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ABSTRACT

Pharmacological and technological cognitive enhancement has moved from a fringe curiosity to a
widespread practice among students, shift workers, and professionals under sustained cognitive load, and
the bioethics literature has responded with an expanded vocabulary of autonomy centered on the concept of
cognitive liberty.

This perspective reviews the substances and technologies most commonly discussed under this heading,
from off-label stimulant use to non-invasive brain stimulation and consumer neurotechnology, and the
empirical evidence on their effects and risks in healthy users.

It then examines the central philosophical dispute: whether a right to self-directed cognitive enhancement
follows from established bioethical autonomy principles, and whether that right can be reconciled with
concerns about soft coercion, distributive unfairness, and authenticity that emerge once enhancement
becomes socially common rather than exceptional.

We trace how this debate has begun migrating into law through the emerging 'neurorights' movement, using
Chile's 2021 constitutional reform as a case study, and find that legal protection has so far advanced further
for neurotechnology-driven data collection than for pharmacological self-enhancement.

We conclude that a workable framework needs to combine a presumption in favor of competent adult choice
with institutional guardrails against coercion and legal protections for mental privacy that keep pace with,
rather than trail behind, the technologies this debate increasingly involves.
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A student who takes methylphenidate before an exam,
an executive who relies on modafinil to survive a
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punishing travel schedule, and a surgeon who uses a
stimulant to stay sharp through a long overnight case
are all doing something that was barely discussed in
bioethics twenty years ago: using a pharmacological or
technological intervention to improve a brain that is
not, by any clinical definition, sick. The philosophical
vocabulary that has grown up around this practice
increasingly centers on a single contested idea --
cognitive liberty, understood as a right to control one's
own mental processes, to enhance them if one
chooses, and to refuse interventions one does not
want [1]. The term has migrated from activist and
legal-theory circles into mainstream neuroethics
remarkably quickly, in part because it captures
something existing autonomy talk does not: a claim not
just against interference, but for the freedom to modify
one's own cognition using tools that did not exist when
informed-consent doctrine was written [2].

Neuroenhancement forces a re-examination of what
autonomy is supposed to protect. Classical bioethical
autonomy is largely reactive -- it protects a person's
right to refuse an intervention proposed by someone
else. Cognitive liberty, as advanced in the neuroethics
literature, adds a proactive dimension: an affirmative
claim to access interventions that alter one's own mind,
subject to some as-yet-unsettled limits [3]. That
addition is not merely rhetorical. It reshapes debates
about drug scheduling, off-label prescribing, workplace
policy, and now constitutional and international
human-rights law, as jurisdictions begin asking
whether  freedom of thought and mental
self-determination need explicit legal protection in an
era of neurotechnology that can read as well as alter
brain states [4].

This review surveys the ethical terrain that has formed
around pharmacological and technological cognitive
enhancement, with particular attention to how the
concept of cognitive liberty has been used both to
defend and to complicate claims of individual
autonomy. We look first at the substances and
technologies actually in use, then at the philosophical
case for and against a right to enhance, then at the
coercion and justice problems that arise once
enhancement becomes socially normal rather than
exceptional, and finally at the emerging "neurorights"
legal movement that has begun translating cognitive
liberty from a philosophical proposal into constitutional
and statutory text.

Much of the applied literature on neuroenhancement
concerns a small number of well-studied stimulants
repurposed from clinical use: methylphenidate and
amphetamine salts prescribed for attention-deficit
disorders, and modafinil, developed for narcolepsy and
shift-work sleep disorder. Survey and pharmacology
work has found modest but real improvements in
sustained attention and working memory in healthy
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adults taking these drugs off-label, though the effect
sizes are smaller and more variable than popular
coverage of "smart drugs" typically implies [5].
Reviews of the clinical pharmacology note an
uncomfortable asymmetry: the drugs are well studied
in patient populations with cognitive impairment, but
the evidence base for healthy, non-clinical users is
thinner, shorter in duration, and rarely designed to
detect the subtle harms -- sleep disruption,
dependency risk, altered risk tolerance -- that matter
most for a population using the drug electively [6].

