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Summary

[audience- specific summaries with infographics will be prepared]
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Introduction

Field specific ecosystem

3D printing is an interdisciplinary field that requires to bring people with different
backgrounds and terminologies together. The production process for implantable
prostheses, for instance, involves not only the patient and the surgeon but also the
radiologist, the hospital management and suppliers of 3D printing products and services.
The question of liability is particularly tricky considering the production process ranging from
making a CT scan and manual segmenting to printing the 3D model, post processing and
the surgical implantation. The application of 3D printing to biosciences and biomedicine has
the potential to transform diseases’ prevention, diagnosis and therapies, as well as post-
surgical rehabilitation. This new technology is already being used to create objects and
prosthesis: many biocompatible materials are 3D-printed for orthopaedic applications
(prosthetic hands, arms, jaws, legs, knees) and some devices have also been implanted in
patients. The technique can encompass dental applications (crowns, bridges, stone models
and a range of orthodontic appliances) and be used for the production of hearing aids and
general medical devices. Bioprinting could be employed in the future for the fabrication of
hearts, livers, kidneys and other types of human tissue and it is already a concrete approach
to manufacture cartilages, bones and skin. Tissues might also serve as models for research,
drug discovery or production, eventually substituting longsome chemical synthesis
processes. Now, thanks to 3D printing, biomedical devices such as prosthesis and implants
as well as consumables (injections, inhalators, mouthpieces, orthopaedic devices) can be
customm-made, tailored to the physiological needs and anatomical characteristics of a
single patient at minor time and cost. Innovation fosters bottom-up approaches in which
citizens and patients have an unprecedented key role. 3D printing is not merely pertained to
the medical device industry. It is a technology having the potential to increase the quality of
life of patients in many ways. For instance, by making tailor-made products and accessories
such as pens, spoons, forks and coffee holders, for instance, for individuals with physical
disabilities available almost instantly, even in remote locations.
3D-printed object is based on a pre-designed 3D digital model and can perfectly fit
patients’ anatomy, physiology, and therapeutic needs.
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Advancing 3D printing brings together stakeholders at the intersection of different domains.
Universities conduct extensive research in bioprinting in 3D with aims such as fabricating
artificial  tissue, organ constructs and other biomedical applications of additive
manufacturing. They also represent a significant link between research institutions and
clinics through university hospitals. In the private sector, CAD/CAM software developers and
data storage companies play a key role. The industrial sector, which includes, for instance,
3D printer manufacturers, 3D scanner producers, 3D printer designers and fablab/maker
spaces, utilizes and further develops technologies with the aim to make customized
prosthetics, implants, fabricated organs and tissues as well as personalized medical
products, drugs and equipment part of biomedical everyday life. Intermediaries build a link
between the industry and end-users, and get involved in the process of 3D printing
regarding the enforcement of intellectual property rights for the end-users. Bringing 3D
printed products and related services to market requires capital, which brings public funding
agencies, venture capitalists and start-up incubators into the picture. Guaranteeing patient
safety and product quality involves regulators, including ethics commissions, who review the
technological, ethical and legal basis for patients, product liability and data protection. While
they are fundamental for bringing innovations related to 3D printing in the biomedical field to
the market, the demand arises from patients, medical professionals and intermediaries. The
latter encompass health insurances, professional associations and trade associations that
mediate between demand and supply. Patients, as the end-users, are the key beneficiaries
from innovations in 3D printing. They are represented by disease-specific patient groups,
amputee associations and other civil society organisations.

3D printing in biomedicine has a great potential to broaden the involvement in production,
democratise production, but since it is becoming more and more pervasive, new questions
intertwined with RRI themes arise. This promising sector is already facing tremendous
challenges with regard to managing safety and security issues and to the testing of efficacy
levels. For example, what could be the role of citizens in improving the safety and security
processes? The SMART-map project aims at finding some possible answers to this question
and other issues of concern. By involving 3D printing machine producers, software and
services developers, advanced materials producers, end-users as well as civil society
representatives, it will develop a 3D Printing smart map to fully exploit the potential of this
promising technology.
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The present document, a SMART Map for the responsible advancement of the 3D printing in
the biomedical field, contributes to addressing this ambition. It is the joint product of an
inclusive process of co-design, involving representatives from relevant industries, research
institutions, healthcare, the public sector, civil society, and patients’ organisations.

