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Abstract

The clinical development of implantable neural devices raises complex ethical questions about post-trial
responsibilities to participants. Continued support for participants who continue to use investigational implantable
neural devices requires ongoing specialist care, technical expertise, access to tertiary clinical infrastructure, and
substantial financial resources to pay for the device and related procedures. However, continued access may

not be possible if the trial shows no benefit, if financial barriers limit commercial viability, or if safety concerns

lead to suspension or early termination. Specific ethical guidance on post-trial responsibility is urgently needed.

To address this challenge within the Australian innovation context, we conducted a modified Delphi study with

a multidisciplinary panel of 24 experts, including representatives from industry, bioethics, law, neurosurgery,
clinical psychology/neuropsychology, clinical research, neural engineering, regulation and governance, and lived
experience advocacy. The process involved two workshops and a survey, guided by established RAND/UCLA
methods with context-specific modifications. Drawing on prior empirical research and regulatory review, the panel
developed 11 consensus recommendations for responsible post-trial practices. All recommendations achieved high
levels of agreement and were rated as highly important for addressing ethical risks in the Australian environment.
These are the first jurisdiction-specific recommendations of their kind, and we anticipate they will substantially
enhance ethical and practical standards for post-trial responsibility in implantable neural device research in
Australia and internationally.
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Background

Neurotechnology innovation is creating promising
opportunities to alleviate the global burden of neurologi-
cal and psychiatric diseases [1]. Annually, billions of dol-
lars in private investment and public funding are being
poured into the development of novel devices for treating
these conditions [2].

This study focuses on implantable neural devices: a
family of complex, specialised, multi-component medi-
cal devices mostly used to treat intractable and debilitat-
ing manifestations of disease. These devices function by
modulating, monitoring and/or decoding the activity of
the central or peripheral nervous system. Paradigmatic
implantable neural devices include deep brain stimula-
tion (DBS) for treating movement disorders (e.g., Par-
kinson’s disease) and severe psychiatric conditions [3, 4];
and brain-computer interfaces (BCls) that enable direct
communication between the brain and an external device
by recording, decoding, or stimulating neural activity.
Investigational BCI systems have been shown to restore
movement and enable limited pixelated vision in blind
individuals [5], as well as provide new means of commu-
nication and interacting with the world [6-9].

Clinical investigations of implantable neural devices
often have study designs that include inpatient hospi-
tal stays for device-related surgeries and several years of
outpatient follow-up for device monitoring [10—12]. One
underaddressed ethical consideration that arises from the
nature of how these trials are designed is whether, and to
what extent, participants enrolled in clinical trials should
be supported to continue using implantable devices after
the trial has ended (whether planned or prematurely).
Commentators agree on a few key points. For example,
there is general agreement that research participants
— who accept considerable risks and burdens to partici-
pate in trials of implantable systems — must be informed
about what arrangements for post-trial support will be in
place, and must not be discharged from the trials without
some follow up support [13-15].

However, there remains considerable uncertainty and
debate over who should be responsible for providing,
funding and governing post-trial support for users of
investigational implants [16—18]. Some have argued that
participants implanted with devices are owed continued
support because they accept high levels of risk and bur-
dens to participate in the trial, and would be exposed to
significant harm and distress if they were to lose devices
that were benefitting them [19, 20]. But implantable
neural devices are complex and expensive interventions
that require a multidisciplinary care and specialist clini-
cal services to support their use. Given the significant
and long-term resource demands of providing ongoing
support for participants who continue to use irrevers-
ible and potentially lifelong trial devices, there is still no
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consensus about the extent of support that should be
required of key trial stakeholders, including investigators,
sponsors, institutions, regulators, and insurers [18].

The need for ethical guidance on this issue is becom-
ing increasingly urgent as clinical trials of implantable
neural devices are growing in size and in number. Sev-
eral high-profile start-ups — including Blackrock Neu-
rotech, Neuralink, and Synchron — are competing to be
the first to bring an implantable BCI system to market.
These companies will soon begin recruiting patients for
multi-site pivotal trials to generate data for regulatory
approval. Against this backdrop of accelerating research
and investment, there have been a number of concern-
ing reports of participants experiencing psychological
harm and distress as a result of losing access to investi-
gational implantable devices after the trial [21-25]. The
harms caused to participants in these situations is only
beginning to be investigated [26]. Without specific ethi-
cal guidance on this issue, trial organisers will continue
to navigate post-trial responsibility in an ad hoc manner
or rely on outdated international frameworks that have
changed minimally since the early 2000s [27-29].

One avenue for progress is multidisciplinary consensus
on the core questions, concepts and normative founda-
tions that define this problem. We are not the first to rec-
ognise the importance of multi-stakeholder consensus
on the problem of post-trial responsibility [14, 27, 30,
31]. A recent multidisciplinary exercise by van Stuijven-
berg and colleagues outlined recommendations on the
use of investigational implantable neural devices in clini-
cal trials, including several recommendations on ethical
post-trial support [32]. These recommendations target
researchers and research ethics committees as key trial
stakeholders and they were shaped by existing interna-
tional standards and regulations.

A critical challenge to developing actionable ethical
guidance for study design and coordination is acknowl-
edging the extent to which post-trial considerations are
shaped by the trial’s geographic or jurisdictional context
of the clinical trial. While the challenge of accounting
for these contextual factors has already elsewhere been
recognised, to our knowledge it has not been exten-
sively addressed in the bioethics literature. For example,
in a recent workshop on the post-trial use of implant-
able devices it was observed that “conversations became
increasingly speculative when we considered the ques-
tions about the extent of care required, and which stake-
holders are most responsible” [28], and that meaningful
progress would require “a full complement of stakehold-
ers at the table” Similarly, a recent analysis of this issue by
Goering and colleagues notes that defining the practical
“what” and “how” of post-trial responsibilities is “a com-
plex task that requires input from stakeholders across
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many different organizations and areas of expertise and
needs to be contextualised” [18].

If left unresolved, the problem of post-trial responsibil-
ity poses significant risks to prospective trial participants
and a threat to innovation in the field. We conducted
a collaborative, multidisciplinary exercise focused on
developing recommendations for post-trial responsi-
bility in Australia. Our aim was to conduct a consensus
exercise situated within a national context to facilitate
a focused analysis of this complex problem. Australian
biomedical innovation represents a distinctive jurisdic-
tional and regulatory context: despite a relatively small
population of 27 million in 2025, the country remains a
global leader in biomedical research having notably com-
mercialised the first cochlear implant in the 1980s and
developed the Stentrode and Minder BCI technologies
in late 2010s [33-35]. Though Australia has recognised
difficulties translating and commercialising local bio-
medical innovations [36], the country is reputed for its
world-leading universal healthcare system and favour-
able environment for first-in-human research supported
by fast-track regulatory exemption processes and tax
incentives [37]. As such, the particularities of the Aus-
tralian system (which include universal healthcare and a
favourable environment for first-in-human research, sup-
ported by fast-track regulatory exemption processes and
tax incentives) must be then taken into account when
translating the articles findings of this research to other
jurisdictions.

Table 1 Demographics of multidisciplinary panel
Participants (n = 24)

Expertise
Bioethics or philosophy 1
Law, regulation, trial governance and health economics 5
Industry 3
Clinical psychology/neuropsychology, clinical research 2
Neurosurgery, neurology, psychiatry 1
Bioengineering, neural engineering 1
Social science 1
Lived-experience, consumer advocacy 1

Gender
Man 12
Woman 11
Prefer not to say 1

Organisational affiliation in Australia
Victoria 1
New South Wales 6
Queensland 3
Tasmania 1
South Australia 1
Australian Capital Territory 1
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Methods

We employed a modified Delphi approach to develop
consensus recommendations on post-trial responsibility.
Delphi methods are well-established for building consen-
sus on topics of interest via multiple rounds of group and
individual feedback [38, 39]. Our study had three stages:
two 2.5-hour multidisciplinary workshops and a follow-
up survey. This study design is similar to the RAND/
UCLA Delphi method widely used in health policy and
research priority setting [40-42]. The RAND/UCLA
Appropriateness Method (RAM) integrates the best
available evidence with expert clinical judgment to assess
the appropriateness of medical procedures for specific
patient scenarios [41]. It involves a thorough literature
review followed by an independent survey and a final
structured group discussion. We made some adaptions
to this method to better align with our aims. Most nota-
bly, participants were identifiable to one another in both
workshops, which allowed for open and direct verbal dis-
cussion where disagreements could be clearly expressed
and mutually understood. Similar modifications to the
RAND / UCLA design have been employed elsewhere in
studies that employ empirical bioethics methodologies
[43].