Modafinil in particular has become something of a
case study for the field because its use is concentrated
among people functioning under sustained cognitive
load rather than in acute crisis -- shift workers, on-call
physicians, graduate students, and increasingly office
workers using it as what one analysis called "a
workplace drug" [7]. The same review noted that while
modafinil's acute safety profile in healthy adults looks
reassuring in short trials, the ethical questions it raises
are less about toxicity than about what happens to
workplace expectations once even a modest
enhancement becomes available: does an employee
who declines it fall behind a colleague who accepts,
and does that dynamic quietly convert a personal
choice into an implicit occupational requirement [8].
Survey work on off-label modafinil use among healthy
adults corroborates the workplace framing, finding
safety concerns are real but secondary in most users'
own accounts to concerns about fairness and
dependency [8].

Beyond pharmacology, neuroenhancement also
increasingly refers to non-invasive brain stimulation
(transcranial direct-current and magnetic stimulation)
and to consumer neurotechnology -- wearable EEG
devices marketed for attention training, mood tracking,
or meditation feedback. A review of
neurotechnological cognitive enhancement specifically
framed these devices as raising a dual character rarely
present in pharmacological enhancement: the same
headset that can measurably improve sustained
attention can also constrain the user by making their
attentional lapses newly visible to an employer or
insurer [9]. These technologies raise a version of the
same enhancement debate but compound it with a
data problem: unlike a pill, a neurotechnology device
typically generates a continuous stream of neural data
that can be stored, analyzed, and potentially used to
infer mental states the user never consented to
disclosing, a concern that has become central to the
neurorights literature discussed later in this review
[10]. Legal commentary on mental privacy has argued
that this inferential risk, rather than direct neural
readout, is actually the more pressing near-term
threat, since most consumer devices on the market
today infer mental states from proxy signals rather
than recording brain activity with clinical precision [11].
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STUDENT USE AND THE QUESTION OF

CHEATING

Nowhere has the coercion argument been tested more
directly than in universities, where non-prescribed
stimulant use for exam preparation is common enough
to have generated its own empirical literature. A 2024
preprint examining student attitudes toward
non-prescribed modafinil use found that students were
divided on whether the practice constitutes cheating,
with many drawing a distinction between using a
substance to "reach one's own baseline" under stress
and using it to gain a competitive edge over peers who
choose not to use it [12]. That distinction maps closely
onto a philosophical fault line in the wider
enhancement literature: whether an intervention
should be evaluated by its effect (does it improve
performance beyond what is achievable unenhanced)
or by its function (does it restore capacities eroded by
sleep deprivation, stress, or ordinary variation, rather
than adding wholly new capacities) [13].

Table 1 summarizes how four commonly discussed
philosophical positions on cognitive enhancement
weigh the individual-autonomy claim underlying
cognitive liberty against the collective concerns --
coercion, fairness, and authenticity -- that recur
throughout this literature. Figure 1 presents the same
comparison schematically, plotting each position's
relative emphasis on individual autonomy against its
relative emphasis on collective risk.

THE CASE FOR A RIGHT TO ENHANCE

The strongest philosophical defenses of
neuroenhancement extend, rather than depart from,
existing bioethical commitments to autonomy and
self-determination. If competent adults are permitted to
make risky, irreversible choices about their bodies in
contexts ranging from cosmetic surgery to extreme
sport, proponents argue, it is difficult to justify singling
out cognitive enhancement for special prohibition
purely because the target organ is the brain [14]. An
influential early argument in this vein held that once the
risks of a cognitive-enhancing drug are understood and
accepted by a competent user, society's proper role is
to ensure informed choice and monitor safety, not to
prohibit use outright -- a position summarized in an
oft-cited call for regulatory frameworks that would treat
healthy cognitive enhancement more like an informed
lifestyle choice than a moral transgression [15].