The context of responsible research and innovation

The European Commission describes Responsible Research and Innovation (RRI) as an
approach which “implies that societal actors (researchers, citizens, policy makers, business,
third sector organisations, etc.) work together during the whole research and innovation
process in order to better align both the process and its outcomes with the values, needs
and expectations of society”.

Demonstrating how responsible innovation can be implemented in an industrial context
remains an open task, as is providing evidence that responsible innovation is an effective
approach to opening up the innovation process to social actors, ensuring the quality of
products and processes. The European Commission sees a need for an improved business
governance that deeply embeds creativity, scalability, responsiveness, circularity and
societal engagement. To achieve this goal, it supports actions that aim to increase public-
private partnership in the innovation process, to increase the social value and acceptability
of innovation, and facilitate the emergence of new business models that embed
sustainability and social responsibility throughout the entire business process.

It is in this context that the SMART-map project operates.

How the SMART Map has been drafted

Stakeholder mapping and the Industrial Dialogues

The SMART Map for 3D printing in the biomedical field is the outcome of two workshops that
brought together actors from industry, civil society and the public sector with the goal to co-

" https:/ /ec.europa.eu/programmes/horizon2020/en/h2020-section/responsible-

research-innovation
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design tools that will enable businesses to address questions of social and environmental
responsibility they face in their innovation processes. The workshops took place in the first
half of 2017, in Munich, Germany (February), and in Milan, Italy (May).

The project designed a custom format for these workshops, called “Industrial Dialogues’, that
builds on the two principles of inclusion and co-design. Inclusion is key to advancing
responsible innovation because different stakeholders represent diverse viewpoints,
experiences and concerns. The workshops recruited a broad range of stakeholders, provided
enabling conditions for stakeholders to deliberate among equals regardless of their
background, and encouraged mutual learning. Co-design leveraged inclusion and
supported an interactive workshop format that led in several steps from participant-defined
concerns to concrete tools for responsible innovation.

In  preparation of these Industrial Dialogues, the SMART-map team mapped the
organisations, which already actively partake in the innovation systems of 3D printing in the
biomedical field in Germany and Italy with a focus on the greater Munich and Milan area. In
addition, the team tried to include organisations that are not directly involved in the
innovation system today, but whose voices ought to be heard in order to ensure the inclusive
and responsible development of this health technology area. In a self-classification exercise
at the beginning of each workshop, several people described themselves as representing
more than a single institutional position. Moreover, the participants complimented the
diversity of viewpoints included.

Introduction of the workshop & identification of key topics

In the initial session of the workshop, the participants were provided with background
information about the project’s aim, the policy context of responsible innovation, and the
state of the art in 3D printing in the biomedical sector in order to create a common
foundation. Next, the participants were divided into groups for a first breakout session, with
the goal to brainstorm what needs, challenges and opportunities they perceived for
advancing 3D printing in biomedicine innovation in a responsible manner. The groups
brought their findings back into the plenary where they jointly identified similarities and
convergences between their findings, leading to a number of discrete themes. These themes
then served as the basis for the next set of group work.
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Fast prototyping

The participants were asked to develop ideas about how innovation in 3D printing in
biomedicine could be better aligned with the topics outlined in the commonly identified
themes. Still within the same breakout session, the groups proceeded to fast prototype’ tool
proposals that translated these ideas into concrete actions that could empower companies
to innovate responsibly. As the term fast prototyping suggests, the priority was to create
many tool proposals in a short amount of time. Each breakout group presented their tool
proposals during a subsequent plenary session, where the participants could vote for those
proposals they considered particularly relevant and for those they would like to develop in
more depth during the final breakout session.

Design and mock-up of tools

During the final design session, the activity had a deliberate ‘hands on’ character. As the
participants went about creating more detailed prototypes of their preferred tool proposals,
they were encouraged to build a physical model with tools and props like scissors, glue, play
dough and string. The design teams received comments from the other groups and had a
chance for a final round of improvements, before presenting their designs in a concluding
plenary.

Benefits

[ placeholder - max Ip]
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Recommendations

Key messages from the Industrial Dialogues and learning element

The Industrial Dialogue workshops triggered an important learning process about the way
RRI is perceived by different stakeholders, including the role that industry plays.