Extensive research and preparatory work were con-
ducted by the core team (NH, AC, JG), including an
international survey of current practices in implantable
neural device research [28] and in-depth semi-structured
interviews with trial investigators. The workshop activi-
ties were designed and facilitated by NH, AC, JG and LR.
This consensus exercise complied with the ACCORD
Consensus Reporting Document, but was not pre-regis-
tered [44]. This study was approved by Monash Univer-
sity Human Research Ethics Committee (ID: 31526).

Selection of panellists

A multidisciplinary expert panel (n=24) was convened
by invitation. Most panellists co-authored the final paper
with the core team, and the contributions of remaining
members can be found in the Acknowledgements. Sev-
eral factors were considered in the selection of experts
(see Table 1 for demographic data). We purposively
invited experts working in Australian research or clini-
cal practice, or with significant familiarity or profes-
sional experience in the Australian context. Disciplines
represented included bioethics, law, health economics,
neurosurgery, clinical psychology/neuropsychology, clin-
ical research, neural engineering, clinical trial regulation
and governance, industry, and lived experience advo-
cacy. We also sought a diversity of expertise with various
kinds of clinical research and device types (e.g., clinical
neuromodulation research, lab-based BCI research).
Although the panel included lived experience and disabil-
ity advocates, it did not include any individuals with lived
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experience as a current or former user of an implantable
neural device. We acknowledge this as a limitation of the
exercise and discuss this further in the Discussion sec-
tion. Despite repeated efforts, we were unable to recruit
a representative from the Australian National Health and
Medical Research Council (NHMRC) or the Therapeutic
Goods Administration (TGA). However, contacts from
both organisations were consulted on policy matters dur-
ing the development of provisional recommendations
and expressed interest in the study’s findings.

Other factors considered in panel selection were gen-
der balance, direct scholarly engagement with post-trial
responsibility, and panellists’ academic or professional
standing in the field. It was also important that panel-
lists were broadly familiar with state and federal Austra-
lian research policies and health regulations. In general
terms, the Australian federal government regulates areas
with national scope such as medicines, medical devices,
data protection, and the use of “unapproved” therapeutic
goods, whereas Australian states and territories are pri-
marily responsible for health service delivery including
the funding of public hospitals. To this end it was impor-
tant that our panel have representation from a number of
Australian states and territories (Table 1).

Workshops

In preparation for the first workshop the core team sorted
ethical issues on post-trial responsibility into five themes.
These issues were identified via an unpublished literature
review and empirical studies by our group [28]. These
five themes were: respect for persons, harms and benefits
of research participation, responsibilities for continued
support, access to research and continued support, and
governance and innovation. Each theme was comprised
of a set of ethical issues and ethical risk factors. We fol-
lowed Drolet and colleagues in defining “ethical issue” as
“any situation that may compromise, in whole or in part,
the respect of at least one moral value that is considered
socially legitimate and should thus be respected” [45].
We defined “ethical risk factor” as “a contextual factor
that increases the likelihood of an ethical harm occur-
ring, or changes its manifestation in some way” (e.g., the
regulatory status of an investigational device in a jurisdic-
tion) [46].

The objective of the first workshop discussion was to
identify ethical issues and risk factors relevant to the Aus-
tralian context by drawing from the five ethical themes.
Panellists were divided into breakout groups facilitated
by a moderator from the core team. First, the moderators
presented and described general ethical issues and risk
factors relevant to post-trial responsibility from each of
the five themes. In the second step, panellists were asked
to consider [1] whether, and to what extent, these general
post-trial ethical issues constituted genuine concerns in
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the Australian context, and [2] whether there were any
Australia-specific risk factors that might heighten their
likelihood or severity or alter how they might manifest.
In the final part of the workshop, panellists were invited
to suggest ways to address specific ethical issues and risk
factors in the Australian context.

The objective of the second workshop was to solicit
feedback on a provisional set of recommendations. These
provisional recommendations were developed from
workshop 1 discussions and a review of relevant Aus-
tralian state and federal regulations, national research
ethics guidance, and international good clinical practice
(GCP) standards. During the second workshop, panellists
were invited to evaluate each recommendation accord-
ing to ethical acceptability (i.e., the strength and targets
of normative prescriptions), impact and desirability in
the Australian context, and potential barriers to and
consequences of implementation. Provisional recom-
mendations were then revised in light of these workshop
discussions ahead of the final survey.

Consensus
After revising the provisional recommendations, a final
consensus survey was completed by panellists. Panel-
lists were again asked to evaluate each provisional rec-
ommendation for its ethical acceptability, impact and
desirability in the Australian context, as well as the level
of coherence between the recommendation summary
and supporting rationale and explanation. Throughout
the survey panellists were provided with relevant back-
ground on existing professional guidelines or regulations
when the core team deemed them critical for evaluating
the recommendation’s feasibility in the Australian con-
text. Consistent with the RAND/UCLA approach, the
final survey allowed panellists to anonymously vote on
each recommendation. Panellists were given the option
of accepting the recommendation, accepting with minor
amendments, or rejecting it and providing reasons for
the rejection. Panellists also gave a rating of the impor-
tance of each recommendation for addressing post-trial
ethical issues and risk factors in the Australian context.
Though not strictly a definition of consensus, we
adopted an 80% acceptance threshold for consensus. This
is consistent with other Delphi-style policy consensus
studies in this area of the health sciences [47]. Corre-
spondence with panellists during manuscript preparation
was allowed for minor refinements to the recommen-
dations without substantially altering their strength or
intended targets.

Results

Summary of recommendations and consensus findings
The workshops and survey yielded a final set of 11
recommendations (Table 2). Twelve provisional
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Table 2 Summary of recommendations with panel consensus and importance ratings
Recommendation

Consensus score
after survey (%
voted to “keep”)

Median impor-
tance rating
1-5 (interquar-

tile range)
1. Participants must be fully informed of plans for post-trial arrangements during informed consent processes.  100% 5(0)
2. Supported approaches must be employed during informed consent processes to ensure plans for post-trial -~ 100% 4(1)
arrangements are communicated to participants according to their communication needs and capacities.
3. With participant consent, their families, carers and clinicians should be engaged throughout the trial wher- ~ 93% 4(0)
ever appropriate, as key parties impacting post-trial care.
4. Design of post-trial arrangements should be informed by those with lived experience of the condition or 88% 4(1)
intervention, as well as their clinicians, family and carers, with participants’hopes and expectations about their
post-trial device-related healthcare and quality of life explored and ascertained during consent and through-
out the trial.
5. Study design and ethical review processes should identify assess for and mitigate risks of harm, discomfort, ~ 100% 5(1)
and adversity from the discontinuation of clinical development of devices.
6. Study design and ethical review processes should identify, assess for and mitigate risks of harm, discomfort,  100% 5(1)
and adversity as a result of how participants are discharged from the trial or are transitioned into post-trial
care.
7. Study design and ethical review processes should take into account how post-trial device-related support 100% 4(1)
will be managed after the trial ends, and by whom.
8. Barriers to prospective participants accessing clinical trials and post-trial support should be identified and 93% 4(1)
addressed.
9.Trial insurance and compensation agreements should stipulate whether and what post-trial participation- ~ 100% 5(M)
related harms are covered. This must be discussed with participants during informed consent, and investiga-
tors should be prepared to explain it or assist participants with finding answers to questions outside their
competency.
10. Reform to medical device and clinical trial regulation should consider post-trial risks of participant harm, 100% 5(1)
discomfort, and adversity. Regulators should be prepared to work with commercial and non-commercial
device developers in addressing post-trial challenges.
11. Specific ethical guidelines and a framework of responsibility should be developed to inform the design, 100% 4(1)

implementation and ethical review of post-trial arrangements.

recommendations were drafted ahead of the second
workshop. Two underwent significant amendments
prior to the final survey, and one recommendation did
not progress after its ethical appropriateness was recon-
sidered in light of an improved understanding of Aus-
tralian medical device regulation. Of the 24 panellists
who attended the first workshop, six panellists did not
complete the final survey. The core team (NH, AC, ]JG)
also did not vote in the final survey, as they were directly
involved in drafting the provisional recommendations.
Accordingly, the consensus data reflect the views of 14
eligible panellists who completed the final survey (83%
response rate).

