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Dear Editor,

The new European Medical Device Regulation (MDR), i.e. Regulation
(EU) 2017/745, came into force in May 2021 and is being gradually
implemented, with full compliance required for all medical devices on
the EU market by May 2028. One key objective of the MDR is to regulate
devices that, while technically being similar or even identical to medical
devices, do not (yet) have an explicit clinical purpose. Under the pre-
vious regulatory framework, the Medical Device Directive (MDD), Non-
Invasive Brain Stimulation (NIBS) devices with a medical purpose were
classified as medical devices and subjected to regulatory control. How-
ever, when the same NIBS devices were used for non-medical purposes,
such as cognitive enhancement in healthy individuals or experimental
research on healthy participants, they were not regulated, despite posing
the same risks. The new MDR aims to address this gap by extending
regulatory control to such "non-medical devices", enhancing user safety
through "more stringent” conformity assessment and post-market sur-
veillance and ensuring that unsafe or non-compliant devices do not
reach the public market.

Annex XVI of the MDR lists devices that fall under the scope of the
law, even though they are lacking an intended medical purpose. The list
includes: “Equipment intended for brain stimulation that apply electrical
currents or magnetic or electromagnetic fields that penetrate the cranium to
modify neural activity in the brain.“ This category encompasses all forms
of transcranial electrical stimulation (tES), including direct current,
alternating current and random noise stimulation (tDCS, tACS, and
tRNS) and transcranial magnetic stimulation (TMS). Notably, neither
the list in Annex XVI nor their reclassification include more recently
introduced technologies that employ other physical principles to non-
invasively stimulate the human brain, such as transcranial ultrasonic
stimulation (TUS) or photobiomodulation (PBM). While Annex XVI had
listed the transcranial electrical and magnetic stimulation technologies
in 2017, the risk classification for these devices, when being used for
non-medical purposes, remained unspecified for several years. This left
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industry and researchers in limbo as they awaited final decisions from
the EU.

Under the MDR, medical devices are classified into four classes
following a risk-based classification scheme, which links the class of the
device to the potential risk posed to the patient’s health due to perfor-
mance faults. All medical devices are classified as class I, Ila, IIb, or III,
with class III being the highest risk class. Class III devices are per defi-
nition those where a malfunction or failure of the device could result in
death or serious injury. These are primarily devices intended for inva-
sive surgical procedures, such as deep brain stimulators or pacemakers.
Guidance documents, published in 2021, clarified that NIBS technolo-
gies used for clinical or medical purposes (and thus covered by the core
of the MDR rather than Annex XVI), were classified as Class IIa (i.e., TMS
and low intensity tES) or Class IIb (see MDCG 2021-24).° It was there-
fore widely assumed that the classification of these types of NIBS devices
would have the same or lower classification for non-medical use, as
patients are generally considered to be at higher risk due to their overall
health status, but this assumption proved incorrect, even the reverse
came up.

While we agree that the risk-benefit ratio of NIBS devices may be
higher and harder to control when used unsupervised by non-experts,
the reclassification was based on the premise of “increased risk”. This
has led to widespread confusion in the brain stimulation field, slowing
research, leaving clinicians uncertain, and frustrating patients [1,2].

The aim of this paper is i) to review the scientific evidence on the
basis of which reclassification was implemented and provide the rele-
vant scientific proof that was omitted; ii) to summarize our efforts how
we have tried to act against the reclassification; iii) to present clear,
evidence-based findings to address existing ambiguities in the regula-
tory NIBS field, providing the scientific community with reliable infor-
mation to guide further research and application. This is relevant as any
risk assessment and claims of possible side and adverse effects should be
based on scientific empirical data rather than speculation. The “saga”

Received 19 November 2024; Received in revised form 15 January 2025; Accepted 16 January 2025

Available online 21 January 2025

1935-861X/© 2025 The Author(s). Published by Elsevier Inc. This is an open access article under the CC BY-NC license (http://creativecommons.org/licenses/by-

nc/4.0/).