[ this intro should be revised briefly after the pilots]
The Dialogues resulted in the following key messages:

1. RRI should not be discussed as an abstract concept: the workshop participants tend
to propose tools to address the key challenges in the field rather than solutions to
enable industry to address those challenges in an “RRI way”. The tools proposed
however, include most of the RRI dimensions and show that RRI becomes naturally
embedded in initiatives proposed by mixed stakeholder groups. The living-RRI
perspective should be considered and propounded with more conviction when
drafting the roadmaps.

2. Roadmaps for industry should be part of a larger context: the workshops highlight
that any tools addressed to industry would need framework measures carried out by
other stakeholders in order to be implemented. This element should be highlighted in
a report that will accompany the roadmaps.

3. The industrial focus of the roadmaps should highlight the co-creation aspect and
that participation of different stakeholders is needed in order to reach the final goals.

[ this section is to be revised in terms of ‘learning” at the end of the evaluation and
piloting phase]

A SMART Map for the 3D printing in the biomedical field

Needs, challenges and opportunities

As mentioned previously, obstacles to the implementation of RRI cannot be identified in
isolation from the specific challenges characterising a given field of innovation. Conversely,
the needs, challenges and opportunities identified in the context of 3D printing in the
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biomedical field require an RRI framework in order to be dealt with in an open and inclusive
way.

According to the experiences collected during the Industrial Dialogues, the responsible
advancement of 3D printing in the biomedical field depends on the capacity to build an
ecosystem around the following domains:

A) Knowledge sharing, dialogue and education

The proficient language between doctor and patient, and scientists and the public must be
simplified. Understanding the views of diversified society actors and their roles in the
innovation system and creating a common language is essential, as each of them has a
different understanding of 3D printing technology. Fablabs can be a convenient place to
develop a common language between the actors. Patients should be informed and
educated about the whole procedure and risks of 3D printing technology.

B) Community and building bridges

The society should be transformed to a big laboratory, which fits in the welfare system and
involves all stakeholders. The interaction and cooperation between patients, doctors and the
industry should be enhanced. Patients’ associations and vulnerable groups (such as elderly)
should be part of the community. Patients should actively participate in the planning process
of the 3D printing of an implant or prosthesis, and be able to influence the design of the
product. Collecting patients’ input will help the industry to develop a product in line with the
patients’ needs.

C) Regulations for safety and sustainability

There should be a stronger focus on patient safety regarding, for instance, the avoidance of
accidents related to electronic components in implants. Patient data is specific and
therefore patient privacy is a key need in 3D printing applications. A prerequisite for privacy
is security. The legal regulations should keep pace with innovations and certification should
ideally be there before products are marketed. Regulation and certification of a new form of
intellectual property, as well as technological standardization rules should be settled down.
The ecological problems should be considered, as there is a great waste when using 3D
printing in comparison to usual treatments. There is also a need for a new type of logistics,
which involves 3D printing and RRI, and clarifies the connection of the different parts of the
3D printing value chain.

Page 11 of 27

. Funded by the European Official link Project coordinator
< x Commission under the Horizon cordis.europa.eu/project/ prof. Francesco Lescai - Aarhus University

o 2020 Framework Programme rcn[203167_en info@projectsmartmap.eu



SMART- map www.projectsmartmap.eu

RoadMAPs to Societal Mobilisation for the Aduancement of Responsible Industrial Technologies o o ®

D) Business models (open innovation)

The formation of a monopolistic approach of the big companies should be prevented so
that small players have a chance to exist in the market. There is a potential for the
implementation of new business models in the biomedical industry, which leads to the need
for new partnerships and new professional profiles (e.g. designers as intermediaries
between different kinds of expertise and experience). New jobs may allow the creation of
new kinds of professionals, who are more responsible and are aware of the communication
needs between industry, research, and civil society. Such a professional can, for instance, be
a scientific communicator who can apply the RRI ambitions with more focus on civil society.

E) Quality as a social value

The awareness of new technologies should be enhanced and included in the innovation
process to improve the production quality. 3D printing allows implementing highly improved
or entirely new medical treatments. Nevertheless, the eco-balance of 3D processes and
products/applications should be improved. Developing cost-competitive 3D printed
products that meet the needs of the market is important. Additive manufacturing offers
personalized treatment opportunities, which are sometimes not cost-competitive. Scaling up
personalization is a big cost challenge because it raises issues such as access and social
justice. Regarding personalized products, it should be considered that there are some
materials, used for 3D-printed implants or prosthetics, which should be excluded for certain
patient groups (e.g., some materials contain pork gelatine).