None of the 11 provisional recommendations in the
final survey fell below the 80% acceptance threshold.
All recommendations underwent minor amendments
in response to survey feedback. Eight recommendations
received only “keep” votes from all survey respondents,
whereas three (Recommendation 3, 4 and 8) received
some votes to “discard” Panellists who had voted to
discard certain recommendations worked with the
core team to make minor amendments until they were
satisfied. Recommendations in their final form were
then reviewed and approved by panel members who

co-authored the manuscript. All recommendations also
achieved a median importance rating of 4 (‘Very impor-
tant’) or above on our 5-point importance scale.

Below we present the 11 recommendations and their
rationales. It is worth iterating that workshop discussions
were carried out on an understanding that the current
Australian institutional, regulatory, and funding environ-
ment should remain roughly as it is; they were developed
to be practically workable within these structures. To
this end, we applied a set of criteria to guide their design,
ensuring consistency in formatting and in how prescrip-
tive statements were supported by evidence and assigned
to responsible parties (Table 3).

Where possible, parties responsible for meeting certain
stated normative requirements (e.g., X should be done,
Y must not be done) were explicitly referenced. New
responsibilities were distinguished from those already
required by ethical guidelines and professional standards.
We have used several terms to qualify the normative
force of each recommendation. Where national research
ethics guidance, regulations, or laws prescribe a standard
practice, we often use “it is required” descriptively to refer
to the relevant governance in Australia. We use “should”
to recommend changes in practice that may not yet be
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Table 3 Relevant standards and guidelines for clinical
investigations of medical devices in Australia

Title of Abbrevia-  Form of Description
document tion governance

Therapeutic TG Act Federal legislation The Therapeutic
Goods (Medi- Goods (Medical

cal Devices) Devices) Regulations
Regulations 2002 establish the
2002 detailed regulatory

requirements for
the classification,
conformity assess-
ment, and ongoing
monitoring of
medical devices in
Australia, specifying
the procedures and
evidentiary stan-
dards that devices
must meet to be
included in the Aus-
tralian Register of
Therapeutic Goods
and remain compli-
ant throughout
their lifecycle.
Australia’s key

The National NS National research

Health and ethics guidance  research ethics
Medical Re- guidelines that
search Council sets out principles
(NHMRC) and requirements
National State- to ensure human
ment on Ethi- research is con-

cal Conduct ducted ethically,

in Human responsibly, and
Research with respect for
(2025)* participants.
NHMRC PICF National research  Template document
Participant ethics guidance  that helps research-
Information ers clearly explain
Sheet/Consent study procedures,

Form Template
for Interven-
tional Studies
(2025)

risks, and rights, and
obtain informed
consent from par-
ticipants in clinical
or other interven-
tional research.

International  1SO 14155 International Outlines good

Organisation standard clinical practice

for Standardi- requirements for
sation (1SO) the design, conduct,
14,155 - Clini- recording, and

cal Investiga- reporting of medi-
tion of Medical cal device trials in
Devices for human participants
Human Sub- to protect their

jects (2020)** safety and ensure
reliable data.
*The latest NHMRC guidance was published in 2025 and referenced in this

article, but this guidance does not come into effect in Australia until 2026

**As a practical note, because these guidelines are firewalled and not
universally accessible, many researchers rely on adapted interpretations of ICH-
GCP guidance
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reflected in standard practice in Australia, and “must” to
signal areas where a practice is already enshrined in ethi-
cal or professional governance but requires strengthening
or clearer specification of how it should be implemented.

Where there was dissensus about a recommendation,
even among those who voted in the survey to ‘keep’ it
(e.g., “keep, with revisions”), these areas of discussion
were explored in the recommendation description. For
recommendations where there remained disagreement
amongst panel members, these are also discussed. For
Recommendations 1 and 8 we present supporting figures
that propose how the recommendation could be imple-
mented in the Australian context.

Recommendations

Recommendation 1: Participants must be fully informed of
plans for post-trial arrangements during informed consent
processes

Informed consent processes must include information
about the purpose of the trial, the intervention, the study
schedule, and the risks and potential burdens of partici-
pation. Trials of implantable neural devices often last
several years, and changes in the participants’ lifestyle or
health status can occur during this time. Eligible partici-
pants often have progressive conditions and experience
comorbidities that require ongoing lifestyle and health-
care adjustments.

When post-trial arrangements are discussed dur-
ing the informed consent process, investigators must
ensure that information about post-trial arrangements is
fully disclosed, communicated clearly and transparently,
and that participants and their families or support per-
sons are given a genuine opportunity to consider these
arrangements.' Participants should also be encouraged
to involve their primary treating clinician/s, consider-
ing the potential impact on their current treatment and
post-trial care requirements. There was broad agreement
across our multidisciplinary panel that “fully” informing
participants means providing them with as clear a view
as possible of what to expect regarding their options for
continued use of the device post-trial. However, there
remained some disagreement about which specific kinds
of information in an implantable neural device trial
must be disclosed to “fully” inform participants, and on
whether a subjective or objective standard of informed
consent should apply.

Panellists did however agree that disclosure of post-
trial information should address which kinds of care pro-
vided during the trial will continue to be available after

! Some information about reimbursements for approved medical devices
may be publicly available through the Australian Register of Therapeutic
Goods (ARTG), an online database maintained by the TGA that records
therapeutic goods approved for supply in Australia and provides details
about their regulatory status, safety, and intended use.
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the trial, whether investigators, trial sponsors, or device
manufacturers will be providing this support, and what
responsibilities participants will have for their own con-
tinued care. Participants must be informed of whether
device removal is planned as part of the trial protocol. If
not, investigators must explain the conditions that might
lead them to recommend device removal, including if
and when the device can be fully or partially removed,
and whether and for how long removal procedures will
be funded by the trial. If participants are expected to have
the option of continuing to use the device after the trial,
they should be informed of the nature of follow-up pro-
cedures for maintenance and repair, and which elements
of clinical care and technical support will be continued
after the trial or will not be accessible to them outside the
trial. Investigators should clearly delineate between ele-
ments of post-trial care that are accessible as approved,
reimbursable healthcare services, and those that are
‘unapproved’ and only accessible via enrolment in a new
trial or a special access scheme.

There can be lengthy delays between trial conclusion,
regulatory approval, and reimbursement. It is important
that participants are informed of relevant developments
in the regulatory status of the trial device or changes in
the funding of the trial or commercial strategy for the
translation of the device?. These updates could influence
participants’ prospects for continued use and their will-
ingness to continue participating. If the trial device is in
an advanced stage of development, participants should
be reasonably informed of timelines for the device’s regu-
latory approval and commercialisation to enable them to
make necessary preparations for their continued use of
the device. In early-stage trials of investigational devices,
it can be helpful to reduce the risk of therapeutic mis-
conception (i.e., misconstruing research as clinical care)
by emphasising that the purpose of the trial is to assess
safety and tolerability, not to provide therapeutic benefit
(see Recommendation 2 for more on supporting partici-
pant understanding) (Horng and Grady, 2003).

Panellists in our workshops acknowledged that cur-
rent guidelines and standards already require disclosure
of post-trial arrangements during consent. In Australia,
national human research ethics guidance requires inves-
tigators to disclose (in oral and written form) information
about the trial in a form and language participants can
understand, and to inform participants throughout the
trial of relevant developments that could influence their
decision to continue participation®. There was agreement
amongst our panel that these guidelines and standards
could do more to assist investigators in knowing what
must be explained, and how the longevity and associated

2 NS, 2025, § 2.2.8.
3 NS, 2025, § 3.1.37.
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surgical procedures for devices informs what should
be emphasised in disclosure. Implantable devices that
require surgical removal or may be intended to be life-
long raise disclosure considerations that should be given
greater emphasis in national ethics guidance documents
to assist investigators in designing ethical post-trial care
arrangements and conducting informed consent pro-
cesses (see Fig. 1).

Recommendation 2: Supported approaches must be
employed during informed consent processes to ensure

plans for post-trial arrangements are communicated to
participants according to their communication needs and
capacities

Participation in a trial of an implantable neural device
often brings novel experiences or situations, or levels
or kinds of risk, that are unfamiliar or unknown at the
time of trial consent, and as such can be challenging to
comprehend. Some of these experiences, situations, or
risks related to trial participation may arise only after the
trial has ended (e.g., surgical device removal) [48]. Set-
ting expectations about these situations and experiences
so that potential participants are able to appropriately
consider them can be challenging under normal circum-
stances. This becomes even more difficult when prospec-
tive participants are desperately looking to improve their
health condition with few or no other treatment options,
or when cognitive impairments related to their health
condition make it harder for them to understand infor-
mation and weigh their options [49, 50].

