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Neuroscience research has been expanding, providing new insights into brain
and nervous system function and potentially transformative technological
applications. In recent years, there has been a flurry of prominent
international scientific academies and intergovernmental organizations calling
for engagement with different publics on social, ethical, and regulatory
issues related to neuroscience and neurotechnology advances. Neuroscientific
activities and outputs are value-laden; they reflect the cultural, ethical, and
political values that are prioritized in different societies at a given time and
impact a variety of publics beyond the laboratory. The focus on engagementin
neuroscience recognizes the breadth and significance of current neuroscience
research whilst acknowledging the need for a neuroethical approach that
explores the epistemic and moral values influencing the neuroscientific
agenda. The field of neuroethics is characterized by its focus on the social,
legal, and philosophical implications of neuroscience including its impact on
cultural assumptions about the cognitive experience, identity, consciousness,
and decision-making. Here, we outline a proposal for neuroethics engagement
that reflects an enhanced and evolving understanding of public engagement
with neuroethical issues to create opportunities to share ideation, decision-
making, and collaboration in neuroscience endeavors for the benefit of society.
We demonstrate the synergies between public engagement and neuroethics
scholarship and activities that can guide neuroethics engagement.

KEYWORDS

social sciences, neuroscience public engagement, science diplomacy, culture, brain
initiatives, ethics, science and society

Introduction

Research and discovery in neuroscience include in their scope the fundamental
understanding of neuroanatomy and cognitive function as well as innovations in
medicine and technology. Neuroscience research has been providing new insights
into brain and nervous system function and potentially transformative technological
applications. However, neuroscientific activities and outputs are value-laden, reflecting
the cultural, ethical, and political values that are prioritized in different societies at a
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given time. Furthermore, they impact a variety of publics beyond
the laboratory and, in the process, raise numerous ethical, social,
and regulatory issues.

Neuroethics is a multi- and interdisciplinary field that has
evolved as a response to the need for timely attention to the
social, legal, and philosophical implications of neuroscience
that can uniquely impact cultural assumptions about the
cognitive experience, identity, consciousness, and decision-
making. Multiple understandings of the nature, content,
methodologies, and goals of neuroethics coexist (Racine and
Aspler, 2017). There is consensus, however, in that the field
requires normative (application of ethical theory and reasoning
to practical issues raised by neuroscience and emerging
neurotechnologies), empirical (use of empirical data to inform
the understanding and management of issues), and conceptual
(which minimally requires careful analysis and clarification of
key notions) approaches to address the different issues (Roskies,
2002; Illes, 2007; Evers et al., 2017; Kellmeyer et al., 2019). By
virtue of the breadth in content and methodology, neuroethics
attempts to systematically examine whether and how the values
driving neuroscience research are aligned with societal values
and how potential conflicts might be understood, approached,
and addressed.

Strong public engagement inclusive of a plurality of views
and voices can add another key approach to advance research
on and inform applications of neuroethics. It is true that
there have been several previous public engagement efforts
intended to promote neuroethics and neuroscience literacy by
disseminating information through empirical research projects
as well as expert-led media and public events (Illes et al., 2011;
Sullivan and Illes, 2017; Das and Porcello, 2019). Within the
field of bioethics, empirical approaches have used a number
of methodologies with the aim to integrate the stakeholders’
values, attitudes, and experiences with ethical and normative
analysis (Davies et al., 2015; Ives et al., 2018). Empirical bioethics
methodologies share core elements with public engagement
such as orientations toward public empowerment and dialogue
with stakeholders. Here we do not attempt to question the
role that existing engagement practices in neuroethics may
play. Our goal is instead to present an enhanced and evolving
understanding of engagement and neuroethics to set the
stage for the creation of new opportunities to share ideation,
decision-making, and collaboration in neuroscience endeavors
for the benefit of society.

We see this type of neuroethics engagement as a generative
activity that combines (1) the systematic approaches of
neuroethics for surfacing the unspoken assumptions and
valuations by scientists and diverse publics about emerging
neuroscience, with (2) best practices of public engagement
in science to advance mutual learning and multi-directional
communication across stakeholders and disciplines.

