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The importance of
accurate representation
of human brain organoid
research
Masanori Kataoka ,1

Christopher Gyngell ,2,3

Julian Savulescu ,4,5 and
Tsutomu Sawai 1,6,*

Representations of brain organoids
in the media are often negatively or
positively exaggerated without ap-
propriate discussion. Here, we ex-
amine two topics (the possibility of
consciousness and medical appli-
cations) and call on scientists, eth-
icists, and the media to represent
brain organoid research and its
ethical issues more accurately.

Increased interest in brain
organoid research
Human brain organoids are self-organizing
3D neural tissues that are generated from
human pluripotent stem cells, such as em-
bryonic stem cells and induced pluripotent
stem cells. Research into human brain
organoids has advanced rapidly over re-
cent years; at the same time, the ethical
concerns that it raises have attracted in-
creased scholarlyi [1] and media attention,
arousing public interest.

A recent study identified a fourfold in-
crease in the number of news reports
that were published on brain organoids,
increasing from 30 in 2017 to 120 in
2019 [2]. Such public interest encourages
public participation in discussions about
the ethical issues related to human brain
organoids, which is of great importance.
However, another study revealed that
media discussions of human brain
organoids tend to drift away from the

research itself [3]. This concern has been
raised briefly in the past [4].

Inaccurate representations of brain
organoid research do not come from the
media alone: scientists frequently exag-
gerate their research, and ethicists can
similarly overemphasize the accompany-
ing risks and fail to have a nuanced discus-
sion. In this article, we examine two of the
topics that have received the most media
interest: the possibility of brain organoids
developing consciousness, and the po-
tential of brain organoid research to have
medical applications [3]. Although we ac-
knowledge that providing value-neutral
and accurate information alone is insuffi-
cient for effective public engagement with
human brain organoid research [5], we
contend that it is nonetheless crucial for
scientists, ethicists, and the media to en-
sure accurate representation of the re-
search in the public domain.

The possibility of consciousness
One of the common concerns regarding
brain organoids is the possibility that they
are conscious. This concern is important
and needs to be addressed appropriately
in line with advances in brain organoid re-
search. To this end, it is vital to precisely
assess the feasibility at each point in
time. However, the possibility of brain
organoids having consciousness appears
to have been unduly exaggerated by the
two types of discourse.

The first and most common is the dis-
course that portrays brain organoids as
‘mini brains’. One study, which showed
that long-term cultured brain organoids
have the potential to acquire developmen-
tal features corresponding to the postnatal
stage of the human brain, has been reported
in the media under the headline "Mini brain"
organoids grown in lab mature much like in-
fant brains’ii. Another recent study, which
createdbrain organoids containing gene var-
iants derived from Neanderthals, was pre-
sented under the headline ‘Neanderthal-like

"mini-brains" created in lab with CRISPR’
[6]. These headlines suggest that miniature
versions of full infant or Neanderthal brains
have been created.

However, for the foreseeable future, brain
organoids will not be ‘mini brains’. As well
as being dissimilar to full human brains in
many ways, human brain organoids are
currently only able to replicate, imperfectly,
a small portion of human cerebral tissue,
from the early stages of its development.
Scientists and ethicists understand this,
but the public might believe that brain
organoids are just miniature versions of
the full human brain if the term ‘mini brains’
is overused without any further details.
Such intuitive terms are partly inevitable
to explain complicated scientific findings
and to excite readers, and we do not in-
tend to suggest that ‘mini brains’ should
never be used. However, the term should
be used more cautiously where there is
not enough space to give both an ade-
quate explanation and, ideally, a full expla-
nation of its potential and limits. Importantly,
there are currently calls from the scientific
community to rethink the terminology used
in brain organoid research [7].

Second, some discourses portray brain
organoids more directly as if they already
experience some kind of mental state.
One study that sought to produce
organoids with optical cups that are sensi-
tive to light stimulus was reported under
the headline ‘Tiny human brain grown in
lab has eye-like structures that "see" light’-
iii. Although the meaning of the word ‘see’
is qualified by the use of quotation marks,
such a headline nonetheless gives the im-
pression that brain organoids can acquire
the capacity for sight.

The word ‘see’ of course could have sev-
eral meanings in this context. It could
mean react to light in terms of neuronal fir-
ing or it could mean perceive visual ob-
jects, which presupposes a conscious
entity to perceive. However, this second
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possibility is contrary to the view held by
most scientists working in this field, that
something as simple as current organoids
could not support consciousness as evi-
denced by the 2021 guidelines of the Inter-
national Society for Stem Cell Research.

