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Ethical and legal concerns raised by the use of human biological
materials, especially cells from adult donors and foetal tissues,
must be thoroughly examined. This article delves into these
challenges, with a specific focus on the issues of consent in cell
donation for brain organoid research

Brain organoid research represents a significant leap forward in neuroscience and offers
unprecedented insights into brain development and disorders. However, the use of
human biological materials, particularly cells from adult donors and foetal tissues, raises
critical ethical and legal concerns.  This report examines these challenges by
focusing on the issues of consent in the donation of cells for brain organoid research.

Consciousness and brain organoid research

Brain organoids are three-dimensional self-organising structures derived from pluripotent
stem cells or tissue stem cells that mimic the early development and structure of the
brain.  One of the main ethical dilemmas in brain organoid research is the potential
development of consciousness.  As these organoids become more complex, they
exhibit complex-synchronised electrical activity. The concern is whether these organoids
might achieve a level of consciousness or sentience (ability to feel pain), raising profound
ethical questions about their treatment and use in research.

While the current scientific consensus is that brain organoids are unlikely to achieve
consciousness in any established sense owing to several limitations, including their lack
of sensory input and connections to the rest of the body,  this possibility cannot be
completely dismissed.

This uncertainty requires strict ethical oversight and guidelines to ensure that the creation
and use of brain organoids respect fundamental ethical principles and human dignity.

Consent for cell donation for brain organoid research

Informed consent is the cornerstone of ethical research involving human participants.
Obtaining consent from donors of biological materials is particularly complex.  Donors
need to be fully informed about the potential uses of their cells, including the creation of
brain organoids and the associated risks and ethical issues. The potential of
consciousness is one such issue; however, it does not exhaust related considerations.
Some people may be uncomfortable with the idea of creating neural tissues from their
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cells. Others may consider unacceptable research that transplants them into animal
brains  or that connects them to a computer to play a video game.  Donors have the
right not to have their donated cells used in ways that violate their moral integrity.

In addition, donors should understand the long-term implications of their participation,
including issues related to privacy and the potential commercial use of the research
results. Clear communication and transparency are essential to ensure that donors make
informed decisions and that their autonomy and rights are respected.

Donation of human foetal brain tissue

The use of human brain tissue from aborted foetuses in brain organoid research adds
another layer of complexity to the issues of consent and ethical considerations.  The
primary concern is to obtain appropriate consent, which is ethically and legally
challenging because of the sensitive nature of abortion. Researchers must ensure that
consent for tissue donation is voluntary and free from coercion.

In particular, the possibility of donation should not be a part of the decision-making
process for abortion and thus should be presented to donors after the final decision to
abort has been made.  In addition, the potential therapeutic or commercial applications
of this research may raise concerns about the commodification of foetal tissue and the
moral implications of such uses.

Given the lack of international ethical and legal consensus on research using foetal
tissues, Sawai and Kataoka (2024) emphasised the necessity of a globally harmonised
regulatory framework to address various challenges, including consent. 

Balancing scientific progress and ethical responsibility

The ethical and legal challenges of brain organoid research, particularly those related to
the use of human biological materials, underscore the need for a balanced approach that
prioritises both scientific progress and ethical responsibility. Researchers, ethicists, and
policymakers must collaborate to develop comprehensive guidelines that address the
unique challenges in this field.

Key recommendations include:

1. Developing standardised protocols for obtaining informed consent from donors, with
particular attention to the complexities of consent in the context of foetal tissue
donation;

2. Promoting transparency in research practices and actively engaging the public to
build trust and address ethical and social concerns related to brain organoid
research;

3. Strengthening and globally harmonising legal frameworks to protect donor rights,
regulate biological materials, and address potential commercial and therapeutic
applications of brain organoid research;
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4. Developing guidelines to address the ethical implications of potential consciousness
in brain organoids, including criteria for assessing consciousness and protocols for
humane treatment.

The ethical and legal challenges associated with brain organoid research are numerous
and require careful consideration. By addressing these issues through robust ethical
oversight, informed consent protocols, transparency, and a comprehensive regulatory
framework, the scientific community can advance research on brain organoids
responsibly and ethically. Moreover, brain organoid research is not the only field requiring
such an approach. Significant developments in stem cell research over the recent years
have created increasingly complex entities (e.g. embryo models) that pose a variety of
ethical and legal challenges.  It is critical to ensure that the potential benefits of such
groundbreaking research are realised while respecting the rights and dignity of all
individuals involved.
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