Neuroethics engagement promises to spark a new,
international network that effectively convenes a necessarily
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stakeholder of
neuroethicists, public engagement specialists, and publics.

diverse community neuroscientists,

Strategically and conscientiously implemented, sustained
neuroethics engagement can help to break down silos of
thought and practice across disciplined and professions
connected to neuroscience by forging a greater community and
cultural representation.

We begin by reviewing the impetus for this expanded
understanding of public engagement and introducing key
learnings from public engagement scholarship. Next we describe
the attributes needed to practice the proposed type of
neuroethics engagement and, finally, forecast areas that in
the near-term would benefit from this approach. In this first
instance, we direct our communication toward neuroscientists,
neuroethicists, and public engagement specialists as the likely
candidates to lead neuroethics engagement activities—with
diverse and broad publics from patients and policymakers to
science enthusiasts and experts (Das and Porcello, 2019).

The continuum of public
engagement

Calls
numerous neuroscience consensus reports and neuroethics

for public engagement have been made in
recommendations (OECD, 2019; Anonymous, 2019; National
Academies of Sciences, Medicine, 2021). A recent report from
the National Academies of Science, Engineering, and Medicine
(NASEM), for example, calls specifically for exploration of
areas of public concern and facilitation of multidirectional
dialogue among publics, experts, and policy makers concerning
the growing field of human neural organoids, transplants, and
chimeras (National Academies of Sciences, Medicine, 2021).
In turn, the European Commission has adopted an approach
to science and innovation where the creation of intentional
spaces for social and ethical reflection about the issues raised
by science and innovation, as well as engagement with all the
relevant stakeholders, is expected to play a prominent role in
scientific research agendas. The Canadian Institutes of Health
has developed a strategy for patient-oriented research based
upon the idea that engagement of caregivers and families is
key for setting priorities that will ultimately shape the research
process and lead to better patient outcomes. Recommendations
for inclusion of public engagement tend to reflect the often
implicit expectations of contemporary governance approaches:
to respect the rights of citizens to both be informed and
participate in decision making processes on one hand, and the
desire to improve science and its outcomes by aligning it with
the needs, priorities, and values of the different societies on
the other (Adjekum et al., 2017). For neuroscience research,
how thorny ethical considerations are addressed can potentially
make or break public trust and ultimately affect progress
and funding.
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FIGURE 1

Public opportunities for science engagement. Represented are a
range of activities through which public audiences may
participate in science, from largely information-gathering such
as personal exploration on websites (represented on the left in
gray) to mutually-informing dialogue that can even lead to
collaboration (moving toward the right in dark blue). These
activities are shaped by multiple dimensions of interactions
between experts and public audiences—the goal of the
interaction; the specific topic or focus; the attitudes, behaviors,
and expectations of publics. These factors combine to create a
spectrum of activities that frame the role of public audiences
interacting with science as well as its societal impacts.

Many current public engagement efforts in neuroscience
can be characterized by top-down, one-way dissemination
from experts. One-way transmission of information from
scientific experts to publics can serve an important role
in communicating critical information or offering inspiring
narratives about science. These efforts largely manifest as
scientific demonstrations or activities that build excitement
about science and its benefits or inform about an issue (Das
et al., 2018). Best practice in public engagement in science has
evolved beyond the deficit model to focus on more participatory
methods associated with multi-directional dialogue and co-
construction which in turn can help to build support, trust,
and understanding (McCallie et al., 2009). Figure 1 depicts the
evolution beyond information provision on the left to these
more participatory forms of engagement on the right (Irwin
and Wynne, 1996; Sturgis and Allum, 2004; McCallie et al.,
2009; American Association for the Advancement of Science,
2016).

Neuroethics engagement, as we conceive it, is grounded on
an understanding of public engagement as a robust dialogue
characterized by mutual learning “allow[ing] people with varied
backgrounds and scientific expertise to articulate and contribute
their perspectives, ideas, knowledge, and values in response to
scientific questions or science-related controversies” (McCallie
et al., 2009). The activities represented in the darker blue
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areas of Figurel also reflect a trend of advocating for the
democratization of science with shared decision-making—
parallel to Arnstein’s Ladder of Citizen Participation, which
conceptualizes how structural processes enabling citizen control
are necessary to elevate citizen agency in political decision
making (Arnstein, 1969).