https://health.ec.europa.eu/system/files/2021-10/mdcg_2021-24_en_0.pdf
www.sciencedirect.com/science/journal/1935861X
https://www.journals.elsevier.com/brain-stimulation
https://doi.org/10.1016/j.brs.2025.01.012
https://doi.org/10.1016/j.brs.2025.01.012
https://doi.org/10.1016/j.brs.2025.01.012
http://crossmark.crossref.org/dialog/?doi=10.1016/j.brs.2025.01.012&domain=pdf
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

A. Antal et al.

until now was mainly about procedures and regulatory processes and
thus, on formalities. What is missing is a scientific review of the concrete
articles and evidence put forward by the reclassification committee to
justify their revised risk assessment of NIBS. The current article is
written by leading experts, scientists who evaluated this evidence and
provide a pure scientific assessment of the data we have available today.

1. The timeflow of the reclassification

A detailed description related to the timeline of the introduction to of
the MDR, the Reclassification and their effects in the NIBS field can be
found elsewhere. [2]. In summary, in August 2022, the EU released the
relevant draft legislation (active since December 2022 as Commission
Implementing Regulation (EU) 2022/2347) that reclassified all forms of
NIBS without an ‘intended medical purpose’ as Class III devices, the
highest risk category.” The reclassification of NIBS devices reflects
concerns about their potential misuse when sold directly to individuals,
as companies cannot guarantee proper usage. It is explicitly stated in the
draft legislation: "The suggested changes were discussed with national ex-
perts and considering the risks posed by these products on public safety, there
was consensus to maintain them in class III”. Although the EU claimed that
research would remain unaffected and that only industry would be
affected, this has not been the case in practice: many ethics committees
have been misinformed, there have been significant delays in research
projects, increased administrative burdens and delays in the start of
clinical interventions, leaving patients unsatisfied [1-4].

The EU justified the reclassification of non-medical NIBS devices
(Class III) versus medical NIBS devices (Class Ila) referring to recent
scientific evidence suggesting that the risks of NIBS technologies are
more significant than previously understood. The justification high-
lighted potential risks such as “atypical brain development, abnormal
patterns of brain activity, increased metabolic consumption, fatigue, anxiety,
irritability, headaches, muscle twitches, tics, seizures, vertigo, skin irritation
at the electrode site ... “ (see below). The draft reclassification was open
for feedback for four weeks during which several concerns were raised.
It was questioned why the same device would have different risk clas-
sifications under the same regulation, depending on whether it is used in
healthy individuals (e.g., for research) or clinical populations. Another
point of criticism was the paradox of assigning a higher risk classifica-
tion to healthy individuals than to patients.

In a meeting held on October 13th’ 2022, the EU addressed com-
plaints regarding the reclassification of brain stimulators, stating’:
“Contributions were also related to the reclassification of brain stimulators ...
For the brain stimulators, respondents compared Annex XVI products to
analogous medical devices and noted that medical devices are classified as
class IIb, sometimes also as Ila. Therefore, the suggestion was to classify brain
stimulators without a medical purpose as class IIb. The suggested changes
were discussed with national experts and considering the risks posed by these
products on public safety, there was consensus to maintain them in class III".
The list of "national experts" involved in these discussions was not made
public. Feedback from the research community suggested that no safety
experts in the field of NIBS were consulted to review the specific medical
risks cited above or to assess how these risks are supported by scientific
evidence.

The EU’s response to the complaints failed to address the core
contradiction in risk classification of NIBS devices. Identical devices are

4 https://Ine-gmed.com/news/implementing-regulation-eu-2022-2347-1
aying-down-rules-for-the-application-of-regulation-eu-2017-745-as-regards-re
classification-of-groups-of-certain-active-products-without-an-intended-me
dical-pu.

5 Summary report from October 13 meeting by regulatory committee on
medical devices. The meeting confirming the reclassification draft for all Annex
XVI devices lasted from 14:30-17:30.https://www.ombudsman.europa.eu/en/
decision/en/185531.
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categorized differently based on the vague concept of “intended use”.
For example, a TMS stimulator used for diagnostic or therapeutic pur-
poses is classified as a Class II device, but the same device, when used for
research (e.g., studying cognitive functions), is reclassified into a Class
III device. This leaves the field with unresolved questions about where to
draw the line between medical and non-medical use, such as whether a
clinical trial is considered medical or non-medical, or whether research
into the pathophysiology of disease, which could lead to new treat-
ments, qualifies as medical use.

