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1. Intro to human brain organoids

Anticipated ethical challenges
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Preview: donor attitude data
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Building a human brain organoid

Shinya Yamanaka
2006: induced pluripotent stem cells (iPSCs)
2007: human iPSCs

Madeline Lancaster
2013: human brain organoids
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Many thanks to Kira Evitts 
and the Young lab at the 
University of Washington!

Day 15



3 months

and to Rose Glass and 
the Stein lab at the 
University of North 
Carolina, Chapel Hill!



Ethically-relevant advances in organoid science
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Abed AlFatah Mansour
2018: Demonstrated vascularization and 
functional synaptic activity between transplanted 
human brain organoid and adult mouse host

Cleber Trujillo
2019: Organoid oscillatory activity mimics 
patterns seen in premature infant brain

Alysson Muotri
2019: Brain organoids in 
space



Why organoids?

§ Self organize to recapitulate aspects of human cortical development
§ Advance knowledge of human developmental processes that are difficult 

or impossible  to model in animals
§ Provide a platform for testing treatments (gene editing or pharmacologic)
§ Have potential to advance precision medicine

§ Not perfectly reproducible; protocols differ across labs
§ Limits on growth without vascularization (~4mm)
§ Limits on cell types represented (lack endothelial cells, microglia)
§ (So far) have not created organized structural nodes with white matter 

connections between them.

Advantages

Disadvantages
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Brain organoids in the ethical spotlight
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Ethicists can: 
q Identify and raise awareness of ethical challenges
q Alert scientists to relevant guidelines or scholarship
q Provide normative judgements and deliberate 

about appropriate courses of action
q Anticipate societal impacts
q Conduct empirical bioethics research to inform an 

anticipatory and constructively guiding approach

The role of ethics in brain organoid research



Capacity for 
consciousness

Humanization of 
animal models

Procurement of 
biospecimens

Identifying ethical challenges
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Hyun et al, Brain Research, 2020

Capacity for 
consciousness

Humanization of 
animal models

Procurement of 
biospecimens

Identifying ethical challenges
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access to sensory stimulation

wakefulness

vigilance

focal attention

sentience

subjective self-awareness

higher

“Brain organoids lack the 
complex network structure, the 
full complement of cell types, 
and the sensory inputs 
necessary to give rise to any 
discernable subjective 
experiences.”



Koplin & Savulescu, Journal of Law, Medicine and Ethics, 2019

“We can treat brain organoids according to existing 
regulatory frameworks for stem cell research until the point at 
which organoids develop consciousness, but we should restrict 
the kinds of research that can take place beyond this point.” 

Capacity for 
consciousness

Humanization of 
animal models

Procurement of 
biospecimens

Identifying ethical challenges
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Chen et al. Cell Stem Cell, 2020

Humanization of 
animal models

Identifying ethical challenges
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Chimera: introduction of human cells into other 
animal species

Moral status
§ Does the presence of any human element 

automatically confer moral status?
§ Do only entities capable of making rational, 

conscious choice possess moral value?

Brain enhancement potential
§ No evidence of enhancement yet exists
§ Could require greater welfare protections 

(minimize pain and suffering, enriched 
environment)

Capacity for 
consciousness

Procurement of 
biospecimens



Humanization of 
animal models

Identifying ethical challenges
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Capacity for 
consciousness

Procurement of 
biospecimens

§ What are the risks and benefits to biospecimen donors?

§ What should informed consent look like for brain organoid research?



Broad consent for biospecimen donation
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Grady et al., 2015



Is broad consent sufficient?
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Explain 
iPSCs

Explain 
organoids 

Return of 
results

Future 
studies

Storage 
described

Shared 
with others

End of 
study

Form 1 Yes No No Yes, not 
specified Yes Yes Not 

described

Form 2 Yes No Optional Yes, not 
specified No Yes Not 

described

Form 3 No No Optional Yes, not 
specified Yes Yes Not 

described

Form 4 Yes No Optional Yes, not 
specified No Yes Not 

described

Functions of informed consent (Dickert et al., AJOB, 2017)
1. Providing transparency
2. Allowing control and authorization
3. Promoting concordance with participant’s values 

Purpose of informed consent for iPSC research (Lowenthal et al., 2012)
“to provide sufficient baseline information that enables potential participants to decide 
whether to give permission for iPSC research to proceed with their specimens.”



Gaps in current informed consent policy
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§ Clinical samples: In many healthcare settings, leftover (de-id)clinical samples can be used for 
research without consent (Munsie et al., 2017)

§ Existing samples: Prior donors to biobanks/tissue banks did not consent to use of samples for 
brain organoid research (Hyun et al., 2020)

§ Regulatory vacuum: De-id tissues and cell lines are not considered human subjects research 
(Common Rule, ISSCR, NAS consensus report, 2021)



Proposed solutions
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Consent for governance

Henrietta Lacks biospecimen consent policy
“A genuine culture of respect for research participants demands that they be asked to agree to the use 
of their biospecimens, regardless of identifiability.” (Wolinetz & Collins, JAMA, 2020)

Donors should consent to contributing to an infrastructure that is subject to 
certain governance conditions (Boers & Bredenoord, 2018)

- management of data and samples
- property rights and commercial interests
- ongoing communication with donors
- ethical oversight of future research uses

Sustained interaction with participants 
§ Reconsent for future research, disclosing individual results, soliciting updated health information, ensuring 

continued consent from pediatric patients (Lowenthal, 2012)
§ Allows for withdrawal of samples (Grady et al., 2015)
§ Fulfills social contract with participants; increases trust (Purvis et al, 2017)
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Ethicists can: 
q Identify and raise awareness of ethical challenges
q Alert scientists to relevant guidelines or scholarship
q Provide normative judgements and deliberate 

about appropriate courses of action
q Anticipate societal impacts
q Conduct empirical bioethics research to inform an 

anticipatory and constructively guiding approach

The role of ethics in brain organoid research



Perspectives of prospective and current donors
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NEURODEGENERATIVE DISEASE NEURODEVELOPMENTAL DISORDERS

Aim 1: Semi-structured qualitative interviews

Aim 2: Quantitative survey
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NEURODEGENERATIVE DISEASE NEURODEVELOPMENTAL DISORDERS

Donors Donors

Familial AD risk 
and MCI

Eran Klein, MD, PhD
OHSU & UW

Genetic dementia 
risk

Suman Jayadev, MD
UW

Joubert 
syndrome 
(parents)

Autism 
(parents)

Dan Doherty, MD, PhD
UW

Potential Donors

Autistic adults

Jason Stein, PhD 
& IBIS network

TBD

Potential Donors

Interviews with prospective and current donors



Interview guide
§ Reasons for participating in research
§ [brain organoid intro]

§ Initial impressions
§ Out of scope uses: different diseases, chimeras
§ Discretion of donor/surrogate
§ Recontact if change in scope
§ Child’s role when turns 18 or Continued use after death

§ Commercial use
§ Ownership
§ Relationship/feelings towards brain organoid
§ Brain vs. other organoid types

§ Return of results (general and individual)
§ Privacy/de-identification
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Teaser quote
“I think that, especially when we were first diagnosed, and you're desperate 
for information, and just feel super helpless, you know, communication, like 
any shred of hope you can get are really, really important. 

So I think, especially for newly diagnosed families who are participating in 
the research, like, it's really important to have communication, and just any 
type of, you know, feedback and things like that really help families

…these new families are important for the research.”

- Joubert parent
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