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INntroduction

The modeling of mental disorder-, brain-related molecular; cellular and

physiological phenotypes of humans In the lab has been revolutionized by
methodological developments in the use of embryonic and inducible pluripotent
stem cells as well as organoids comprising of neural cell types'. Brain organoids

are three-dimensional (3D) entities composed of different types of human
neural cells found in the developing brain?. While the developments in this field

are yet In an early phase, they are expected to grow significantly in the nearby
future, thereby triggering a series of ethical questions3,

The current project (yet to be
started) will therefore conduct a thorough examination of professional opinions.
We plan to approach and interview scientists and other practitioners currently
working with human neuronal models, including brain organoids, via Interviews
and surveys. An inventory of ethical questions like problems and advantages that

might arise In the context of human brain model systems will be generated In

the form of scenarios. This and future projects will help define the ethical issues

that accompany one of the fastest growing biotechnologies, in order to guide it
in a direction that benefits all and harms none.

Objectives

Generate ethical questions and scenarios relevant to human neuronal
cell modeling to be used during interviews and surveys.

(Generate research questions based on responses during interviews with
experts In the field (neuroscientists, ethicists, and philosophers).

Generate guidelines for the use of human neuronal models In research.

Methods

Recruitment

email and/or in person
(Inter)national annual scientific meetings and/or conferences

Interviews Surveys

Analysis of responses
Content Analysis
quantitative & qualitative

Generate guidelines
N the use of human neuronal models In research

O Does research with 3D brain organoids derived from human stem

cells resemble biobank research or research with cell lines?

(O Given the possibility of sentience in neurons with growing
complexities, is there a conceivable stage in which research with brain

organoids begins to resemble research with human beings? What would
reasonably count as such a stage?

O Accordingly, is there any normative framework available that should
apply to research in this area?

O Alternatively, is it necessary to develop a different kind of normative

framework, that apply in particular to research with human brain
organolds, existing somewhere on a continuum between mere cell-lines

and a fully-developed human organ?

Discussion & Conclusion

The of human neural cell models, including

brain organoids has called for 3, This study will

focus on the ethical aspects of these applications in a research context,

including notions such as

10

A thorough assessment of responses

ethical questions from experts In the field will set the stage for the

way the methodologies and practices should be perceived and used In

Nig

a first basis for generating
generate

DO

h . Both issues and advantages will be

nlighted and discussed. By doing so, the envisaged project will provide
. ultimately aimed to

N the use of human neuronal models In research.

Future Directions

Translate research

Collect information
on public opinion
through an online

survey

Implement guidelines
by engaging ethical
committees

questions into
experiments

References & Acknowledgements

. Di Lullo E, Kriegstein AR. The use of brain organoids to investigate neural

development and disease. Nature Reviews Neuroscience. 201 /7;18(10):573.
Lavazza A, Massimini M. Cerebral organoids: ethical issues and consciousness
assessment. Journal of medical ethics. 20 | 8:medethics-201/7-104555.

. Farahany NA, Greely HT, Hyman S, et al. The ethics of experimenting with

numan brain tissue. Nature. 2018;556(//702):429.
Bredenoord AL, Clevers H, Knoblich JA. Human tissues in a dish: the

research and ethical implications of organoid technology. Science.
2017;355(6322):eaal9414.

. Aach |, Lunshof |, Iyer E, Church GM. Addressing the ethical issues raised by

synthetic human entities with embryo-like features. Elite. 201 7;6.

This research has not received any funding vet.



mailto:k.bassil@maastrichtuniversity.nl?subject=