Merely making changes in format or increasing the
diversity of audiences reached (i.e., multiple publics) are
not by themselves sufficient for the deeper, richer dialogue
necessary for grappling with fundamental issues of neuroethics
and their impact on society. Embedding ethical questions
(Medvecky and Leach, 2017) of risks, benefits, implications for
autonomy, and access into public engagement and research can
support potentially more impactful outcomes including the co-
creation of more robust engineering solutions and community
trust building, and lead to incorporation of public views in
societal deliberations related to policy and emerging advances
in neuroscience.

Some current work in ethics already reflects these
best practices, such as collecting empirical data about
relevant stakeholders, multiple-perspective taking, consensus
workshops, and combining foresight and anticipatory ethics
with conceptual analysis. Since its inception in 2013, the
Human Brain Project through its partnership with the Danish
Board of Technology Foundation (DBT), has developed a
dialogical approach to public engagement (Anonymous, n.db.),
systematically undertaking engagement activities with diverse
publics. Complementarily, public engagement activities such
as those described below can enhance the reach of neuroethics
inquiry. These innovations in public engagement applied at
scale have the potential to empower a larger and more diverse
population of public stakeholders in neuroscience research and
neurotechnology development.

Two of the authors of this paper (JD, DP) conducted
an informal landscape study to examine public engagement
projects with neuroethics-related topics (Das and Porcello,
2019). The projects surveyed involved different audiences,
venues, and formats, but could be characterized as falling
in one of five categories: (1) Structured assessment of
public opinions and attitudes; (2) Interactive exhibits, public
programs, and other informal STEM learning experiences;
(3) Inspirational media through partnerships with artists; (4)
Expert discussions for public audiences; and (5) Partnerships
for clinical applications. Aligned with established strategies for
successful public engagement (Bell et al., 2018), many of these
projects generally increased relevance for ongoing research and
innovation, attempted to reach a broad representation sample of
public audiences, and incorporated evaluation (Bell et al., 2018).
Together, the initiatives sampled suggested how intentional
design of dialogue inspired by neuroethics can yield meaningful
impact at different levels ranging from individual to societal, as
illustrated by the examples in Box 1.
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BOX 1 Examples of outcomes of public engagement activities with neuroethics-related topics.

Example 1: Stigma and Mental Health

The vocabulary and historical context of science can be at odds with public perceptions and values, with consequential outcomes. For example, in Japan, prior to
2002, schizophrenia had been named with a term reflecting an outdated understanding of the disease that was associated with inhumane treatments, discriminatory
legislation, and severe stigma. Envisioning how a change in terminology could lead to changes in cultural inclusion, the Japanese Society of Psychology and
Neurology and an advocacy group, the National Federation of Families with Mentally Ill in Japan, developed an intentional strategy to engage stakeholders,
scientists, and public audiences that resulted in a formal name change. The new term, better aligned with new scientific understanding and shedding earlier
pejorative connotations, has led to improvements in professional and public perceptions and new approaches to diagnosis and care (Aoki et al., 2016). However, a
study regarding the long term effect of the name change has shown that there is still a need for ongoing public engagement to reduce stigma (Koike et al., 2018), and
continued communication with multiple stakeholders will be necessary (Sanderson, 2021).

Example 2: Picturing Parkinson’s

Many factors including fear, prejudice, and dehumanization—among both scientists and public audiences—hinder the process of understanding how a
neurological disease such as Parkinson’s disease impacts patients’ lives (Antoniades et al., 2022). Added to this, patients with Parkinson’s disease often struggle
with communicating their own experience, due to both physical, social, and psychological barriers. In the face of these challenges, patients’ perspectives are still
fundamental to advancing ethical discussions about new neurotechnology treatments including Deep Brain Stimulation. Picturing Parkinson’s is a program at the
University of Oxford (UK) where artists work directly with patients to create an externalization of what they are feeling. Program leaders work with participating
artists to support openness and humility while creating a supportive space for patients to tell their stories. From these honest conversations, one artist created a
delicate model of a person paired with a fist inside to echo feelings of restriction brought on by Parkinson’s, while another chose to depict Deep Brain Stimulation as
a dove within a brain. The sometimes-evocative creative works spark opportunities for reflection and dialogue between clinicians, scientists, students, patients and

10.3389/fcomm.2022.909964

their families, during a public forum presenting patient stories.