Here, we review the scientific evidence on which this argument was
based and provide the relevant scientific evidence that was omitted.

2. Sources used by the EU for reclassification of risk

In response to our request to the EU for an overview of the literature
supporting the reclassification of NIBS technologies, we received the list
of references that had been provided in the letter of the six member
states to the European Commission that had requested the reclassifica-
tion decision, covering all classes of technologies outlined in Annex XVI
(Fig. 1). Subsequent communication confirmed that this is the complete
list of evaluated sources.

Sources 1-5 do not deal with brain stimulation or safety aspects
relevant to brain stimulation technology. From the remaining five
sources that are relevant to NIBS devices (6-10), two are not original
scientific papers, and only one is published in an international scientific
peer-reviewed journal that focuses on brain stimulation. In the following
sections, we will analyze each of the five sources related to brain stim-
ulation (listed as 6 to 10) and discuss how each source contributed to the
conclusions that prompted the reclassification.

(6) Maslen et al. 2014 is a peer-reviewed paper published in a law
journal, exploring a regulatory framework for neuroenhancement de-
vices. The authors present a case for extending existing medical device
legislation to cover the use of neuroenhancement. The authors argue
that regulation is necessary and propose that both medical and non-
medical uses of NIBS devices should be subject to the same regulatory
standards, as distinguishing between them is often challenging (e.g., is
enhancing the memory of an elderly healthy individual considered a
treatment for normal age-related memory decline or a form of neuro-
enhancement?). Consequently, the paper advocates for the classification
of non-clinical tES use as Class II. The authors emphasize that both
medical devices and neuroenhancement devices operate similarly and
present comparable risks, necessitating consistent regulatory oversight.
Thus, this source argues against the reclassification of NIBS devices as
Class III and calls for uniform regulation regardless of whether these
devices are used on patients or healthy individuals.

(7) Mind Machines 2014 is a policy paper published as a companion
to the Maslen et al., 2014 article by the same authors, which is essen-
tially a lay version of the same paper. They refer the reader to Maslen
2014 for a more academic review of the points made in the report, and
make no new claims regarding safety. Therefore, in the context of risk
classification it does not change the authors’ position put forward in (6).

(8) Monte-Silva et al. 2013 is a highly regarded paper in the field of
tES, published in a prominent peer-reviewed journal, with more than
800 citations to date. This foundational research investigates the
metaplastic effects of tDCS on the motor cortex in healthy young par-
ticipants, demonstrating that the outcomes of multiple tDCS sessions can
be enhanced, abolished or reversed, depending on the interval between
sessions and the duration of the sessions. However, this paper is irrele-
vant to the question at hand, i.e., the reclassification of NIBS devices.
The study neither addressed the safety of tDCS nor reported any sig-
nificant adverse effects. It is only stated that “with the exception of a slight
itching sensation under the tDCS electrodes mentioned by some participants
during stimulation, no other side effects of tDCS or medication were re-
ported.” In summary, this source is just one among hundreds that explore
the neurophysiology of low intensity tES and supports its safety without
raising any major safety concerns. Therefore, this paper does not provide
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stimulation, Wagner et al, AJOB Empiral Bioethics, 2018

Fig. 1. List of references provided by the EU for “scientific evidence” regarding risks of Annex XVI devices the reclassification decision was based on.

evidence to justify reclassifying the non-medical use of NIBS devices as
Class III.

(9) Laurie 2014 is a policy report that addresses all current and some
emerging forms of neuromodulation, including stem cell therapies.
While the primary focus of this publication is on the ethics of neuro-
modulation, safety aspects are only briefly discussed. Additionally, the
authors conflate side effects and adverse effects associated with different
NIBS techniques, despite their distinct modes of action. Ultimately, the
report recommends that non-therapeutic neuromodulation should be a
medical device with a therapeutic indication (i.e., Class II).