In Australia, it is best clinical practice to employ sup-
ported approaches during informed consent. Funders,
regulators, and Human Research Ethics Committees
(HRECs) must consider the need for informed consent
supports during the design stage of research. National
human ethics guidance requires that information be
presented in ways suitable to each participant* and that
any supports be appropriate to each participant’s needs
and circumstances “taking into account the nature of
the research and how these factors may interact”’ Sev-
eral encounters are usually required for consent to be
obtained.

Deciding to participate in an implantable device trial
requires participants to imagine receiving an investiga-
tional, potentially lifelong implant with significant and
uncertain risks. Investigators and HRECs must consider
whether and how to support them to comprehend the
long-term implications of trial participation. Consul-
tation with relevant patient and participant reference
groups is necessary during the design and funding stages
to ensure appropriate communication and informational

4 NS, 2025, § 5.3.6.
5 NS, 2025, § 4.2.1.
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Recommendation 1: Participants must be fully
informed of plans for post-trial arrangements
during informed consent processes.

\—b Standards for human research ethics in Australiaalreadyrequire

disclosure of post-trial arrangements during informed consent.

v v v

The National Statement (NS) The 1ISO 14155 requires that informed The Standard Participant Information
requires ethical review bodies to consent processes “explain all aspects of the Sheet/Consent Form (PICF) requires
ensure that continued access clinical investigation that are relevant to the investigators to provide information and
arrangements, including any subject’s decision to participate throughout aclear explanation about the ‘nature of
limitations, are clearly explained to the clinical investigation” and “ensure follow-up’ and the ‘duration of
participants during the informed important new information is provided to participants’ involvement (including
consent process (§3.1.37) new and existing subjects throughout the follow-up)’ (§3.0)

clinical investigation, which may relate to

the subject’s willingness to continue

participation” (§5.8).

The PICFand NS require mechanisms for long-term device monitoring
for safety and adverse events for implantable medical devices, and for
thisinformation must be included in the informed consent form.

v v

PICF: ‘Information should be provided about the NS: ‘For clinical trials with implantable medical devices,
mechanisms in place to track participants for the lifetime confirm the existence of, or establish, a system for

of the device, todetect any relevant adverse events and to enabling the tracking of the participant, with consent, for
enable remedial action if a significant defect is detected’ the lifetime of the device’ (§5.4.11).

(83.0).

Recommendation 1, which calls for “full” disclosure of post-
trial arrangements in informed consent inimplantable medical
deviceresearch, could involve the following changes without
supplanting existing guidance:

The PICF (§3.0) and NS (8§5.4.11) require communication of plans for safetyand monitoring. These guidance documents should emphasise
transparency from investigators and sponsors about their capacities to provide continuing support for implantable devices in the long-termas a
way of empowering participants in their decision to undergo a procedure with potentially lifelong implications. Careful expectation-setting about
the clinical and technical requirements of post-trial continued use, and which aspects of care will be available and for how long, may be decisivein
whether participants choose to enrol.

The continued use of implantable neural devices presents unique ethical considerations for post-trial continued use. National guidelines should
recognise informed consent in activeimplantable medical deviceresearchas requiring special attention to the long-term implications of
participation. Investigational medical devices may require surgical removal many years later, raising questions about responsibility if the original
teamis no longer available. Some are intended to remain implanted for the lifetime of the device, others are permanently implantable devices. Post-
trial care must be realistic, as new treatments may not become available if indefinite support or support not feasible from the institution or sponsor
perspective is mandated. A narrow focus on device safety and monitoring for adverse events do not capture the complex follow-up involved in
implantable system trials (e.g., repeat surgeries, device maintenance), which may tie participants to the device company or investigator for many
years.

The NS and 1SO 14155 require that post-trial arrangements be disclosed to participants, but they do not specifywhatinformationshould be
communicated. Both documents draw on the Declaration of Helsinki, but it too does not set out such detail (see DoH §34). A model for how this
information could beincluded inthe NS is the 2016 CIOMS guidance from the WHO. These guidelines require that participants be informed about
'how the transition to care after research is arranged, to what extent they will be able to receive beneficial studyinterventions post-trial,and
whether they will be expected to pay for them’ (Appendix 2). They also call for clear 'provision for continued access to study interventions that have
demonstrated significant benefit, indicating its modalities, the parties involved in continued care, the organisation responsible for paying for it,and
the duration of continued access’.

Fig. 1 Implementation of first recommendation on disclosure of post-trial arrangements to participants during informed consent in Australia
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supports are available to participants who need them
(e.g., translating services, short videos, illustrations and
written material with easy readability).® Investigators,
with ethical approval and the aid of the trial institution,
should also explore opportunities to allow participants
to meet with relevant consumer representatives, such
as former trial participants or patients who have previ-
ously used similar devices. Alternatively, approved vid-
eos of individuals from these groups describing their
experiences could be utilised as part of the consent
process, with caution required to prevent them becom-
ing testimonials. These conversations may be critical in
supporting participants to set expectations, consider the
long-term implications of trial participation, and ulti-
mately decide whether an investigational implantable
device is the right choice for them.

Recommendation 3: With participant consent, their families,
carers and clinicians should be engaged throughout the trial
wherever appropriate, as key parties impacting post-trial care
Families and carers are often involved in participants’
care during the trial, follow-up studies, and beyond. It is
standard in Australian research to consult families and
carers, wherever possible, as key knowledge-holders in a
manner appropriate to each participant’s circumstances.”
During the trial, families, carers and clinicians can pro-
vide valuable insights into the device’s effects on partici-
pants’ symptoms and quality of life. Families and carers
may play an important role in helping participants adjust
to the intervention, and they may also be impacted as
participants respond to the intervention. Trial participa-
tion can reshape family dynamics, relieving caregiving
burdens or enabling new relational roles [51-53].

Given that some devices are intended to be implanted for
the lifetime of the device, investigators should consider not
only whether participants have adequate family, carer and
clinician support to meet the demands of the study, but also
the longevity (or continuation of) that support beyond the
end of the trial. Investigators should be prepared to identify
and allow for changes in participants’ care arrangements,
particularly when foreseeable changes are raised by the par-
ticipant during recruitment (e.g., the declining capacity of
an older family member to provide care or make decisions,
change in General Practitioner or specialist). Investigators
should be cautious that making robust family or carer sup-
port an inclusion criterion could exclude otherwise eligible
individuals who lack such support, potentially dispropor-
tionately affecting marginalised or socially isolated groups.
While some participants will depend on caregivers or rela-
tives for ongoing support, others may not require their
families or carer to be involved during the trial.

© NS, 2025, § 4.5.33.
7 NS, 2025, § 4.5.29; PICF § 1.
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Investigators should also carefully consider the potential
for family and carer involvement when designing the trial
and informed consent processes. Although involved and
better-informed families and carers will be able to better
identify post-trial needs and support post-trial care, shar-
ing information with them must be explicitly consented to
by the participant. If the participant agrees to involve fam-
ily members and carers in decision making, investigator
teams should be prepared to account for how factors such
as complex relational dynamics and cultural and linguistic
diversity may shape informational needs and the nature of
decision-making about the long-term implications of par-
ticipation. If investigators intend to gather information from
families and carers for the purposes of the trial or post-trial
device use, formal and separate consent must be obtained.
If investigators believe that the nature of the intervention or
target condition may have an effect on participants’ capac-
ity to consent to participate in or withdraw from the trial,
this must be reflected in the trial design and approved by
the HREC (e.g., Advanced Care Directives, nomination of
Medical Treatment Decision Makers)(see Recommenda-
tion 4 for more on the involvement of families and carers).