F) Ecosystem for business and community

RRI gives the opportunity to all stakeholders to talk about their needs and thereby influence
the solutions that mark the end of the value chain. RRI has to be communicated in a way
that all parties feel involved in the facilitation of the ecosystem. All stakeholders who are
sharing the benefits of innovation within the ecosystem have their own role.

Societal Mobilisation and Advancement of Responsible industrial Technologies

One of the objectives of SMART-map is to design a flexible RRI approach to be implemented
in industrial innovation processes. Insights from the inclusion of a wide range of societal
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actors and the co-design approach used to craft this SMART Map suggest a number of
framework conditions, necessary for the advancement of responsible industrial technologies.

l) The need to approach RRI as an ecosystem

While this project focuses on industry, any RRI approach requires the involvement of a large
number of different players. The interaction of these players, and the instruments which
enable it at all levels of the innovation process, become a central element for the
implementation of RRI. The adoption of principles of RRI governance, such as those
described by the Res-AGorA Responsibility Navigator? should be considered fundamental.

Co-design, inclusion and participation are essential to mobilise the necessary resources and
players for RRI to become a reality and penetrate industry at large, starting from institutions
and local communities.

2) The need to establish framework conditions

The need for standards and certifications has been highlighted multiple times during the
Industrial Dialogue workshops. Standards and certification processes induce organisational
and cultural transformation, firstly because the legitimacy they grant incentivises
compliance, and secondly because they trigger review and assessment procedures, which
involve multiple stakeholders. Several proposals for certifiable standards already exist and
lessons from the workshops highlight the need to move in this direction.

Additionally, there is a clear need to provide incentives and rewards for the adoption of RRI
practices: conditions to access to public funding, awards and evaluations, and specific
funding for transformative processes. An important aspect to create capacities is also to
include RRI practices as an element of the evaluation for career progressions.

3) The need to invest in communities

The proposals emerged during the workshops clearly suggest the need for virtual and
physical meeting places, to foster cross-stakeholder collaboration and build communities
who practice RRI. Local institutions play a pivotal role to invest in such meeting places.

? http:/ [ responsibility-navigator.eu
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The following pages describe the proposals co-designed by the participants in the Industrial
Dialogue workshops. They offer examples of how these principles may be translated into
practical approaches for companies and societal actors.

Toolboxes for the Advancement of Responsible industrial
Technologies in 3D printing in biomedicine

The Industrial Dialogue workshops produced a number of proposals, which, to varying extent,
put RRI principles into practice. The insight that responsible innovation depends on an
ecosystem of diverse and interacting players has the consequence that tools for responsible
innovation in industry are not confined to a discrete action taken within a specific company.
Rather, it is in multi-stakeholder constellations that a company can cooperate for instance
with a hospital and a regulator to address a genuine societal concern. Because of this multi-
stakeholder nature of RRI, participants proposed complex toolboxes, rather than individual
tools. The following describes the proposals emerged in Munich and Milan.

The service platform in 3D med toolbox

The toolbox in brief

This tool has been co-designed by a group of participants in the Milan event and aims at
developing a web market place where patients share 3D printing product requests that can
be screened and selected by physicians, who act as checkpoint actors, and produced by
companies. At the same time the platformm addresses the issue of RRI compliance and only
companies that successfully conduct an RRI self-assessment can gain access to this
platform. This toolbox aims at connecting patients’ needs to industrial production, fostering
the development of personalized devices, according to a physician-mediated process.
Successful patients’ case stories are also collected on the platform as valuable and inspiring
information for further developments of such o multi-stakeholder exchange and
collaboration.

How does it work?

The tool proposes a service infrastructure that is accessible to patients/patients’
organizations, industry/industries’ organizations, research centers, universities and
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physicians. At the first stage, stakeholders have to fill out a self-registration form (profiling)
and to publish either their demand (patients need) or offer (companies product or service).
In order to have access to the platform, companies are required to provide a certification
that includes an RRI self-check assessment. This means that companies not RRI-compliant
cannot access the infrastructure. Further access can be permitted if, after a negative
response from the RRI self-assessment, the company starts procedures and initiatives to
embark on RRI principles and practice.