(10) Wagner et al. 2018 is the most recent source of information
and examines the public attitudes towards a hypothetical scenario in
which tDCS is used to enhance the cognitive capacities of children. This
work neither evaluated the actual side-effect or adverse-effect profile of
NIBS nor assessed the actual risks of pediatric or neuroenhancement use.
Instead, it investigates which traits or abilities parents would be willing
to enhance in their children using tDCS, while also discussing public
perceptions of fairness regarding neuroenhancements such as mathe-
matical abilities. The study reports that the surveyed group of 227 US
respondents generally oppose making a neuroenhancement available to
children and call for regulation of tDCS use to prevent its misuse.
However, the article does not specify how such regulation should be
implemented. The authors acknowledge that their study may not be
suitable for informing policy development due to the necessary simpli-
fications built in their experimental design.

3. General comments concerning the references provided for the
reclassification

1 The sources of evidence on which the reclassification was based on are
insufficient: It is noteworthy that there were over 7000 peer-reviewed
publications on tDCS alone, and even more for TMS (more than
13,000 on PubMed) in 2020, when the work on reclassification
supposedly started. Addressing such a vast field with only five
sources, seems grossly inadequate. The decision making process
apparently ignored a substantial body of recent data from several
specific safety studies, meta-analyses and reviews, that would have
been suitable for inclusion. Notably, the currently largest, and most
relevant safety studies on tES, published in 2016 and 2017 [5,6],
have not been considered. These publications were prompted after
an international conference supported by the International Federa-
tion of Clinical Neurophysiology (IFCN) in Gottingen, Germany,
specifically on this topic. These and other sources could have been
easily identified by consulting almost any researcher in the field.

2 The included five sources do not cover different NIBS technologies: The 5
sources focus overwhelmingly on tDCS, with only minor references
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to rTMS and tACS. However, the conclusion affects all these and
other technologies, by lumping them all together.

3 Selective inclusion of the five sources do not comply with EU guidelines
that require assessments to be based on the best available data: The
sources used for reclassification do not include safety reviews or
reports on adverse or side effects from the past 10+ years. This
omission is critical, given the rapid developments in the field. If the
literature cited raises concerns from bioethicists or other experts, it is
essential to investigate whether these concerns have been addressed
in subsequent research. To comply with EU guidelines and offer a
robust, informed assessment, a thorough review of the recent liter-
ature, particularly from the last decade—should have been con-
ducted. This would have ensured the decision is based on the most
up-to-date and relevant data.

4 The inappropriate selection of sources led to a conflation of theoretical
risks and actual observed risks: The listed sources reflect the perspec-
tive of lawyers, bioethicists, and non-NIBS medical professionals,
revealing a lack of expertise in NIBS. This becomes evident when
speculative adverse effects, unsupported by references, are presented
as real risks. For instance, Maslen 2014 claims on page 71:" Partic-
ularly, if suboptimal tDCS devices are being used, or devices are being
used incorrectly, there is a risk that undesirable changes to the user’s brain
and its functioning may become difficult to reverse". This assertion is
made without any supporting evidence, rendering the statement
speculative rather than evidence-based. Similarly, Wagner et al. use
alarmist language in their survey questions, without reference to
actual observations of harm or mechanisms of risk: e.g., respondents
are asked about the potential impact of a tDCS intervention that
improves math skills, but might alter a child’s sense of authenticity,
remove beneficial adversity, or affect empathy. While these are valid
and important ethical considerations, they do not relate to the cur-
rent risk profile of NIBS technologies and are not relevant to the
assessment of their safety.

5 Duplicated data in two cited sources: The policy paper “Mind Ma-
chines” and the peer-reviewed article by Maslen and colleagues
(sources 6 and 7 on the list) are cited as separate sources but cover
the same research and data. This redundancy exacerbates the lack of
diversity of sources noted in the previous point.