Unlike family and carer involvement, which must be
carefully navigated according to each participants indi-
vidual circumstances, it is essential that participants’ pri-
mary treating clinicians are actively engaged and consulted
throughout the trial, rather than just at the beginning®
Establishing connections with referring clinicians, including
the sharing of participants’ trial-related health information
at the end of the trial, is critical to ensuring continuity of
care. During the trial, the clinician may need to be informed
by the research team of adverse events or changes to the
participant’s intervention. In some circumstances, par-
ticipants’ referring clinicians could be assisted to cultivate
certain clinical and technical skills — commensurate with
their training — to take on aspects of participants’ ongo-
ing care related to the trial intervention as part of a shared
care arrangement. Negotiations may need to occur regard-
ing which aspects of care sit with whom, depending on the
participant’s available clinical team. At a minimum, the pri-
mary clinician will be caring for the participant post-trial
and will need to be aware of outcomes and future plans for
the intervention (see also Recommendation 7).

Recommendation 4: Design of post-trial arrangements should
be informed by those with lived experience of the condition or
intervention, as well as their clinicians, family and carers, with
participants’ hopes and expectations about their post-trial
device-related healthcare and quality of life explored and
ascertained during consent and throughout the trial

It is routine to discuss participants’ hopes and expec-
tations about the nature and purpose of the research

8NS, § 2.2.6; PICE, § 3.
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during informed consent. This is primarily to ensure par-
ticipants appreciate the difference between a research
trial and medical treatment; while participants may ben-
efit from their participation, the purpose of a clinical trial
is to investigate the clinical impact of an intervention,
including its safety and tolerability and/or efficacy. It is
important to discuss hopes and expectations to ensure
participants understand the scope and boundaries of
investigator roles and expected outcomes of the trial (see
also Recommendation 7).

However, participants will often hold certain hopes
and expectations about their participation that do not
strictly relate to the purpose of the trial. For example, par-
ticipants may have specific ‘post-trial’ hopes and expec-
tations about what trial participation will mean for their
long-term healthcare and quality of life. Participants
are likely to have had experiences with the standard of
care, or with healthcare services more broadly, that have
shaped their expectations or hopes with regard to contin-
ued use of the device after the trial has ended, access to
the trial site, or ongoing relationships with the investiga-
tor team after the trial ends.

Realistic and appropriate post-trial care and support
options should be discussed prior to protocol design.
Families, carers and clinicians should be consulted prior
to the design of the trial, and ideally co-design the trial
with researchers and those with lived experience of the
condition, including by identifying what post-trial care
needs there may be, what flexibility may be required and
what current resources there are for care. While study
designs need not be configured to meet the post-trial
hopes and expectations of individual participants, they
should accommodate, or at least not needlessly obstruct,
participants from pursuing post-trial goals — especially
when these accommodations are relatively simple, not
resource intensive, or can be incorporated in initial trial
funding proposals (see Recommendation 6 for more on
the configuration of post-trial arrangements).

It will often not be possible to canvass all of partici-
pants’ hopes and expectations during recruitment. As
participants’ health, lifestyle, or preferences evolve dur-
ing the trial — particularly in response to how well they
benefit from the therapy — their goals for life after the
trial may also change. Participants’ post-trial hopes,
expectations, concerns, and fears should continuously be
explored and ascertained, and should be used to inform
future trial co-design. For example, if previous trials
of similar devices have found that surgically removing
devices caused participants psychological harm or dis-
tress, HRECs should consider requiring provisions for
psychological and support services beyond the partici-
pant’s involvement in the trial.

Importantly, careful consideration should be given to
who is most appropriate and qualified to hold discussions
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about post-trial hopes and expectations. Discussions of
participants hopes and expectations about their post-trial
healthcare arrangements should only be with their pri-
mary treating clinicians as this is within their expertise and
the scope of their role. Engaging in healthcare-related dis-
cussions with an investigator who is not clinically trained
may introduce risks, particularly if they are not equipped
to provide appropriate clinical advice or do not have all the
information about the participant’s health or health care.
However, discussions of hopes and expectations limited in
scope to the device and post-trial support (e.g., program-
ming and calibration, software and hardware updates,
repeat medical procedures) may be realistically explored
by clinical trial personnel most knowledgeable about the
likely outcomes and ongoing device-specific care to be
offered. In some instances, there may be ambiguity as to
whether certain post-trial hopes and expectations raised
by participant are clinical in nature. Investigators should
judge whether post-trial support issues fall within their
remit, should be referred to the participant’s primary
healthcare provider, or require coordinated input to deter-
mine appropriate post-trial arrangements.

Recommendation 5: Study design and ethical review
processes should identify, assess for and mitigate risks of
harm, discomfort, and adversity from the discontinuation of
clinical development of devices
Most trials fail to deliver new therapeutics. There are
numerous scenarios that could lead to the clinical devel-
opment of an implantable neural device being discontin-
ued. A clinical trial may be terminated early due to safety
concerns. Funding may not be obtained for investigator-
initiated device development to progress to the next stage
towards commercialisation. If clinical endpoints are not
met, an industry trial sponsor may decide not to progress
to the next stage of clinical development. A sponsor may
change its commercial strategy and decide to shelve the
product after the trial, or wind down operations entirely,
if a device is not forecast to succeed on the market.
Discontinuing the development of an implantable
device can expose participants to risks of harm, discom-
fort, and adversity. Risks to participants that arise as a
consequence of trial termination or later discontinuation
of device development should be addressed during HREC
review. HRECs should, as part of the review process,
work with trial investigators and sponsors to identify and
assess risks of discontinuation. A pragmatic way to sup-
port this in Australia would be to amend the National
Human Research Ethics Application to specifically ask
about the potential risk of an implantable neural device
being discontinued during the trial, along with corre-
sponding mitigation and management strategies [54].
HRECs should require trial risk management plans to
include strategies to minimise and manage risks if the
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trial is discontinued. As a matter of institutional gover-
nance, legal agreements signed between parties should,
where possible, establish lines of accountability for risk
mitigation. Clear lines of accountability should be iden-
tifiable to, and form part of, the HREC review process.
Commitments from sponsors and device manufacturers
will need to be secured beforehand.

In Australia, if a sponsor terminates a trial early the
sponsor is required to notify all relevant parties with-
out delay.’ After notifications of early trial termination
have been made, Australian NHMRC guidance recom-
mends that the HREC convenes to review processes for
“informing participants” and arrangements for “contin-
ued care and follow-up”'® With respect to these Austra-
lian standards for trial termination, investigators should
briefly engage and consult with participants, families,
and caregivers to gather updated hopes and expectations
at this point in time for the specific circumstances so that
HRECs can take these perspectives into consideration
when deciding on the most acceptable and appropriate
arrangements for continued care.

Recommendation 6: Study design and ethical review
processes should identify, assess for and mitigate risks

of harm, discomfort, and adversity as a result of how
participants are discharged from the trial or are transitioned
into post-trial care

Post-trial arrangements are often configured depend-
ing on the nature of the intervention and the stage of the
trial. For certain implantable devices with prior regula-
tory approvals, participants may have the option of con-
tinuing to use the device off-label with occasional visits
to the trial site for device maintenance. Other trials may
write device removal into the trial protocol, for example
if it is a first-in-human investigator-initiated trial where
longer term safety and device support are less clear. In
trials of permanently implantable devices, it may not be
safe or feasible to remove the implant at the end of the
study, even if it is a first-in-human trial.

This recommendation concerns risks to participants
that may arise after the end of a trial because of the
specific configuration of trial discharge procedures or
follow-up arrangements. Our multidisciplinary panel
accepted that planning for follow-up and continued care
is established good clinical practice in Australia. Clini-
cal trials are required to implement “appropriate” pro-
cedures for monitoring safety and tolerability, and for
reporting and providing medical care for adverse events
during the trial [56]. Relevant GCP standards for medical

° I1SO 14,155, § 1; 8.2.1. Sponsors must also promptly notify the TGA in
accordance with the TGA’s scheme for the investigation of “unapproved”
therapeutic goods (TGA, [55]).

10 NHMRC, ‘Safety monitoring and reporting in clinical trials involving
therapeutic goods, 2016, p.10.

Page 11 of 19

device trials lay out what is appropriate for safety and
monitoring for adverse events."!