Patients or patients’ associations classify their needs in: part of body related needs,
environmental needs and new solutions. Companies intercept these needs proposing new
products and services, which are submitted to a technical review and to a scientific/medical
evaluation. Research players as well as other stakeholders (i.e. Fablabs) also participate to
the assessment process. If the product is approved, it is delivered to the patients and then
described in the platform as a case story in order to inspire further experiences. If the
product is not approved by the evaluation group, it can be modified, improved and then re-
submitted for a second round of evaluation.

All the products developed thanks to the platform are continuously assessed in an ongoing
process. A post sale service is provided by the companies.

Key requirements and open issues

The service-platform in 3D med cannot work if there is not a broad participation of patients,
companies and physicians. Such a service infrastructure requires an initial investment to
set-up the platform and to recruit and engage participants. It's not clear who should be the
owner and the manager (public institutions?) and what degree of independency between
the owner and the participants can be guaranteed.

Once the patient's needs are released on the platform, the selection process of the
companies that should answer to these needs is not clear. It was proposed that the patients’
association can mediate the process and the ‘matching” method of needs and
products/services. During the discussion on this issue, participants observed that if the
competition is based on the means of production, big industries will always prevail over the
small companies. In order to facilitate an active role by small and medium enterprises, the
focus should shift from the machines to the production process.

Participants also discussed about the benefits of this tool. From the companies’ perspectives,
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the tool can be promising because it can increase their portfolio; it can help them in
developing better customized products and it can improve their business. The service
platform and the interaction between patients and researchers can lead to the development
of new markets. Successful case stories could also inspire ideas to set-up new companies
that could easily have access to an already existing broad community.

Some open questions relate to intellectual property issues: the more the products and the
process are open, the better it is, according to the participants, even if they also highlighted
that intellectual property rights should be somehow acknowledged.

RRI 3D med open course toolbox

The toolbox in brief

This tool has been developed during the Milan ID event. It consists of an open training for
citizens and professionals on RRI in 3D printing. In particular it is structured as a multi-
module, open and blended course to train citizens/ activists/ patients as well as professionals
in 3D printing and related RRI issues. The course is intended to be delivered on-line and off-
line both at companies’ premises and at makerspaces. The name of the toolbox, according
to participants’ agreement who have developed the ideq, is “3ducare’, summarizing the
aspects of 3D printing education as well as the idea of care. The toolbox was divided in two
pathways: (1) a professional course that aims at equipping professionals with 3D printing
RRI-related skills and competencies, and (2) the development of an awareness programme
addressed to citizens on promises and potentials of 3D printing in biomedicine, exploring
also the societal impacts.

How does it work?

Professional course: radiologists and imaging professionals, surgeons, and technicians (in
particular those who can be impacted by 3D fabrication and manufacturing) need to be
trained in technical specificities and competencies of additive manufacturing for biomedical
products such as implants or prostheses. This kind of skills is at the cross-road of several
sectors, and consequently specific and comprehensive training is not provided yet by
companies or institutions. Moreover, since the application of 3D printing in biomedicine
entails several issues in terms of liability and regulatory procedures, that are quite new or
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forthcoming, or open questions on patients’ data preservation and ethical concerns, a
specific training in these aspects should also be provided to equip professionals in the field
with a full and effective range of competencies.
Citizens course: Different actions can be addressed to and organized together with schools
and patients’ organizations to promote discussions and tinkering activities on 3D printing
technologies thanks to hands-on activities carried out in Fablabs, where people can try out
how to use 3D printers to produce medical devices and increase their knowledge on the
topic. Storytelling activities can be also carried out in neutral spaces such as libraries or
museums. Patients and citizens can take advantage of knowing more about such a
technology since if they are aware of the impact and the benefits of 3D printing in medicine,
they might choose hospitals and care institutions that offer this kind of approach. Awareness
campaigns and open courses can be a benefit also for companies because knowledge and
interest can create a new demand, thus a new market.
Touching points between the two pathways — professional and public training — have been
also foreseen.