6 Incorrectly referral to cited sources: The absence of a systematic search
method highlights a significant flaw in the approach. The literature is
not presented in a systematic reference style, making it more difficult
than necessary to locate sources. Additionally, two reports are listed
without a year of publication, which is crucial for assessing the state
of research. With the exception of the paper by Monte-Silva, the
reports and articles listed required very specific searches to be
retrieved.
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7 Concerns regarding the explanations for reclassification: The explana-
tion of the reclassification states: ” .... The risks linked to the use of
equipment intended for brain stimulation are: atypical brain development,
abnormal patterns of brain activity, increased metabolic consumption,
fatigue, anxiety, irritability, headaches, muscle twitches, tics, seizures,
vertigo, skin irritation at the electrode site.. ”. This paragraph appears to
be taken from a theoretical opinion paper, which was published in
2012, but the primary source was not cited: Cohen Kadosh et al.
(2012), Current Biology, Vol 22, Nr 4, page R109 [7]. The original
text states: “For example, repeated stimulation of the parietal cortex to
increase numerical competence during developmental stages when the
prefrontal cortex is more important [13] might not only fail to give any
improvement but it could even worsen performance and lead to atypical
brain development. Like other types of atypical experience during sensitive
periods [14], the stimulation of the wrong brain area might induce
abnormal patterns of brain activity in this brain region and interconnected
areas, and increase metabolic consumption in brain areas that are irrel-
evant to the specific psychological function.” This paper is a theoretical
essay on “The neuroethics of non-invasive brain stimulation”, that
speculates on the potential adverse effects of hypothetical future
stimulation protocols, in particular on the developing brain in chil-
dren, if safety issues are not carefully followed, and calls for “more
research into the safety and potential hazards”. It is therefore
misleading and inappropriate to rely on speculative text as evidence
of actual risks.

8 Lack of support for reclassification from the sources. Finally, even the
listed sources, despite their pitfalls and misinterpretations, do not
provide grounds for reclassification to Class III. On the contrary,
Monte-Silva et al., 2013 supports safety, sources 6, 7, and 9 advocate
for equal legal consideration for patients and healthy individuals.

In summary, it can be concluded that the entire field of non-medical
NIBS and related industries is currently being regulated on the basis of
an inappropriate and outdated selection of a few sources that neither
provide a comprehensive review of the existing literature nor empirical
data to substantiate or justify the reclassification.

Current knowledge on side effects and adverse events of NIBS
technologies (last ten years, 5 most cited papers for tES and TMS).

According to the Common Terminology Criteria for Adverse Events
(AEs)° adverse events are undesirable, uncomfortable, or harmful effects
that are observed after a medical intervention that may or may not be
causally related to it. Conversely, a side effect refers to a consequence
that differs from the intended effect. While a side effect may be ben-
eficial or adverse, an adverse event is by definition unfavorable. Ac-
cording to the recommendations of the International Council for
Harmonisation (ICH) guidelines [8] (Food and Drug Administration,
2011), a mild adverse event (grade 1) is defined as mild symptoms that
do not require medical treatment, such as skin redness or tingling
sensation during tDCS. A moderate adverse event (grade 2) requires
local or non-invasive treatment. Serious adverse events (grade 3) are
serious or medically significant but not immediately life-threatening
events, but include the need for inpatient hospitalization or prolonga-
tion of hospitalization. A life threatening serious adverse event is any
event that puts life at risk (grade 4) or results in death from the SAE
(grade 5).

In the justification text related to the reclassification it is stated”:
“According to the literature: .... The risks linked to the use of equipment
intended for brain stimulation are: atypical brain development, abnormal

6 https://evs.nci.nih.gov/ftpl /CTCAE/CTCAE_4.03/Archive/CTCAE_4.02_2
009-09-15_QuickReference_5x7_Locked.pdf.

7 https://Ine-gmed.com/news/implementing-regulation-eu-2022-2347-layin
g-down-rules-for-the-application-of-regulation-eu-2017-745-as-regards-recla
ssification-of-groups-of-certain-active-  products-without-an-intended-medica
l-purpose.
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patterns of brain activity, increased metabolic consumption, fatigue, anxiety,
irritability, headaches, muscle twitches, tics, seizures, vertigo, skin irritation
at the electrode site ... .

