fact, respondents can reply simply with “yes”, meaning that they have heard of it and think they 
have an overall good understanding of the topic, “no”, meaning that they not aware of it and have never heard of 
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the issue, or “I am partially aware”, meaning that they have heard something about it and are somewhat aware that 
this topic is mentioned by the regulations, but would need more information to fully understand it.  

The topics that are mentioned in these questions cover very practical information that Activity 4 expects to be 
particularly useful for the stakeholders’ activities within and outside of the project. They range from potential 
sources of guidance to implement MDR requirements provided by the Medical Device Coordination Group [7,8], to 
questions about the classification and certification procedures for medical device software, to concrete actions to 
take during the clinical evaluation of a device. Questions cover also cybersecurity, with links to both MDR and the 
upcoming Cyber Resilience Act, and the secondary use of health data, specifically as provided by the agreed text of 
the EHDS that was published at the time of writing the deliverable. These questions were included also based on the 
results of the survey carried out in D4.8.1, where respondents showed interest in these two topics. In that same 
survey, less interest was shown for post-market surveillance requirements, probably because respondents are 
developers of solutions at low or medium TRLs and therefore perceive this stage still quite distant. However, it was 
deemed useful to learn about their awareness of it as well, to make sure that stakeholders do not overlook this 
important stage in the assessment of medical devices.  

Section 3 addresses the topics raised in Section 2 in a bit more detail, this time with the aim to confirm the level of 
awareness that was stated previously. Participants are requested to indicate if a statement is true or false, or to 
select the option(s) that they think are correct. In this Section there are references to other European regulations, 
both already implemented and upcoming, like the GDPR and the EHDS.  

Lastly, Section 4 aims at collecting insights on the experience of stakeholders with MDR and, more generally, the 
perceptions that they have on the certification process, both in terms of time needed and the main obstacles.  

The survey was sent to the target stakeholders via email. The email addressed were collected from the internal 
database of contacts of the Fit4MedRob consortium. Before circulating the survey, a Legitimate Interest Assessment 
was carried out and a disclaimer was prepared and then included in the text of the email together with a brief 
description of the activity and its purpose. The survey was anonymous and did not collect personal data. 

Stakeholders were given 2 weeks to fill in the survey. The replies were then collected and analysed. The results are 
presented and discussed in Chapter 5.  

4  RES ULTS  AN D  DI S CU SSI O N  

4 . 1  R E S U L T S  O F  T H E  S U R V E Y  

The survey was completed by a total of 30 responders. The program used was Microsoft Forms as it guaranteed the 
anonymous reception of the participants’ replies. Among these, 10 came from the industry (both SMEs and large 
companies), 10 from healthcare facilities and 10 from the world of research (both academia and RTOs – research 
and technology organisations). 

In order to analyse the findings, the replies were grouped by the topics of questions and by the categories of 
stakeholders. Then, they were converted into numerical values through the following steps. Each answer to 
questions about the perceived awareness of stakeholders was given a score based on the declared level of 
awareness: 0 (not aware), 0.5 (partially aware) and 1 (aware). Each answer to questions verifying the actual 
knowledge (measured awareness) was given a score obtained by summing 0 for each wrong answer and 1/n for each 
of n correct answers to the question. In this way, also the questions about the measured awareness had a total score 
between 0 and 1.  

If a topic was covered by more than one question in the survey, the scores were obtained by calculating the average 
of results to the individual questions. The scores for the single topics, regardless of the results of different 
stakeholders, were obtained by calculating the average of stakeholders’ answers to each topic.   

The results showed that the level of experience in R&D in the medtech sector, in terms of years of activity and 
experience of device certification under MDR, are proportional to the perceived awareness of stakeholders, while it 
doesn’t seem to influence the level of coherence between the perception and actual measure of their awareness. 
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4.1.1 Awareness as perceived by stakeholders 

With regards to the perceived awareness covered by questions in section 2 of the survey, a first overview (Figure 3) 
shows that the industrial component (both SMEs and large companies) believes to have a rather high awareness of 
regulatory aspects, while the research actors (academia and RTOs) and healthcare providers perceived only a partial 
awareness.  

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 3 Perceived awareness by category of stakeholders (average across topics) 

A more detailed analysis of the perceived awareness is presented in Figure 4, where the results take into account 
both the macro-topics and the type of stakeholder. It is interesting to point out that all stakeholders have a rather 
high perceived awareness on topics related to medical device classification and clinical evaluation, while they all 
share more uncertainty when it comes to the secondary use of health data. The gap between the awareness 
perceived by the industry and the uncertainties perceived by research and healthcare actors is again highlighted in 
topics related to the compliance, cybersecurity and the so-called “in house” devices. 
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Fig. 4 Perceived awareness by category and topic 

4.1.2 Measured awareness 

Section 3 of the survey aimed at verifying the real knowledge of stakeholders of the topics on which they had 
declared their level of perceived awareness in section 2. The results are presented by categories of stakeholders in 
Figure 5 and by both types of stakeholders and relevant topics for the analysis in Figure 6. 