However, what constitutes ‘appropriate’ follow-up —
beyond the cadence of visits to the trial site for safety
monitoring — is less clear for implantable neural devices.
Loss of access to the device or device-related support,
or changes in how a participant is able to use the device,
may cause harms that are neither well understood nor
simple to monitor. Evidence suggests that when partici-
pants exit these trials they face potential psychological
and social harms, as well as discomforts and burdens,
that are more subtle and difficult to detect than the physi-
cal risks of continued device implantation or removal [24,
26]. For example, during the trial, participants attend reg-
ular study visits over several years, building close, collab-
orative, and empowering relationships with the research
team [53, 57, 58]. By contrast, post-trial follow-up may
involve few or no site visits, with only ad hoc commu-
nication about safety or data collection over a limited
period. Such arrangements may be appropriate for the
purposes of safety and tolerability monitoring, but they
can overlook potential feelings of isolation, loss of con-
nection, and diminished sense of meaning that partici-
pants may experience after the trial has ended. Similarly,
participants in some early first-in-human studies may
be required by the protocol to undergo surgical device
removal at the end of the trial [17]. This has the potential
to lead to distress or unwelcome changes in personality,
identity, or sense of agency, particularly if the device had
been experienced as effective or empowering during the
trial [26].

Investigators and sponsors should work with HRECs
to identify and assess more subtle risks of psychological
and social harm, distress, discomfort, burden and vul-
nerability that may arise as participants’ transition out
of the trial or at the conclusion of the follow-up period.
Ethics approval of arrangements for follow-up and con-
tinued use must consider whether there are appropriate
risk minimisation, mitigation and management proce-
dures in place. Importantly, if the trial protocol involves
optional surgical removal of the device at its conclusion,
or if device removal is clinically recommended for other
reasons by investigators, HRECs must ensure that par-
ticipants are not subjected to undue pressure to undergo
surgical removal procedures [59].

Recommendation 7: Study design and ethical review
processes should take into account how post-trial device-
related support will be managed after the trial ends, and by
whom

Study design and ethical review processes should take
into account how post-trial device-related suppor

1150 14,155, § 6.7, 10.7.
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Device maintenance and care for participants with
implanted devices often requires ongoing specialised
clinical and technical expertise. After the trial, par-
ticipants may need to return to trial investigators or the
sponsor for kinds of care and support outside the clini-
cal competencies of their primary treating physician
(e.g., device repair and maintenance). If continued use in
an option for participants, it is current best practice for
investigators to contact and even seek approval from a
participant’s personal physician at the start of the trial,
so that personal physicians would have the information
and resources needed to manage ongoing care after the
trial.'?

If elements of post-trial care cannot be carried out by
the participants’ primary care provider after the trial,
certain members of the research team with the requisite
specialist or technical skills may need to take on ongo-
ing support responsibilities for trial participants. For
example, clinical psychiatrists or neurologists involved as
investigators in a DBS trial may assume responsibility for
device calibration, while bioengineers in a BCI trial may
be the only ones with the expertise to perform program-
ming and software updates.

For participants who continue to use a device after
the trial has ended, reliance on a lone or small number
of trial investigators poses a risk to their ongoing care if
these individuals become unavailable due to retirement,
relocation, or other reasons. For these trial investigators
with exclusive clinical or technical expertise to man-
age the device - many of whom may be passionate about
seeing these participants continue to benefit - there may
be no reimbursement for ongoing device-related proce-
dures if these devices are not yet covered by health insur-
ance, and the time commitment involved may limit the
researchers’ capacity for other clinical research projects
or provision of clinical care to other patients. Academic
clinical researchers may not obtain sustainable funding
for ongoing research programs and may therefore no
longer be able to offer support to previous participants.
There may also be issues with liability and insurance cov-
erage for these experts if they provide support to partic-
ipants when they are no longer covered by clinical trial
insurance, which may then lead to reluctance to provide
any post-trial support.

HREC review processes should require that inves-
tigators consider both the feasibility of research team
members providing ongoing device maintenance for
participants and the risk of technological obsolescence,
which could compromise long-term usability and partici-
pant safety. Attention should be given to device software
and hardware maintenance responsibilities that are likely
to accumulate, and which members of the research team

12 1SO 14,555 § 5.8.4.
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are likely to assume these responsibilities. These discus-
sions between HRECs and investigators should occur
during initial ethical review of the clinical investigation
plan, rather than being deferred until ethical review of
follow-up extension studies, or until participants have
already completed the trial. HRECs should work with
investigators, sponsors, and the trial institution to con-
sider what supports (e.g., financial, technical, legal) can
be made available to help research team members man-
age long-term device support responsibilities, and who
will assume these responsibilities if the originally respon-
sible persons become unavailable (see Recommendation
10).

Recommendation 8: Barriers to prospective participants
accessing clinical trials and post-trial support should be
identified and addressed
Socioeconomic and geographic barriers put many
approved implantable neural devices (e.g., DBS) out of
reach for many who need them [60]. These barriers also
prevent many eligible individuals with neurological and
psychiatric disorders from participating in trials. For
example, a potential participant may be excluded from
a trial due to concerns that they will be unable to meet
study demands, or that valid informed consent will be dif-
ficult to obtain (e.g., due to linguistic, cultural, or ethnic
differences; fluctuating or reduced decisional capacity).
Many individuals may not participate simply because they
never have the opportunity to hear about the trial (e.g.,
due to geographic isolation or socioeconomic challenges).
Most of the time, these barriers are construed and
addressed in terms of how they prevent otherwise eli-
gible patients from participating. But barriers to access-
ing research should also be construed in terms of the
disproportionate effects on participants’ ability to con-
tinue accessing interventions after the trial. Some eligible
individuals may be able to participate in a trial but will be
disproportionately affected by barriers to continued use
after the initial trial ends. Anticipating how their contin-
ued use will be impacted by barriers post-trial, some pro-
spective participants may elect not to enrol in the trial on
this basis. From the recruitment side, there is a risk that
concerns about loss of participants to follow-up - and
the implications for long-term monitoring and data col-
lection - may tilt recruitment towards participants from
more urban and economically privileged areas.
Investigators, HRECs and trial sponsors should work to
identify and address barriers to follow-up and continued
care. How identified barriers are addressed will depend
on the context of the study and resources of the primary
funding source. For example, in a late-stage clinical trial
of a device, or where a device is approved for use in other
conditions, investigators and sponsors should strive to
ensure that participants’ socio-economic or geographic



Higgins et al. BMC Medlical Ethics (2026) 27:153

circumstances do not disproportionately impact post-
trial use of the device. Doing so could involve enquiring
as to whether disadvantaged participants are eligible for
special access or financial support programs offered by
the device manufacturer, relevant charitable organisa-
tions, or benefit schemes within the healthcare system.

Although most of the personal cost of continued use paid
by past participants will be associated with specialist health-
care services and device maintenance, sponsors, inves-
tigators, and HRECs should also consider how the costs
of travel (and in some cases, accommodation) for regular
outpatient visits can act as a barrier. The level of reimburse-
ment for travel and accommodation deemed acceptable
during the trial may disproportionately affect participants
who are geographically isolated or socio-economically chal-
lenged once the trial concludes. Decisions about reimburse-
ment should recognise that while excessive payment may
unduly influence participation, this issue is often overblown
resulting in insufficient payment and can stand as a barrier
to ongoing access (see Fig. 2 for examples).

Recommendation 9: Trial insurance and compensation
agreements should stipulate whether and what post-trial
participation-related harms are covered. This must be discussed
with participants during informed consent, and investigators
should be prepared to explain it or assist participants with
finding answers to questions outside their competency

The insurance landscape surrounding clinical trials is
notably complex. Fundamentally, trial insurance func-
tions to provide financial and operational protection
against liability claims brought on by adverse or unfore-
seen events during the trial. Sponsors running medical
device trials in Australia use standard agreements that
contain indemnity provisions requiring the sponsor to
compensate participants for injuries or harms arising
from their participation in the trial [61, 62].

However, the basis for compensating participants
becomes uncertain if harms are not clearly trial-related
or if they only arise once the trial has been closed and
these governance agreements have expired. For partici-
pants who continue using devices after the end of the
trial, participants in trials of devices with prior regulatory
approvals may be able to rely on public health coverage
or private insurance to cover costs of device-related inju-
ries or harms. On the other hand, participants continuing
to use devices that are ‘unapproved’ may lack coverage
and protection after the trial ends despite facing ongoing
and potentially serious risks related to the intervention.