Developing a practice of neuroethics
engagement

Neuroethics scholarship can be anticipatory or reactive,
but it ultimately sheds light on how neuroscience knowledge
or tools are perceived by the members of society who can
further integrate or implement the relevant findings into their
personal or professional lives. Neuroethics engagement is driven
by the recognition that different stakeholders must participate
in the identification and exploration of the ethical and societal
issues raised by neuroscience at a global scale. It extends this
premise by motivating researchers to strive to consistently
and rigorously integrate and respond to diverse public views
when making decisions about the directions of neuroscience
research, and when addressing the ethical issues neuroscience
raises. This is a challenging task, but neuroethics engagement
presents an opportunity for publics and research communities
to engage in reflective practice together to shed light on
respective commitments and assumptions in neuroscience while
recognizing where they might converge or diverge.

Achieving the goals of neuroethics engagement entails
recruiting the tools of neuroethics to help create both
meaningful and effective engagement experiences. Neuroethics
scholarship often involves exploration of multiple perspectives
from the clinical to the political (Jotterand and Ienca,
2017; Dubljevi¢ et al., 2021), employing diverse systematic
the
conceptual (Amadio et al, 2018). The conceptual and

methodological approaches—from the empirical to

philosophical resources of neuroethics provide the basis for
conceptual clarity regarding what are the relevant topics and
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for generating timely questions (Amadio et al., 2018) that are
responsive to emerging developments in neuroscience and
facilitating opportunities to drive reflection and engagement
with key stakeholder groups on these questions. The empirical
methods used in neuroethics can generate data-driven
insights that represent participants’ assumptions, attitudes,
and perspectives. Conceptual and empirical approaches are
complementary and, when used in concert, they strengthen
neuroethical inquiry.

The push for a richer conception of public engagement
as a democratic tool to promote “dialogue, exchange of
viewpoints... where the motivation is one of learning about the
experiences and perspectives of others” (Bitsch et al., 2021), and
impact science policy (Stilgoe et al., 2014) suggests that public
engagement with science is a natural partner for neuroethics.
Neuroethicists have been calling for greater representation of
diverse voices in neuroethics discourse (Anonymous, 2020a).
Public engagement can answer this call, with goals and evidence-
based strategies to promote mutual learning shared among
scientists, ethicists, and with diverse publics. In turn, the
engagement of a diverse set of public stakeholders requires a
stronger interdisciplinary approach for neuroethics—one with
more consistent intentionality in the consideration and selection
of scholarly approaches across topics and methodologies (Racine
et al, 2005). A partnership between the approaches that
define neuroethics and public engagement presents a unique
opportunity for developing robust best practices associated with
neuroethics engagement (McCallie et al., 2009; PytlikZillig and
Tomkins, 2011; Saunders, 2018; UCL Public Engagement Unit,
2022).
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+ Connections to emerging
neuroscience

FIGURE 2

NEUROETHICS ATTRIBUTES PUBLIC ENGAGEMENT
+ Multiple perspectives . gumnhty + Societally directed goals
(clinical to political) R";‘;",e?‘ (individual to global)
+ Systematic methodologies I i Il':cl;\t"tyl i + Systematic methodologies
(empirical to conceptual) gr:ativitl;a Aglity (participatory and co-constructed)

« Cultural Curiosity

NEUROETHICS ENGAGEMENT

SOCIETAL OUTCOMES

+ Greater reflection and awareness on the implications of
emerging neuroscience issues

+ Mutually-shaped public decision-making on neuroscience
and its applications in society

+ Contextually situated neuroscience research agendas

Neuroethics engagement inputs and outputs. Integration of neuroethics methodologies, public engagement practices and cultivation of
personal attributes are critical components of neuroethics engagement. Effective neuroethics engagement results in positive societal outcomes.