 

 

 

 

 

 

 

 

 

 
Fig. 5 Measured awareness by category of stakeholders (average across topics) 
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Fig. 6 Measured awareness by category of stakeholders and topics 

In order to better highlight the coherence (or lack of) between the perception and the measurement of knowledge, 
an “overestimation index” was calculated by the difference between perceived awareness and measured awareness. 
The index is positive in case of overestimation of a responder’s knowledge and negative in case of underestimation. 
Figure 7 presents the overestimation index by typology of stakeholders, which reveals that the industrial component 
has a higher coherence between self-perception and actual knowledge, while clinicians tend to underestimate their 
knowledge of the regulatory framework. Within the research component, RTOs tend to slightly underestimate and 
the academics to slightly overestimate their knowledge.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 
Fig. 7 Overestimation index by category of stakeholders (average across topics) 

 

Figure 8 presents more in the detail the overestimation index by stakeholders and topics. The topics that create 
more variability in the coherence of stakeholders with self-awareness are cybersecurity and the secondary use of 
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data, which both require some knowledge of different EU regulations (adopted or in the negotiation process) beside 
MDR, such as the European Health Data Space Regulation and the Cyber Resilience Act.   

Fig. 8 Overestimation index by category of stakeholders and topics 

4.1.3 Perceived barriers in the certification process under MDR 

As shown in Figure 9, the main factors that stakeholders see as obstacles to the certification process under MDR 
relate to the long timeline needed for the process of certification (29%) and the costs (26%), followed closely by the 
difficulty to prepare the technical documentation (21%) and the relations with notified bodies (20%, of which 11% 
related to the difficulty to interact and communicate with the notified body and 9% related to the challenge to find 
the right notified body for the type of device – perhaps correlated to the overall lack of knowledge of the European 
database of notified bodies NANDO [9], addressed in Q.5 of the survey). 
 

 
 

 

 

 

 

 

 

 

 

 

 

 
 

Fig. 9 Main obstacles of the certification process for a manufacturer as perceived by stakeholders 
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4 . 2  D I S C U S S I O N  

The findings analysed above point out how some topics addressed by the MDR can lead to uncertainty and only 
partial knowledge of stakeholders – especially the non-industrial ones – sometimes in contrast with a quite 
optimistic self-perception. This highlights the need of a training programme and support instruments to ensure a 
better compliance with the regulations. The results also suggest a correlation between the actual level of knowledge 
of stakeholders regarding the regulatory landscape and the level of maturity (TRL) of the technologies they usually 
work on, in ascending order academia (low TRLs), RTOs, healthcare providers and industry. 

The fact that healthcare providers ranked second only to the industry when it comes to the knowledge of the 
regulatory framework is reassuring, considering the different roles that they – and especially IRCCS, Scientific 
Institute for Research, Hospitalization and Healthcare – can play along the innovation pipeline, starting from the 
ideation stage of new devices to the role of test beds in clinical trials and final users of the solution once it is on the 
market. 

Regarding the topics, as presented in Figure 10, actors have still partial knowledge on cybersecurity (nearly half of 
them didn’t know which are the regulations of reference), clinical investigation (e.g. only half of respondents knew 
all the conditions to meet to start a clinical investigation of a device that is not CE-marked yet) and clinical evidence 
(more than half of them didn’t know who has the role of defining the level of sufficient clinical evidence to 
demonstrate conformity of a device).  

 

Fig. 10 Measured awareness averaged across category 

4 . 3  T A K E - H O M E  M E S S A G E S  F O R  T H E  U P C O M I N G  D E L I V E R A B L E S  

Future training activities organised within the Fit4MedRob consortium should address the topics highlighted above, 
where knowledge still needs to be consolidated. Furthermore, they should also include aspects where stakeholders 
initially declared a low level of awareness, or whose awareness was not coherent with their actual knowledge. Two 
practical examples relate to the sources of materials and guidance on compliance and specific aspects of MDR, like 
the guidelines published by the MDCG, the future provisions on the secondary use of health data and the specific 
conditions to be met in case of in-house devices.  

In conclusion, the output of this deliverable can become a rather solid basis for the design and implementation of 
both the web-based platform for Open Acceleration that will be delivered within Deliverable 4.9.1 and potential 
training and information activities, managed by Activity 4 in Mission 1 and open to all Fit4MedRob stakeholders 
(internal and external), with the aim to become a key support tool for the community of practice of Fit4MedRob and 
a long-lasting heritage of the project. 



 

 

P a g .  1 6  o f  3 1  
D4.2.1 Report on awareness and regulatory gap analysis with stakeholders #1 

Version: 1.1 

 
 

5  ANN EX:  S U R V E Y  T E X T   
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L I S T  O F  A B B R E V I A T I O N S   

AI 

EHDS 

GDPR 

IRCCS 

MDCG 

MDR 

RTO 

SME 

TRL 

Artificial Intelligence 

European Health Data Space 

General Data Protection Regulation 

Scientific Institute for Research, Hospitalization and Healthcare 

Medical Device Coordination Group 

Medical Device Regulation 

Research and Technology Organisation 

Small and Medium Enterprise 

Technology Readiness Level 
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