Sponsors and trial institutions responsible for these tri-
als, along with research governance officers, must explic-
itly ensure that their policies meet agreed standards for
compensation. There should also be clear and explicit
communication to participants of the types of harms cov-
ered and duration of coverage. Participants must have a
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genuine opportunity during informed consent to discuss
the insurance protections available for device-related
harms that may arise after the trial concludes. The exis-
tence and nature of these protections may be a critical
factor in participants’ decisions to enrol, especially in
trials where participants are consenting to receive poten-
tially lifelong or irreversible implantable devices.
Although investigators should not be expected (nor
attempt to) fully explain legally dense indemnity and
compensation agreements if outside their scope of com-
petency, they should nonetheless be prepared to walk
participants through the basic elements of these protec-
tions and entitlements and convey their significance in
the context of the investigational device, or for the infor-
mation to be provided in a way that is easily understand-
able. Crucial in this discussion is a disclosure of potential
limitations of existing insurance protections once the trial
ends. If participants have questions about compensation
or insurance arrangements that investigators do not have
the knowledge to answer accurately, investigators should
promptly connect them with the trial designated per-
son to address such queries.® Designated trial persons
must be prepared to provide clear explanations regarding
whether, and to what extent, device-related injuries and
other harms will be covered after the trial ends.
Organisations responsible for drafting and updating
Australian standard compensation and insurance agree-
ments used across industry and investigator-led trials
should ensure that these guidelines reflect the latest ethi-
cal and professional standards regarding participant well-
being in medical device trials. These organisations should
ensure that any compensation guidelines reflect the
range of clinical trial sponsors, trial designs, and insur-
ers.'* Standard agreements must stipulate as clearly as
possible whether, and to what extent, and for what dura-
tion, research-related harms, including psychological and
social harms and distress due to the use of an investiga-
tional device, are covered after the trial has concluded.

Recommendation 10: Reform to medical device and clinical
trial regulation should consider post-trial risks of participant
harm, discomfort and adversity. Regulators should be
prepared to work with commercial and non-commercial
device developers in addressing post-trial challenges
National reforms to medical device regulation should
consider post-trial harms specific to implantable

13 PICE, § 17.

14 The MTAA Compensation Guidelines have not been updated since 2010
(1st version). Various federal and state-level research governance docu-
ments direct clinical trial organisers to use Medical Technology Association
of Australia (MTAA) compensation guidelines and standard governance
templates. For example, the Victorian Department of Health’s Research
Governance Checklist and Ethics Checklist for clinical trials both refer to
standard MTAA agreement templates.
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Recommendation 8:Barriers to prospective
participants accessing clinical trials and post-
trial support should be identified and addressed.

Some geographic and socioeconomic barriers to accessing trial
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participation and ongoing support are unique to the specific to the

regulatory context and participants’ personal circumstances.

v

Federal regulations

TheAustralian Prostheses List (PL) contains
registered medical devices for which insurers
must pay a benefit when a member has the
relevant coverage (Private Health Insurance
Act,2007). The PL enables practitioners to
choose the best available prostheses for
privately insured patients without restrictions
from health funds.

Some implantable neural devices are listed on
the PL as they hold prior regulatory
authorisations (e.g., DBS), even if they
continue to be investigated in clinical trials for
conditions that are not approved for.

Trial sponsors may have funding to cover
devices and procedures only for duration of
the trial. After the trial, if a privately insured
individual continues using an investigational
device outside the clinical trial, the
participants’ private insurance may be needed
to cover the minimum benefit for hardware
maintenance.

Barriertoaccessing continued support

Many implantable devices require
hardware maintenance and repair,
and uses of approved devicesina
research context may require more
frequent maintenance procedures
(e.g., DBS for certain psychiatric
conditions).

Participants without private health
insurance cannot access PL benefits
for device replacements. They may
instead need to obtain device
hardware replacements (e.g.,
batteries) through the public health
system. Accessing specialistservices
publiclycanresultin long wait times
and uncertain availability.

The prospect of being unable to afford
continued use of a device may
discourage some individuals from
participatingin clinical trialsin the
first place.

v

Interstate regulatory differences

In some Australian states and territories,
psychosurgery is prohibited.

The New South Wales Mental Health Act 2007
(NSW, s.83) and the Northern Territory Mental
Health and Related Services Act 1998 (NT,
s5.58) prohibit psychosurgery, including the
use of neurosurgical devices (e.g., DBS) for
psychiatric conditions.

Trial participants living in these states who
receive investigational DBS for a psychiatric
condition cannot legally access care for the
use of this device, such as device calibration,
lead adjustment, or surgical battery
replacement (RANZCP,2022)

Barrierto accessing continued support

If participants are eligibleto enrol ina
psychosurgical DBS trial in a state where
the procedure is legal (e.g., Victoria or
Queensland) but live in or later move to
ajurisdictionwhere it is prohibited (e.g.,
NSW or NT), they would need to travel
interstate to undergo the procedure and
receive ongoing outpatient care.

During the trial, this typicallyinvolves
sponsor-funded flights and
accommodation for surgery, device
calibration, and follow-up visits at the
study site. However, once the trial
concludes, or if funding does not extend
into follow-up phases, participants may
lose this financial support.

Without sponsor coverage, the costs of
regularinterstate travel could create
substantial financial, logistical,and
psychosocial burdens, leading to
inequitiesinaccess compared to
participants livingin jurisdictions where
the procedure is permitted.

v

State regulations

The Victorian Patient Transport Assistance
Scheme (VPTAS) subsidises travel and
accommodation costs for Victorians who must
travel longdistances (>100km) to access
specialisttreatment.

The scheme excludespatients receiving
specialistcare for interventions received as
part of clinical trials or experimental
treatments.

Barrierto accessing continued support

Intrials of implantable neural devices,
participants are typicallyreimbursed for
travel and accommodation costs during
the primary trial period, but not for
outpatient visits over follow-up
extension studies, as the budget has
typically been exhausted.

Because these follow-up visits are still
considered part of a clinical trial (they
are receiving care for an ‘unapproved’
therapy), participants may not be
eligible for VPTAS support for travel
related to device maintenance.

Those livinglong distances from the study
site could face disproportionate
financial burdens associated with
travelling to the study site for care
related to continued use without the
support of this benefit scheme.

Fig. 2 Examples of barriers to accessing clinical trials and post-trial support in implantable neural devices trials in Australia
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medical device research [24]. In 2019, the Australian
TGA launched ‘An Action Plan for Medical Devices’ as
part of a broader government reform effort to improve
the quality and transparency of clinical investigations of
medical devices [63]. Some of these recent reforms have
targeted oversight of higher-risk medical devices.

In implementing these reforms, consideration should
be given to how trial organisers can be supported in
managing the ongoing uncertainty around post-trial
responsibilities, particularly in contexts where internal
governance processes and current guidance are inad-
equate. Measures that increase scrutiny of medical device
sponsors and improve long-term participant safety and
wellbeing are welcome, but they should not impose an
insurmountable burden on sponsors and investigators.
For example, there was industry pushback against the
TGA’s commitment to review more devices under the
more costly and extensive Clinical Trial Authorisation
(CTA) pathway for clinical trial approval compared to
the Clinical Trial Notification (CTN) pathway. An Aus-
tralian industry consortium cautioned that higher costs
and extended review times under the CTA scheme may
reduce the number of first-in-human trials and subse-
quent studies conducted locally [64].

Regulatory bodies should explore mechanisms to support
developers of implantable neural devices, especially inves-
tigator-initiated studies and start-up manufacturers, who
may be disproportionately affected by the costs associated
with providing post-trial support for users of irreversible or
lifelong devices. For example, the CTA scheme is currently
under review as of 2025. If it requires sponsors to provide
a plan detailing how they will manage long-term implants
as part of trial authorisation (as recommended in other
jurisdictions'®), regulatory bodies should explore options
to support sponsors in doing so. One option to support and
encourage innovation while providing realistic and appro-
priate participant protection would be to establish a central
fund to assist investigators and sponsors with the ongoing
costs of device maintenance and repair where no reimburse-
ment is available within the public health system [16, 65].

Recommendation 11: Specific ethical guidelines and a
framework of responsibility should be developed to inform
the design, implementation and ethical review of post-trial
arrangements

There is a growing emphasis on life-cycle based
approaches to the assessment, development, and use of

For example, see recommendation 12 of the UK Regulatory Horizons
Council report in 2022 “The regulation of neurotechnology’ “As part of
its plans to amend the UK Medical Devices Regulations to clarify and
strengthen the requirement for manufacturers to implement a post-market
surveillance and vigilance system, the MHRA should consider requiring
manufacturers to present a plan describing how they intend to manage long-
term implants installed in patients, as part of their submission to Approved
Bodies.
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medical devices [66, 67]. This has been reflected in recent
reforms that have enshrined clear responsibilities for
device sponsors and manufacturers across the entire life
span of devices. In Australia, recent reforms reflecting
this life-cycle approach include the requirement (intro-
duced in 2025) for device manufacturers to submit and
maintain unique device identifiers for approved medical
devices (UDIs) [68] and expanded post-market surveil-
lance and adverse event reporting obligations [69].