+ Connections to multiple
and diverse publics

Attributes that support neuroethics
engagement

The last few years have seen calls for more specific
guidance regarding which models of engagement lead to the
best outcomes in different contexts (PytlikZillig and Tombkins,
2011) and also the articulation of guiding principles and
recommendations to enhance public engagement with science
(Selin et al., 2016; Saunders, 2018). We believe that the
successful operationalization of public engagement guidelines
involves the cultivation of various personal attributes of
both individuals and organizations who initiate and sustain
neuroethics engagement (Figure 2).

In a recent paper, Goering and Klein describe particular
attributes that they consider key in enhancing collaborations
between embedded neuroethicists and scientists (Goering and
Klein, 2020). They identify flexibility, persistence, creativity,
reflexivity, vigilance, and openness to learning/humility as
key attributes. We believe the presence and cultivation of
these attributes amongst all participants support successful
neuroethics engagement practices. We have adapted Goering
and Klein’s list for the wider participant group relevant to
neuroethics engagement below, and hope to continue to
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articulate and refine the suite of attributes as neuroethics
engagement becomes a mainstay in neuroscience:

1. Humility: Initiating and pursuing neuroethics engagement
requires humility both epistemically and morally. On the
one hand, it is an epistemic consideration that recognizes
the limits and promises of science and technology and their
outcomes (Jasanoff, 2007). On the other hand, it is a moral
consideration that recognizes the value of other sources of
generated knowledge and their contribution to issues in
science and society.

2. Openness: Openness in neuroethics engagement creates
a context for transparent sharing of perspectives as well
as curiosity that can facilitate generative and authentic
exchange of ideas. Openness invites the voices of other
groups (i.e., disciplinary, social, cultural) to participate in
neuroethics engagement activities and learn from them.

3. Reflexivity: Science and society are value-laden. These
values can dictate the commitments, assumptions, and
consequences of research in both neuroscience and
neuroethics (Salles et al., 2019). Reflexivity allows a self-
exploration of biases (Matshabane, 2021) and presents an
opportunity for publics to engage in reflective practice
together in a way that sheds light on respective ideological
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commitments and assumptions while recognizing where
they converge and diverge.

4. Intellectual Agility: Neuroethics engagement, with a
commitment to actionable outcomes, requires real-time
intellectual agility that allows agents to (a) adapt to
new goals or constraints of the engagement experience,
(b) respond to different perspectives, and (c) cultivate
willingness to iterate, learn, and reimagine one’s stance
and values.

5. Creativity: Thinking creatively is at the foundation of
scientific research and can embolden interdisciplinary
teams exploring ethical implications of current and future
innovations (Goering and Klein, 2020). Importantly,
creativity is not necessarily inherent, but instead a skill
that can be practiced and developed throughout life
(Fasko, 2001). Fostering creativity in participants through
moral imagination (a blend of creativity and ethical
thinking) is a type of creative cultivation which can
enhance empathy, perspective-taking and even facilitate
quick ethical decision-making when needed (Nussbaum,
1990; Buchholz and Rosenthal, 2005; Bierly et al., 2009;
Boyd, 2019).

6. Cultural Curiosity: Proactive exploration of culture

the

geographical sense not only of one’s own culture and

understood broadly e.g., in disciplinary and
others. A key consideration for neuroethics is how
conceptions of the relationship between the brain and
mind, cognitive experience, memory, identity, autonomy,
and agency and how they impact personal and societal
ethical evaluations on the value conflicts that might arise

with emerging neurotechnology (Amadio et al., 2018).

