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is characterised by collaboration and connectedness, interdependency and diversity. A fabric 
which grows from the bottom-up and cannot be mapped out from above. Progress must be the 
result of countless experiments, which are allowed to fail – hence all the networks and safety nets, 
symbolising the strength of our social fabric. There are no loose ends in a strongly woven net. In 
the network of a strong community we do not abandon one another.  

We are going from walls and boundaries to bridges and connections; from sheltered enclaves to 
open networks; from a rigid grid to a semi-lattice framework; and from arms that grab to hands 
that carry. The fabric doesn’t become weaker through the interwoven threads. No, it actually 
becomes stronger through dependency. Stronger through collaboration. Stronger through trust.

In this way the fabric of humankind continues to grow, off and beyond the map, into the future.”

~ Carlijn Kingma/Rutger Bregman © 2020 / www.carlijnkingma.com

Carlijn Kingma is an Amsterdam-based researcher and artist. Behind her drawing table, she 
tries to create worlds in order to understand the world around us. Fictional, philosophical, 
historical, but most of all architectural worlds full of ideas, stories and suggestions. Drawings 
that reflect, admire or question the mystical and complex world around us. The drawings 
and stories have multiple dimensions, mapping social, political and power structures around 
us, and although they are fictional, they are also recognizable and readable through the 
metaphorical language of architecture. 
The fictional worlds become alternative maps to look at the real world and perhaps navigate 
through her in a different way, find our way home, or prevent us from getting lost inside the 
contradictions and the complexity of modernity. Almost like cartography, the worlds act as 
a tool: a tool to navigate home maybe; or maybe to each other; or to the Beautiful Isles of 
Nowhere via Happy St. Elsewhere. A tool to map history to look at where we come from or, 

perhaps, to explore roads to where we would want to go. 
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Organoid medicine: a revolution 
for healthcare tailored to the 
individual 

Th e current era of biotechnology is rapidly leading to new developments in several scientifi c 
fi elds, such as synthetic biology, genetic engineering, and stem cell technology. Th e progress 
that is made within these disciplines is leading to a tremendous amount of exciting 
technological innovations, many of which are highly promising for healthcare 1,2. Due to the 
novel possibilities created by these developments, many diff erent kinds of entities derived 
from human biological material are currently being created with increasing complexity 34. In 
this dissertation, I set out to study the ethical aspects of an emerging approach in biomedicine 
made possible by these developments, which I refer to throughout this work as ‘organoid 
medicine’. 

Briefl y put, organoid medicine comprises the practice of applying organoid technology 
for the purposes of biomedical research or clinical utility. Th e suffi  x ‘-oid’ in organoid means 
‘like’, as in similar, and that is indeed what characterizes organoids: they are ‘organ-like’. More 
specifi cally, organoids are 3D cell structures cultivated in vitro from stem cells or organ tissue, 
spatially organized in a manner similar to an organ, and able to perform at least some organ 
function. Th ey are able to self-organize, consist of multiple cell types, and they can be grown 
indefi nitely 5–7 For these reasons, organoids are generally distinguished from traditional blood 
or skin cells as ‘living’ tissue, and why they are sometimes referred to as ‘mini-organs’. While 
the word ‘organoid’ perhaps raises for some readers associations with science fi ction-inspired 
ideas like ‘androids’ – as in the title of the 1969 novel Do Androids Dream of Electric Sheep? by 
futurist writer Philip K. Dick – organoid technology has progressed well beyond the status of 
fi ction. It is currently rapidly emerging as a highly valuable tool for biomedical applications 
such as drug development, disease modeling, and ultimately – although admittedly this is 
currently still in the realm of science fi ction – may even lead to clinical transplantation 8–10. 

Th ere is currently an unprecedented emphasis on personalization of goods and services 
in many domains across the globe. Th is tendency is also shaping the world of medicine and 
healthcare, where it is known as ‘precision medicine’: tailoring healthcare to the specifi c 
characteristics of the recipient 11,12. Precision medicine generally requires three essential 
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components: a biological (engineered) entity or data that carries (some of) the characteristics of 
a person; an infrastructure to store, distribute and exchange that object so that it can be used by 
third parties; and a specific method of applying the object through which clinical benefits can 
be generated for the individuals from which the object was derived 11. 