There are several recent comprehensive reviews available based on a
large number of empirical data from both healthy volunteers and pa-
tients to assess the true risk profile of NIBS technologies both with and
without medical purpose. Here we evaluate why the risks that have been
stated in the justification text for reclassification do not correctly reflect
the adverse events that have been reported in the five most cited papers
on TMS or tES safety [5,6,9-11].

1. Atypical brain development has not been reported after NIBS.

2. Increased metabolic consumption is not even an adverse effect but
simply the physiological consequence of increased neuronal activity
(also observable e.g. following natural sensory stimulation and
cognitive processes).

. Abnormal patterns of brain activity (epileptic seizures) - TMS/rTMS
[10]: The best current evidence suggests that the risk of seizures
(abnormal brain activity) induced by (r)TMS is less than 0.03 %.
Importantly, even in the rare event of a seizure occurring during
rTMS, no permanent damage has been reported in current clinical
practice. Seizures, if induced by rTMS, typically occur mainly during
the stimulation session, and a significant portion of reported seizures
may have been misdiagnosed as being in fact convulsive syncopes.
Even studies conducted specifically in patients with epilepsy have
not reported an increased incidence of rTMS-associated seizures
occurring within hours or days after the end of stimulation. In fact,
low-frequency rTMS is known to have anticonvulsant effects and can
be used in the treatment of epilepsy. For tES, only isolated cases of
serious AEs have been reported (one epileptic seizure after stimula-
tion in a child with epilepsy, cannot be causally linked to the stim-
ulation [6].

. Concerning tES: “ ....fatigue, anxiety, irritability, headaches, muscle
twitches, tics, ...., vertigo, skin irritation at the electrode site” ... [5,6,12]:
Studies examining the safety profile of tES generally report mild
tingling sensations (about 70 %) and mild itching under the stimulus
electrode (about 40 %) as the most common side effects. The most
common adverse events were moderate fatigue (about 40 %),
headache (between 10 and 20 %), nausea (less than 3 %), and very
rarely insomnia (less than 2 %). A prospective study compared active
and sham (i.e., placebo) tDCS in 131 participants (277 tDCS sessions
with a stimulation intensity of 1-2 mA) [9](Kessler et al., 2012). In
this study the active stimulation group reported a higher incidence of
tingling (89 % versus 53 %), itching (81 % versus 42 %), burning
sensation (65 % versus 33 %), pain (31 % versus 11 %), and head-
ache (15 % versus 9 %) than the sham group [9]. Persistent skin
lesions under the electrodes in some subjects, typically on the fore-
head were rarely observed, mainly after repeated daily tDCS, most
often with sponge electrodes, with a current density of about 0.06
mA/cm2 (i.e., electrodes 25-35 cm2, currents 1.5-2.1 mA) [5,6,11].
Contributing factors were pre-existing conditions such as allergies to
skin creams, high impedance (electrode dry or defect, solution
salinity of electrode sponges and deterioration of the sponges, un-
suitable contact solution, incorrect electrode fixation, non-uniform
contact pressure of electrodes to skin), prolonged duration or
repeated sessions, high current density (high current, small elec-
trode). One study using a home-stimulation design was terminated
prematurely, because of inappropriate electrode design [13].

In summary, only isolated cases of serious adverse events have been
reported in several thousand sessions, including healthy participants
and patients (referred to in the papers cited above). Occasionally, after
tES, people experienced moderate AEs such as skin burns, often attrib-
uted to poor contact between the electrodes and the skin and mostly due
to an inadequate preparation of the electrodes. For rTMS, depending on
the type of protocols (e.g., theta burst versus 10 Hz), the disorder, the
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frequency of the stimulation, etc., 102 publications between 2020 and
2024 reported fatigue (about 40-60 %), headache (between 10 and 40
%), vertigo (10-40 %), muscle twitching (10-90 %) and rarely insomnia
(less than 10 %).