Cognitive-liberty theorists push this further, arguing
that the right to alter one's own cognition is not merely
permitted by general autonomy principles but deserves
independent recognition, precisely because mental
self-determination is foundational to every other
exercise of autonomy: a person cannot meaningfully
consent to anything if the state or a third party can
dictate the boundaries of the cognitive processes with
which they consent [2]. This framing has practical bite
in  debates over drug scheduling, where
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cognitive-liberty advocates argue that criminalizing
possession of a substance wused purely for
self-directed cognitive modification, absent harm to
others, is difficult to square with the harm principle that
ostensibly underlies most drug policy [16].
Neuroscientifically grounded ethics work has argued
that resolving this debate well requires more than
philosophical argument alone; it needs a clearer
empirical picture of exactly which cognitive domains a
given intervention improves, and at what cost to others
such as sleep or emotional regulation, before
regulators can weigh the autonomy claim against
realistic estimates of harm [17].

Table 1. Four philosophical positions in the
neuroenhancement debate, compared by their emphasis on
individual autonomy (cognitive liberty) versus collective
concerns.

Position Core claim Main collective Policy
concern raised leaning
Strong Competent adults  Downplays Deregulate
cognitive have a right to coercion and ; treat as
liberty modify their own access-inequality = informed
cognition, effects lifestyle
analogous to choice
other
risk-accepting
bodily choices
Functional =~ Enhancement is Line between Permit
restoration = more defensible restoration and under
view when it restores advantage is hard clinical or o
capacity eroded to draw in practice = ccupational
by fatigue or guidance
stress than when
it adds novel
capacity
Distributive  Uneven access to  Autonomy claims  Regulate
-justice enhancement can mask access;
critique risks widening structural subsidize
existing unfairness or restrict
educational and to preserve
occupational fairness
inequality
Neuroright  Protection should = Leaves Constitutio
s/ mental- focus on pharmacological nal/statutor
privacy preventing self-enhancement  y
view unauthorized largely protection
external unaddressed targeted at
manipulation and neurotechn
data extraction, ology

not on restricting
self-directed use
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Figure 1. Schematic comparison of the four positions in
Table 1 by their relative emphasis on individual autonomy
versus collective risk (illustrative scale, not derived from a
single empirical study).
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COERCION, FAIRNESS, AND THE LIMITS

OF INDIVIDUAL CHOICE

The autonomy-based defense of neuroenhancement
runs into its sharpest objection once enhancement
becomes common rather than rare: a choice made
freely by one person can generate structural pressure
on everyone around them. If enough surgeons,
air-traffic controllers, or graduate students use a
stimulant to extend safe working hours or study time,
an individual's decision not to use it stops being a
neutral preference and starts being a competitive
disadvantage, which several commentators describe
as a form of soft coercion that individual-level consent
analysis is poorly equipped to detect [18]. This is
structurally similar to arguments made about
performance-enhancing drugs in sport, except that
neuroenhancement lacks anything resembling a
governing body that could set and enforce a shared
baseline.

A related justice objection concerns unequal access.
Prescription stimulants, non-invasive brain stimulation
devices, and newer consumer neurotechnology are not
evenly distributed across income levels, and critics
have argued that a cognitive-liberty framework focused
narrowly on the right to enhance says nothing about
the prior question of who can actually afford to
exercise that right, potentially widening rather than
narrowing existing inequality in educational and
occupational outcomes [19]. The 2015 report from the
U.S. Presidential Commission for the Study of
Bioethical Issues addressed this tension directly,
concluding that any policy response to cognitive
enhancement needs to weigh individual liberty against
distributive fairness and the possibility that widespread
use could reset social expectations about "normal”
performance in ways that pressure non-users
regardless of their own preferences [20].

A third objection concerns authenticity: whether
cognitive enhancement changes not just what a person
can do but who they are, and whether achievements
reached with pharmacological assistance carry the
same meaning as those reached without it
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Neuroethics reviews addressing pharmacological
enhancement note that this worry, though intuitively
powerful, has proven difficult to state in a way that
does not also indict other widely accepted
enhancements -- caffeine, education, or corrective
surgery -- raising the question of whether authenticity
objections are doing independent philosophical work
or simply expressing discomfort with novelty [21].