Key requirements and open issues

The professional part of the tool should be funded by public institutions (at central or local
level) as well as by the industrial sector because thanks to such training, companies could
their chances to hire highly skilled professionals. Since these activities are grounded within
local settings, the contribution of local public institutions — i.e. municipality - is crucial.

Companies, which act as promoters and drivers of the tool, may offer training in hospitals
and universities. A similar approach, called Fab Academy?, by which this toolbox has been
inspired, is pursued by the wide community of Fab Labs coordinated by the Fab Foundation.
The missing part of Fab Academy is the RRI skills and experiences to be embedded in the
course.

RRI register of 3D med cases toolbox

3 http:/ [fabacademy.org/
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The toolbox in brief

This toolbox has been co-designed by a group of participants in the Milan event. This
toolbox is intended as a repository of activities, projects, processes, actors dealing with RRI
(and certified in acting like that) in 3D printing in biomedicine, and the final scope is to
design and develop a product in this realm which is affordable and certified. The register is
based on RRI principles and on affordability/efficiency basis. It is composed of several
concentric layers.

The register works in the context of a niche market where innovation and public funds
dominate, in contrast to the mass market that is triggered by private capitals. The
advantages of being part of the register come with the positive reputation of belonging to
this niche group (i.e. access public funds, trust seed in crowd-funding campaigns). The
register is a method to screen technical, economic and social quality of products and
processes in 3D med.

How does it work?

Different players can access the register (i.e. companies, public, clinicians, etc). A company
might have a particularly innovative printing material, another one a specific printer, and a
clinical team can be puzzling over a particular problem. Each of these assets compose a
layer in an onion-like structure. To access the register, actors earn an RRI score, based on
the pillars of RRI — gender, public engagement, science education, open science, ethics. Low
RRI score stakeholders can improve their ranking and move towards the center of the
register.

The register helps players to share their information, activities and products, it is public and it
is built on a community of trust. The system helps the participants to locate each other and
find synergies between their needs and products.

The register of 3D med cases answers to questions like: What materials are usable? Which
printers can work with what materials? Which printer/material can be used for a specific
application? Which application is ethical?

Key requirements and open issues

The register, as delivered by the group, needs to be managed by public European authorities
or other public actors. The RRI barriers to the entrance can be assessed as a sort of key
performance indicators (KPI). Even if not fully explained, the register is not only for
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companies since patients can be represented in the review board that advise on the

correctness of the register maintenance.

Some key points need to be further discussed:

e Who is granted access to the system? One opinion is that actors dont enter without a
level of responsibility. Another is that it is not a certification instrument, but an instrument
of information sharing;

e The idea of the register is to start ‘seeding’ RRI with a niche market that will mature as the
market becomes a mass market. Participants discussed if 3D med would become a
mass market.

e The register can be modeled on existing approaches to rare diseases. Small numbers of
cases potentially change the notion of evidence-based medicine.

3D med Certification

The toolbox in brief

This certification toolbox, addressed to the 3D med field, has been one of the outcomes of
Munich event. The participants highlighted the importance of developing a tool for
certification of quality to assess the production process of 3D med products according to
specific standards. In fact, 3D med fabrication and implementation of the final product,
developed thanks to 3D printing technique, imply several stages in which companies and
hospitals interact with each other to finalise and deliver to the patients the 3D printed object
as a medical aid device. The whole process can be awarded a seal of quality only if it meets
the standards, so a “perfect” 3D med object can be classified as such if it is in line with these
specificities. The toolbox can find a concrete application in hospitals and clinical settings
and relies on a sort of patients’ engagement.

How does it work?

The idea of this toolbox revolves around the fact that hospitals act as intermediaries
between manufacturers and patients. The toolbox aims at evaluating the whole process of
production and implementation (implant or usage) of a 3D med object. The ethical
committee of the hospital is involved in validating the process. Patients, who receive or use
the 3D med device, are involved in the certification process. The certification is valid at the
European level.
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Key requirements and open issues

To turn this tool into a practical instrument, a certification body is required. Participants
clearly identified this toolbox as ISO standard-like even if managed and supervised by a
neutral body.
There are other check-list tools for industry devoted to medical products and devices, so the
risk is that this kind of toolbox could be envisaged by the industrial sector as nothing new or
without additionall benefits.
Moreover, from an RRI point of view, there is no clear understanding in how RRI principles are
embedded and pursued in such a process and it seems that responsibility is interpreted as
liability and safety only.