4. Recent regulatory state

In April 2024, the European Ombudsman stated that the Commission
had not adequately verified whether the scientific sources provided by
the Member States represented the most recent published scientific ev-
idence on the risks associated with the use of brain stimulation devices.®
Consequently, the Ombudsman concluded that the Commission’s
assessment of these sources was insufficient to enable it to determine
whether there was ‘new scientific evidence’ justifying the reclassifica-
tion of these products.

The Ombudsman recommended that the Commission thoroughly
examine the sources provided originally by six Member States to ensure
that they are comprehensive and representative of the latest scientific
evidence regarding the risks associated with brain stimulation devices. If
the Commission concludes that the current scientific evidence does not
support the reclassification, it should take corrective actions. The
Commission accepted the Ombudsman’s proposed solution and asked
the Scientific Committee on Health, Environmental and Emerging Risks
(SCHEER) to issue a scientific opinion on the risk that is posed by using
brain stimulation devices for non-medical purposes. Based on this sci-
entific opinion, the Commission intends to assess the need for further
action in the near future. Having flagged significant concerns regarding
the scientific basis for the commission’s previous re-classification in this
article, we highly welcome this decision for a reevaluation of the sci-
entific evidence the original reclassification was based on. The letter
justifying the reclassification of NIBS devices without medical purpose
as Class III makes false and alarming claims about non-existent risks and
creates serious problems and uncertainties for industry, researchers, and
patients [1,2] even though it does not directly pertain to the use of NIBS
devices in basic or clinical research studies that do not fall under the
MDR [3].

We acknowledge that this is a critical issue requiring regulation. This
can be addressed by ensuring that all NIBS devices are classified under
the MDR as medical devices, with a risk classification that accurately
reflects their actual risks. It is evident that NIBS devices belong in Class
IIa, not Class III, irrespective of their intended use. In fact, the MDR
Article 2(1) already provides a sufficiently broad definition, stating that
“‘medical device’ means any instrument [etc.] intended by the manufacturer
to be used, alone or in combination, for human beings for one or more of the
following specific medical purposes [1]: diagnosis, prevention, monitoring,
prediction, prognosis, treatment or alleviation of disease [2], diagnosis,
monitoring, treatment, alleviation of, or compensation for, an injury or
disability [3], investigation, replacement or modification of the anatomy or of
a physiological or pathological process or state, [...] and which does not
achieve its principal intended action by pharmacological, immunological or
metabolic means [ ...]”, thus explicitly including beside the therapeutic
and diagnostic purposes also the investigation and modification of a
physiological process or state and thus the very purpose of NIBS neu-
romodulation, whether for fundamental and clinical research or neu-
roenhancement. A brain stimulators thus keeps being a medical device
also when not used in patients for diagnostic or therapeutic purposes,
based on a specific clinical “indication” (i.e., certain clinical symptoms;
evaluated by the clinician), which is notably not to be confused with the
more general cross-indicational “intended medical use” or “medical pur-
pose” of the device (i.e., neuromodulation; defined by the manufac-
turer). Consequently, these devices should be regulated as medical
products, not consumer goods, and when used on patients, should al-
ways be under medical supervision, whether direct or remote. However,

8 https://www.ombudsman.europa.eu/en/news-document/en,/186486.
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none of this justifies a difference in risk classification between NIBS
devices with and without a medical purpose; none of this requires
justifying the reclassification to Class III on the basis of alleged safety
concerns that are false, misleading, and create confusions for patients,
researchers, ethics committees, and industry [1-4]. Class III should be
restricted to invasive devices that require a surgical procedure to be
placed into the brain.

Document C/2022/8638 (Implementing Regulation (EU) 2022/
2347) is the source of most conflict. If, based on the latest scientific
evidence, NIBS devices do not present risks warranting a Class III clas-
sification, the logical step would be to adjust the reclassification to Class
ITa. In safety assessments—whether under the General Product Regula-
tion or other frameworks—the "state of the art" must play a central role
in the consideration. This includes recognizing international practices,
standards, and the positions of global communities, which should
significantly inform safety requirements. We acknowledge that while
these practices, standards, and positions are not legally binding under
EU law, they are still highly relevant and should be considered in reg-
ulatory decisions.
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