Challenges and opportunities for
developing neuroethics engagement

Proceeding in the direction of neuroethics engagement
also necessitates being mindful of the long-standing challenges
faced by the broader enterprise of public engagement with
science. Multidisciplinary partnerships to participate in public
engagement are not always incentivized in academic culture.
Whether due to a misalignment of institutional values (Rose
et al, 2020), negative perceptions of lack of real impacts
(or concerns that public engagement can impede scientific
research), or lack of communication skills among scientists,
public engagement efforts (C. National Research, 2014) and
their associated practitioners—are rarely seen as equal partners
with research in the scientific enterprise (C. National Research,
2014; Rose et al., 2020). As a result, these efforts can suffer
from a lack of time and resources. Our landscaping interviews
revealed examples of multidisciplinary teams enthusiastic about
the idea of collaboration, but without the funding or the right
connections to develop and sustain such partnerships (Das
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and Porcello, 2019). An additional challenge is that public
engagement practice and research has largely been dominated
by geographically and ideologically Western practices. Societal
values influence both perceptions of science and norms of
engagement, and scientists who are enabled to recognize and
learn from diverse perspectives and traditions have the potential
to advance more societally beneficial science (Canfield and
Menezes, 2020).

As neuroscience advances, we face multiple frontiers ranging
from unprecedented models for research to individual rights
in the face of revolutionary neurotechnologies, each with their
own specific ethical questions and potential impacts. Below
we share a table of timely and relevant neuroscience topics
that would benefit from neuroethics engagement, as proposed
by an international cohort of public engagement specialists,
neuroethicists, and neuroscientists (Delegates, 2020). Note that
engagement goals and strategy for each topic will be shaped
by the unique nature of the neuroethics challenges they raise.
The precise determination of engagement activities will require
a concerted multidisciplinary effort that builds on the attributes
required for neuroethics engagement and intentionality for
setting goals and desired outcomes.

Table 1 outlines several contemporary issues in neuroscience
that have spurred significant debate. Presented alongside are
the specific ethical issues and the impetus for conducting
neuroethics engagement. For example, addressing ethical
challenges of neuroprivacy might require individual participants
to reflect on their current online footprint and engage in
exercises that promote foresight and the exercise of moral
imagination. Alternatively, a multi-directional dialogue on
human brain banking may be better served by exercises that
promote valuing personal decisions and considering broader
cultural conceptions of mind, death, and familial obligation.
Even though creating engagement activities for topics such as
brain death, consciousness, or identity might prove extremely
difficult, a reasonable beginning could include smaller, more
intimate events with opportunities for dialogue to build
relationships or for approaching a topic more tangentially to
ease into dialogue. Some topics might present issues in different
time scales, from the near to intermediate and far terms.
Conversations should carefully be designed and stewarded to
ensure open dialogue while mitigated for hyped science and
hyped ethical concerns.

Other lines of research within neuroscience would benefit
from neuroethics engagement. To illustrate, we can focus
on cutting edge research on brain modeling and digital
twins (DT) of the brain. In the European Human Brain
Project computational brain models are developed for further
understanding the brain and for applications in the clinic where
they may be used for personalizing interventions and treatments
for brain disorders. Importantly, computational models are
considered to be instrumental to the development of digital
twins of the brain, ie., dynamic simulations powered by a
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TABLE 1 Topical neuroscience issues and opportunities for neuroethics engagement.

Topic

Opportunities for neuroethics engagement

Data sharing and neuroprivacy. From brain imaging to
artificial intelligence, neuroscience research and emerging
neurotechnologies rely on “big data” and sharing of neural

data that can be linked to individual identity.

Modeling human attributes. What does it mean to be
human? This question is merging tools of neuroscience with
philosophy, especially as researchers develop experimental
models of human brains including neural organoids and

chimeras.

Neuroscience-inspired policy. Neuroscience informs many
areas of public policy, from law to product regulations. In
particular, issues in education, healthcare, and welfare
services have a unique connection to our understanding of
the developing brain and the brain’s susceptibility to

neuromodulation technologies.

Human brain banking. Brain tissue samples from diverse
populations are essential for advancing neuroscience, but

brain banking has been historically limited outside of

As applications of big data become prevalent in everyday life, accompanying ethical
concerns have gained widespread awareness. Efforts are underway to consider public
reaction and views and assist with grounding public dialogue and debate in the current
realities of neurotechnology development, sensitivity to neural data, and to generate
recommendations for action. Top-down discussions have led to global proposals for
‘neuro-rights.” Such rights proposals could have advanced relevance and actionability by

engaging public audiences.

The question of consciousness has long been brought to public awareness through the arts
and humanities. Integrating these efforts with scientific research and philosophical inquiry
may help generate a collective conceptualization of consciousness that may help clarify the

values underlying current debates and drive new hypotheses in science and medicine.