3D med Legal Check

The toolbox in brief

The production chain of additive manufacturing in biomedicine entails different risks at any
step of the process. The risks and the related needs to overcome the issues can be
summarized as following: 1) securing the rights to use patients’ data, such as in a CT scan;
2) manual works of segmenting; 3) manufacturing of the 3D model; 4) post-processing; 5)
therapy (i.e. implantation, delivery, usage). How to assess liability in each of these stages
and how many actors can be involved in (and affected by) such a process? This toolbox
provides legal guidance along the whole product cycle. The toolbox has been developed by
a group of participants during the Munich Industrial Dialogue event.

How does it work?

An initial multi-stakeholder conference, in which quality management professionals, health
insurance representatives, surgeons, radiologists, pharmacists come together, is needed to
negotiate and establish common Standard Operating Procedures (SOPs) for 3D med. These
procedures are not legally binding, but act as guidelines for the field. Then, a training for
actors in the sector has to be designed according to the agreed SOPs.

Key requirements and open issues

The missing part is the voice of patients in such a toolbox. According to the group, patients
play a role in starting the process accepting to use a 3D med device for their medical

Page 20 of 27

. Funded by the European Official link Project coordinator
< x Commission under the Horizon cordis.europa.eu/project/ prof. Francesco Lescai - Aarhus University

o 2020 Framework Programme rcn[203167_en info@projectsmartmap.eu



SMART- map www.projectsmartmap.eu

RoadMAPs to Societal Mobilisation for the Aduancement of Responsible Industrial Technologies o O ®

treatment, but cannot actually be envisaged as active players. Responsibility is understood
to reach beyond legal liability. Hence, the need for such toolbox emerged as a key request
for this interdisciplinary field in which clear regulations and rules are still missing.
Nevertheless, it seems rather unrealistic that this kind of tool can be promoted by a single
company instead of an industrial association or an independent body, as the group itself
had highlighted.

RRI 3D med information platform

The toolbox in brief

This toolbox has been the result of the co-design exercise performed by a group of
participants in the Munich event. In essence it is a web platform with several features. There
is a space to find information on RRI principles and how they can be incorporated in 3D med,
and a room for training materials at different levels. Moreover, a 3D med materials-
repository and a social media space in which the 3D med community can interact are part
of the toolbox as well. The scope of the tool is to favour and spread knowledge and
awareness on 3D med and RRI as well as putting into contact different actors that are
interested in such a topic.

How does it work?

Different players can access the platform (ie. companies, public, clinicians, etc).
Companies can have access only if they are RRI compliant. The “whitelist” of RRI virtuous 3D
med firms are listed in the platform so that patients can check who is in or out. An RRI
advisory board is foreseen and composed of experts in RRI as well as representatives from
all the categories of stakeholders in the field. The board has the duty of supervising the
correctness of the platform usage (ie. it is not possible to advertise products; it is not
permitted to access the platform if not RRI compliant, etc.).

Material and information within the platform are shared under creative commons licensing.
Scientific publications in the field are also available according to open access rules.

It has been underlined that a gender balance in the participants of the platform has to be

pursued.
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Key requirements and open issues

The platform has to be managed by public European bodies or other public actors.
Companies accessing the platform can gain visibility and accountability. The limitation of
the platform is that RRI-credibility of the participating companies is not based on their
presence on the platform as such, but on the successful RRI certification as a prerequisite to
join the platform. The toolbox functions as a collector of RRI 3D med information rather than
a trigger for innovating responsibly.

Tools proposed for piloting in companies
Selection criteria

During the second year of SMART-map, the project will pilot some of the proposals that
emerged during the Industrial Dialogues in three companies, one per field (Precision
Medicine, Synthetic Biology, 3D Printing in Biomedicine). The toolboxes co-designed by the
participants and described above are often characterised by a higher level of complexity
than the one that can be achieved during the relatively short timeframe of the pilots.
Therefore, the project team analysed both the six toolboxes and the ideas that were put
forward during the fast prototyping sessions in order to compile a list of pilotable proposals.
The aim was to identify a list of tools that could be piloted within a company. Tools in this list
had to pass three criteria, lest they were excluded. These criteria are:

1. Does the tool address a technical question (e.g. the development of a standard for
data interoperobility) ? If yes, exclude.
Does the tool contain activities performed within a company? If yes, include.