For trials of implantable neural devices, the incorpo-
ration of life-cycle based approaches into local deci-
sion-making about post-trial responsibilities can be
challenging. If it is accepted that a key aspect of HREC
review is how an investigational implantable device will
be used after the trial ends, then review processes must
necessarily look ahead to later stages of the device lifecy-
cle, particularly where the intervention is an implantable
and potentially lifelong device. The question of which
stakeholders should assume responsibility for post-trial
support is complicated by the range of possible devel-
opmental trajectories the device may follow, and by the
competitive commercial pressures of medical device
research and development, which can render commit-
ments to post-trial support unrealistic.

Current ethical guidance, good clinical practice stan-
dards, and even regulatory reforms that enshrine ongoing
sponsor responsibilities do not provide clear guidance
on what is required in these situations. For example, it
is unclear how HRECs should factor into their decision-
making the foreseeability that a foreign trial sponsor
might leave the country or disengage with participants
after collecting local data, potentially leaving participants
with implanted investigational devices but without local
support. Similarly, it is unclear how HRECs should take
into account that trials of certain implantable neural
device systems (e.g., BCIs) foster unusually close, collab-
orative relationships between researchers and partici-
pants. These questions are particularly challenging when
devices are intended to remain implanted for the lifetime
of the device or the participant.

There is a need for an adaptable international ethi-
cal framework of post-trial responsibility to inform
decision-making about the appropriateness of post-trial
arrangements. Ethical guidance that can be specified in
cross-jurisdictional contexts is needed because HRECs
must be able to provide clear rationales for decisions to
approve a trial, approve an extension, or suspend a trial.
Current ethical guidelines do not support researchers
to effectively design ethical post-trial arrangements, let
alone equip HREC:s to justify concerns regarding the eth-
ical adequacy of post-trial arrangements.

This ethical framework should satisfy at least three
desiderata. First, it should be capable of being adapted
to the specific research context, including the legal,
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regulatory and healthcare systems in which the research
is taking place. Second, it should identify critical decision
points where responsibilities may shift between stake-
holders and outline a continuum of acceptable arrange-
ments in light of various contingencies and possible
scenarios. Finally, this guidance should be reasonably
sensitive to a breadth of clinical, trial, and device-related
factors, including but not limited to, the device’s mode
of administration, risk classification, intended duration
of use, context of use (e.g., visits to the site vs. in-home
care), as well as the trial phase, and whether the device
has prior regulatory approvals.

This guidance should be developed through an inter-
disciplinary consultation and collaboration process, and
relevant aspects should be incorporated into national
research ethical guidance and clinical trial governance.

Discussion

Trials of implantable neural devices are increasing, with
a number of neurotechnology companies preparing to
launch large, multi-site, pivotal trials in the coming years.
However, there is still considerable uncertainty over the
post-trial responsibilities of trial stakeholders, and how
these should be negotiated and communicated to partici-
pants throughout the trial. Existing guidance enshrined
in international research ethics documents is inadequate
in this area of medical device innovation. Meaningful
progress will necessitate multi-disciplinary collaboration
and attentiveness to how context shapes what is accept-
able and feasible.

We outline 11 recommendations on post-trial respon-
sibility. We designed these recommendations to be fea-
sible and ethically desirable within current Australian
governance and funding structures, and so some of the
implementation groundwork has already been laid. As
panellists reviewed provisional recommendations, they
were prompted to consider the feasibility of each provi-
sional recommendation in their evaluation of its desir-
ability. Part of this consideration of feasibility required
that panellists draw from an understanding of the general
roles and responsibilities of key actors working in clini-
cal research, and the general limits of what can be rea-
sonably expected of individuals or organisations [70]. A
key advantage of bringing together Australian multi-dis-
ciplinary experts, however, was that panellists were also
able to assess the feasibility of recommendations in the
Australian context, such as whether an ethically accept-
able practice was already required under Australian gov-
ernance frameworks, or whether a responsibility that
might be appropriate elsewhere would be unnecessarily
burdensome in the Australian setting.

We found that panellists most often voted against a rec-
ommendation when they disagreed about its feasibility in
the Australian context. One form of disagreement came
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from panellists who felt that the post-trial responsibilities
being proposed had already been represented in internal
organisational policies or were routinely carried out in
their area of professional practice. For example, one panel
member’s perspective was that large medical device com-
panies had built many post-trial considerations into their
standard operating procedures because they had the
resources and translational experience to do so.

We were not surprised to discover differences in organ-
isational or disciplinary preparedness for post-trial mat-
ters across our multidisciplinary panel. Implantable
neural device research covers a variety of device types at
different stages of development, regulatory approval, and
integration into Australian clinical practice. It was, on
the contrary, encouraging that some panellists reported
their organisations or professions had already found ways
to manage certain post-trial dilemmas to an acceptable
standard, as this suggests implementation is feasible.
Future empirical ethics work on this problem should
also consider investigating local institutional policies and
strategies that have been established to address post-trial
issues. A recent attempt at this was published by Bassil
& Jongsma (2025), who investigated the deliberations of
Dutch HRECs on issues of post-trial responsibility using
open-ended questions to explore explantation decisions,
post-trial care responsibilities, and consideration of risks
of psychological harms.

We did not, however, regard reported successes in
managing of post-trial tensions as sufficient reason to
discard certain recommendations outright, nor as nec-
essarily weakening their ethical appropriateness. It is
promising that some Australian organisations and pro-
fessional sub-disciplines perform better in particular
areas of post-trial responsibility; however, this does not
obviate the need for broader action and implementation
in the Australian context. Grant-funded investigators
new to clinical trials, and start-ups preparing their first
studies, should not be left to navigate these issues with-
out clear ethical guidance. A crucial step as the field con-
tinues to develop such guidance (see Recommendation
11) is recognising post-trial responsibility as a bona fide
research ethics issue; hitherto, there has been a tendency
to frame post-trial responsibility as a fragmented moral
problem dispersed across the domains of law, corporate
governance, and clinical care. These recommendations
show how post-trial responsibilities can be embedded
in research governance. They also suggest that, while
few areas raise wholly unique ethical issues, some areas
of innovation — such as implantable neural devices —
require guidance tailored to their distinctive ethical,
practical and regulatory challenges.

These recommendations and the process used to
develop them are not without limitations. Not all pan-
ellists who participated in the workshops completed
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the final survey (3 panellists and the core team mem-
bers, who were not eligible to vote, did not complete
the survey). While the response rate of 83% among eli-
gible participants was high for a Delphi study [39], we
acknowledge that this may limit the generalisability of the
findings to Australian stakeholders and actors working
in this innovation area and may increase the influence of
individual perspectives.

Though our multidisciplinary group included several
lived experience and disability advocates, to our knowl-
edge none of the panellists were current or former users
of implantable neural devices. Just as it is essential to
involve potential participants, co-researchers, and com-
munity representatives in study design and planning, it is
crucial to engage them when developing ethical recom-
mendations, so these reflect participants’ priorities, val-
ues, and needs. Local lived experience community and
consumers will be critical for informing the research
governance in Australia. Consultation with local con-
sumer groups in the development of ethical guidance
should include those who have used or are using com-
mercially available implants, rather than only those with
general research participation experience as their lived
experience will be essential in determining post-trial care
needs. As the recommendations in this study bear out,
post-trial issues are context-sensitive, and ethical risks
and mitigation strategies in Australia may not translate
directly to another.

Conclusion

This study provides the first recommendations for
post-trial responsibilities in implantable neural device
research developed for a specific jurisdictional context:
Australia. By embedding this consensus exercise in the
Australian innovation context and linking prescriptive
requirements to responsible parties, these 11 recommen-
dations offer action-guiding direction to improve post-
trial ethical practices. While their implementation will
require further engagement with consumer groups, par-
ticularly with those with lived experience of the relevant
conditions and prior or present use of related devices,
our findings demonstrate both the feasibility and urgency
of addressing post-trial responsibilities in a rapidly evolv-
ing innovation landscape. Building on existing organisa-
tional practices and expanding community involvement
will be essential to ensure that participants are supported
ethically and sustainably as neurotechnology advances.
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