A new initiative of the OECD has emerged to generate “neuroscience-inspired policy”
(OECD, 2022). On policy issues affecting specific communities, intentional and targeted
engagement may be a better strategy than outreach to broad publics. Opportunities for
collaboration between scientists, policymakers, and affected community groups could lead

to more beneficial policy outcomes.

Science communications around human brain banking has primarily been pursued with
the explicit goal of increasing tissue donation. Current efforts focus on raising awareness of

the importance of donation, framing it within a relevant cultural context, and simplifying

Western countries and likely influenced by a range of ethical

and sociocultural factors.

the donor registration process (Wang et al., 2019). A multi-directional dialogue could

support more fruitful relationships between scientists and publics and shared

understanding of underlying individual and cultural value conflicts.

novel feedback loop between the simulation and the real brain
(Amunts et al., 2022). Beyond their use in basic brain research
and neuro-inspired technologies, a fundamental aim of creating
DTs of the human brain is clinical: by predicting possible
progressions of disease it suggests different treatment options,
thus contributing to progress in personalized and precision
medicine for brain diseases by improving both diagnostics
and therapy.

Although brain modeling and digital twin technology
promise several theoretical and clinical benefits, challenges
emerge at the practical and conceptual levels, for example,
regarding access, consent, reliability (Braun, 2021; Mittelstadt,
2021; Nyholm, 2021); the conceptualization of brain models and
digital twins (i.e., whether it makes sense to describe a model
of a brain as a “twin”) and, insofar as computational models and
DTs are expected to perform diagnostics and optimizations, how
DTs can represent patients (Evers and Salles, 2021). The needed
neuroethical reflection on those issues should not need to be
limited to neuroethicists and scientists: it can be enriched when
informed by meaningful bidirectional dialogue with diverse
stakeholders, industry, policy makers, patients, citizens to ensure
diverse inputs.

Frontiersin Communication

In addition, recent interest (by academic stakeholders and
other disciplinary specialists) in the regulation of emerging
neurotechnologies and specifically the notion of “neurorights”
provides another unique opportunity for developing inclusive
neuroethics engagement experiences (Ienca, 2021). Thus far,
discussions on neurorights have tended to revolve around
interpreting neuroethical provisions in terms of rights and
obligations including both moral rights and legal rights in
the sense of international human rights law (Ienca and
Andorno, 2017; Yuste et al., 2017; Lavazza, 2018; Sommaggio
and Mazzocca, 2020). A growing number of countries are
exploring novel neurorights governance (Anonymous, 2020b,c,
2021) which has generated a lively discussion largely amongst
academic scholars and policymakers. However, issues such as
what neurorights are; the possibility and implications of “rights
inflation”; and how to implement new rights in a globally
pluralistic and democratic deliberative manner remain open. A
fruitful discussion on neurotechnologies and on the tools that
could be used to regulate them calls for neuroethics engagement,
that is, for opening spaces for diverse communities to engage in
joint identification, reflection, and action (Rommelfanger et al.,
2022).
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Conclusion

Building on research from numerous fields and experiences
of the past, engagement between neuroscience, neuroethics, and
publics offers a critical lens for anticipating and interrogating
the unique societal implications of neuroscience discovery
and dissemination, and it can help guide regulation so that
neuroscience products promote societal well-being. Engagement
offers a bridge not only for neuroscientists and neuroethicists,
but also for neuroethics and the public. It is possible that
more widespread use of neuroethics engagement will reveal yet
unknown or overlooked ethical conflicts in neuroscience that
may take priority over the ones listed here.

We offer this paper as part of a continued and expanded
dialogue on neuroethics engagement. The concept we propose
will require the input of stakeholders beyond neuroethics,
neuroscience, and public engagement in science to build
practices that are inclusive and fit for purpose. Effective
neuroethics engagement should be locally and temporally
informed, lead to a culturally situated understanding of science
and diplomacy, aim to understand the transnational nature of
scientific knowledge, and be mindful of the challenges raised by
how knowledge of discoveries circulates.
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