3. Can the tool be piloted within the budget and timeframe of the project? If yes,
include.

Portfolio of tools

Description Details Similar experiences

RRI certification This tool is a means for There are existing
companies to enter into a examples of RRI or at
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‘white list” of responsible
enterprises and to increase
their legitimacy and
trustworthiness. If it can
influence the access to
funds and awards, it could
induce organizational and
cultural transformation
towards RRI compliance.
However, a badly
implemented standard
might lead to a tick-box
exercise, without spurring
organisational change.
While the function of a
certification organ is hard
to pilot, a standard’s criteria
can be implemented in a
company for testing
purposes.

least of responsible
innovation certification, i.e.
the UGO certification® .
Further standards linked
to ethical and societal
implications of technology
are currently under
discussion in some
specific field as Al and
autonomous systems (i.e.
[EEE Ethical Aligned Design
Global Initiative®).

RRI self-assessment: a check-list

to assess RRI principles
compliance for companies

A series of evaluation steps
during a research and
innovation process can
help the companies to keep
on track with their wider
societal goals. Its potential
to foster changes depends
on the commitment of the

RRI Tools project self-
reflection tool®. KARIM
project’s “Introduction to
Responsible Innovation
Criteria” is a practical
guide for

implementing RRI
addressed to

4 http:/ /www.ugocertification.org/index.ntm?lang=ENG

5 https:/ [ standards.ieee.org/develop/indconn/ec/our-ai-vision.html

6 https:/ /www.rri-tools.eu/ self-reflection-tool
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company to RRI - the tool
per se is not a trigger for
change.

entrepreneurs and
innovation-support
organisations’.

RRI score: a value oriented
assessment tool

The aim is to highlight the
value of transformation in
terms of RRI by providing a

concrete ranking system for

companies, based on RRI-
Key Performance Indicator

(kp1).

MORRI Project has
collected a core set of 36
RRI indicators®.
TRANSITION project has
developed a Social
Innovation Journey tool,
which comprises a
Responsible Innovation
Grid®. Moreover, some
Corporate Social
Responsibility standards
overlap RRI features™.

RRI training: a course on RRI
principles and practices for the
industrial sector for professionals

as intermediaries between

patients, industries and other

stakeholders

Such training is easy to be
implemented but its
transformative potential
depends on whether RRI is
embraced by leadership
and reflected in staff

performcmce assessments.

Some difficulties in
implementation could

CSR departments in big
companies. RRI Tools
project has developed
some resources for RRI
training, even if not
focused on industry".

7 https:/ /www.rri-tools.eu/ - /[karim _tools

8 http: / /www.technopolis-group.com/ ?report=metrics-indicators-responsible-research-innovation-progress-

report-d3-2

° http:/ /transitionproject.eu/the-social-innovation-journey-toolbox-is-now-available-online/

10 https: / /www.rri-tools.eu/ how-to-stk-bi-corporate-responsibility-tools

" https: / /www.rri-tools.eu/ training/ about
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occur in small companies
where the number of
employees is low.

Multi-stakeholder RRI 3D-med

information workshop: a

participatory event to inform and
exchange ideas and knowledge

on the impacts and needs of
3DMed

A tool to build-up local as
well as international
community around the
topic in order to favor
exchange of information
and best practices, also in
terms of rules and
regulation needed and
pbottom-up driven. It doesn't
have a transformative
potential within the
company.

There are several
examples of
methodologies and
experiences to organize
and run multi-stakeholder
dialogue events, even if
not focusing on 3D med.
For instance, the Co-
Construction method
developed in the realm of
Res-Agora project?.
Several examples of
engagement methods,
even if more addressed
to the general public, are
listed in the Action
Catalogue delivered by
Engage2020 project®.

The experience of the Pilots

[placeholder section, to be completed after the piloting phase]

2 hitp: / [responsibility-navigator.eu/ co-construction-method/

18 http:/ [ actioncatalogue.eu/search
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Final considerations and future directions
Field specific elements and commonalities

[ this section should be written after all SMART Map drafts have been released ]

Future Directions

[ this final section should be written after the pilots and the discussion with the societal
watchdog]
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