Even if brain organoids were to become
conscious, it would be another exaggera-
tion to describe such a development as
having ‘crossed an “ethical rubicon”’iv.
The sciences have long used conscious
animals for research purposes, and the
breeding of laboratory animals is also a fre-
quent occurrence. Therefore, conciliatory
regulations are in place, allowing research
to proceed with due regard to animal con-
sciousness, even though the status quo
may not be ideal. Ethicists have accord-
ingly proposed flexible frameworks for the
creation and use of future conscious
brain organoids [8], but such nuanced
views are rarely to be found outside pro-
fessional ethics papers.

Both types of discourse portray brain
organoids as being much closer to the
full human brain than they in fact are, a
trend that can cause society to perceive
brain organoids as being far more threat-
ening and having greater moral signifi-
cance than they in fact do. This could
result in public distrust in research,
detracting from its beneficial applications
or generating antipathy toward them, or
even the strict regulation of research.
Recent interview studies suggest that
citizens have moral concerns about
brain organoids, especially in terms of
consciousness, personality, and cloning
[9,10]. Cognitive psychology research
has also shown that attempting to provide
value-neutral information about technolo-
gies with little known risk can polarize risk
perceptions between people with con-
trasting worldviews [11]. Therefore, brain
organoid research that is related to the
abovementioned concerns will require
more careful reporting to encourage con-
structive public engagement.

Medical applications
In contrast to reporting on the potential of
brain organoids to be conscious, media
representations of the potential applica-
tions of human brain organoids have
been subdued, focusing on the treatment
of neurological diseases and disorders
[3]. For instance, very few media articles
acknowledge the potential transplanta-
tion of brain organoids into human brains
[12].

Nevertheless, even in regard to medical
applications, there is danger of miscom-
munication. Medical applications of
human brain organoids will be limited to
certain classes of neurological disorder
for the foreseeable future, because brain
organoids can currently only model some
brain tissues in their early stages of devel-
opment. For diseases the etiology of
which lies in this stage, such as micro-
cephaly (caused by the Zika virus), brain
organoid research has contributed to
pathophysiological understanding and
drug discovery. However, using brain
organoids to model diseases with late
onset or diseases that do not involve the
structural malformation of neurons, cate-
gories that cover several mental illnesses,
is challenging. Thus, the headline ‘Gene-
edited brain organoids are unlocking the
secrets of autism’v clearly exaggerates
the role of brain organoids in autism spec-
trum disorder (ASD) research. For such
diseases, brain organoids currently have
important, but only limited, utility [13].

As brain organoid technology improves,
there is a possibility they will resemble
the full human brain and have wide utility
in the study of neurological disease.
However, this development poses ethical
dilemmas regarding consciousness.
Disregarding these intricacies and pro-
posing that human brain organoids
could have medical potential for various
diseases comes with a risk: if these ambi-
tious projections are not fulfilled, it could
lead to a loss of public trust.

Accurate scientific informationmay also be
disrespectful to patients. One study has
shown how several scientific papers,
through their wording as well as their dia-
grams (which oppose white ‘healthy
organoids’ against dark ‘autistic organoids’),
represent ASD as being pathological. This
conflicts with the view of the neurodiversity
community that the neurological characteris-
tics of people with ASD are part of human di-
versity [14]. Such a conflict could be
mitigated, if not avoided, by more careful
use of language and accompanying
graphics.

Concluding remarks
Research into human brain organoids is
enhancing our understanding of the
human brain. However, the public atten-
tion that it is currently attracting risks gen-
erating unnecessary misunderstanding in
society. To avoid this, scientists, ethicists,
and the media need to promote more ac-
curate representation and discussion. In
addition, it has been noted that public con-
cerns about human brain organoids may
differ from ones now reported [15]. Further
empirical research on citizens' concerns
and communication reflecting them is re-
quired.

In stem cell research and therapy, discon-
nections between the actual research and
its public reception have resulted in seri-
ous problems, from various instances of
research misconduct to increases in
global medical tourism, that is, receipt of
(often unapproved) stem cell therapies
that are not yet regulated. Fortunately, re-
search into human brain organoids is still
at an early stage, meaning that now is a
crucial time for learning from such previous
mistakes.
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