FROM PHILOSOPHY TO LAW: THE

NEURORIGHTS MOVEMENT

Cognitive liberty has moved from journal articles into
legislative text faster than most bioethics concepts
typically do. Chile amended its constitution in 2021 to
explicity protect "neurorights,” including mental
privacy and protection against manipulation of neural
activity, becoming the first country to embed such
protections at the constitutional level [22]. A 2023
perspective examining Chile's approach specifically to
pharmacological neuroenhancement argued that the
new framework, while historically significant, leaves
considerable interpretive work undone: it is not yet
clear how a constitutional right against unauthorized
manipulation of neural activity should apply to a
person who voluntarily takes a cognitive-enhancing
drug, since the intervention originates with the user
rather than an external party [23].

In the United States, by contrast, no comparable
constitutional amendment has been proposed, and
legal scholarship examining how existing constitutional
doctrine might apply to cognitive enhancement has
generally concluded that current
substantive-due-process and bodily-autonomy case
law offers only an indirect and untested basis for a
cognitive-liberty claim, leaving the question open to
future litigation rather than settled precedent [24].
Other jurisdictions have moved more cautiously, and
comparative legal scholarship has begun cataloguing
where "neurorights" language actually creates
enforceable protections versus where it remains
aspirational. A recent comparative analysis of the
global south's approaches, focused on Brazil, found
that enthusiasm for constitutional neurorights has
outpaced the development of implementing legislation
and enforcement mechanisms in most countries that
have discussed the idea [25]. A parallel critique from
legal scholars examining Chile's own framework four
years after enactment argued that even the most
developed neurorights regime leaves a substantial
gray zone around inferred mental data -- information
about mental states derived indirectly from behavioral
or physiological data rather than captured directly from
neural signals -- precisely the kind of data most
consumer neurotechnology actually collects [26].
Advocacy organizations tracking the movement across
Latin America have reached a similar conclusion: the
language of neurorights has spread faster than the
technical and regulatory infrastructure needed to make
mental privacy protections meaningful in practice [27].
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Table 1 (referenced above) situates these emerging
legal instruments alongside the philosophical positions
that motivate them; notably, the strongest textual
protections that have been enacted so far target
neurotechnology-driven data collection and
manipulation rather than pharmacological
self-enhancement, suggesting that lawmakers have
found it easier to regulate an external device reading
or altering the brain than to regulate a person's own
choice to alter their own chemistry.

TOWARD A WORKABLE FRAMEWORK

None of this literature converges on a single settled
answer, but several points of rough consensus can be
drawn from it. First, a blanket prohibition on cognitive
enhancement is difficult to defend on harm-principle
grounds alone, particularly for substances with an
established safety record in clinical populations, which
is likely why serious policy proposals since at least the
mid-2000s have favored regulated access and honest
disclosure over criminalization [28]. Second, the
coercion problem cannot be solved purely at the level
of individual consent; it requires institutional responses
-- workplace policies, professional-body guidance, and
in high-stakes settings such as aviation or surgery,
explicit rules about permissible use -- that treat
enhancement as a collective-action problem rather
than a private choice [7]. Third, mental-privacy
protections aimed at neurotechnology are advancing
faster than parallel protections for pharmacological
cognitive liberty, which means the two halves of the
neuroenhancement debate are currently governed by
mismatched legal regimes even though they raise
closely related autonomy claims [3].

CONCLUSION

Cognitive liberty gives the neuroenhancement debate
a vocabulary that classical autonomy language lacks: a
way of naming both the right to refuse unwanted
interference with one's own cognition and the right to
pursue wanted enhancement of it. That vocabulary has
proven genuinely useful, but it has not resolved the
underlying tension between individual freedom and the
social effects of widespread, unevenly distributed
enhancement. The most defensible way forward, on
the current literature, does not choose between
cognitive liberty and collective protection but pairs
them: honest regulatory frameworks that treat
competent adult enhancement choices as
presumptively legitimate, institutional guardrails
against the soft coercion that spreads once
enhancement becomes common, and legal protection
for mental privacy that keeps pace with the
neurotechnology this debate increasingly involves,
rather than trailing years behind it as current
neurorights implementation still does.
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