As described by Marelli and Testa, the explicit ambition of the organoid research 
enterprise is to ‘bring the body outside the body’, so that it becomes ‘experimentally accessible 
to the molecular gaze of the life sciences’. The value of organoids for precision medicine 
stems from the fact that they allow the translation of the spatial and temporal dimensions 
of the body and of disease to an in vitro setting 13. Not only do organoids perform (certain 
aspects of) organ function, they are able to mimic the specific functional properties of the 
person whose cells and genetic profile they are derived from. Because of these characteristics, 
organoids can be used as in vitro tools to screen the effectiveness of drugs prior to actually 
subjecting patients to the treatment. 14 In other words, organoid technology offers a way to 
test whether a patient will benefit from treatment without the need to expose that person to 
its risks and side-effects. Prior testing on organoids allows faster and more accurate targeting 
of treatment, increasing cost-effectiveness, and since organoid models are more accurate than 
animal models, the technology can also help reduce the need for ethically contentious animal 
experimentation 15. Furthermore, the fact that organoids are a product derived from human 
biological material also enables large-scale storage and exchange via tissue repositories 
called biobanks. This explains why organoid technology is so well-aligned with the three 
components of precision medicine, and why we are currently witnessing such a rapid rise in 
‘organoid medicine’ initiatives that aim to apply organoids for biomedical purposes  2.

Complex issues with complex tissues: the 
ethical aspects of organoid medicine
Organoid medicine carries significant potential for biomedical research and clinical care. 
But the three dimensions that comprise precision medicine described above each have their 
respective ethical dimensions. In organoid medicine, these three components converge into 
a unique combination with its own set of both known as well as new ethical aspects, namely: 

1. The characteristics of organoids as complex tissue entities, 

2. The storage and exchange among public and private parties via (‘living’) biobanks, and 

3. The specific context in or purpose for which they are utilized (i.e. research purpose, clinical 
care)
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It is these three subsets of ethical dimensions combined that comprise the specific ethical 
implications of organoid medicine, and is the starting point of the research conducted in this 
dissertation. In what follows, I will briefly elaborate on each subset of ethical aspects organoid 
medicine. 

The ethical aspects of organoids as complex tissue entities
At the moment of writing, many different types of organoids have already been successfully 
cultivated with increasing complexity, including lung, gastric, intestinal, liver, pancreas, 
kidney, prostate, brain organoids or ‘cerebroids’, and even ‘embryoids’ – cell structures 
resembling early stages of embryonic development  2,4. In addition, new ways of applying these 
complex tissues in research have become possible, such as the creation of ‘chimaeras’ (human-
animal hybrids), ‘brain emulation’, or in vitro gametogenesis 3,16–19.  Clearly the development 
of organoid technology is valuable for biomedical research and healthcare, yet organoids also 
have ethical implications  1,20,21. In fact, several increasingly poignant questions that also form 
the moral landscape surrounding complex tissue entities like organoids are invoked by the 
story told in Do Androids Dream of Electric Sheep? The novel describes a dystopian world 
in which androids (i.e. human-like machines) called ‘replicants’ are rebelling against the 
immoral ways in which they are being governed and enslaved by their human creators. Such 
a plot is surely tipped towards the fictional rather than the scientific component of its genre, 
and I certainly do not want to raise any suspicion about whether organoids are currently able 
to perform any kind of mental activity remotely resembling dreaming. Yet, organoids do raise 
questions similar to those invoked by the novel. For example, which direction will or should 
these complex tissues be steered towards by scientific progress? What is the moral status of 
entities derived from human biological material? What implications does using complex 
human tissue products in research have for our bodily integrity? Who owns the tissues, and 
what does ownership mean? 22 

Prior research has been conducted by the Department of Medical Humanities at the 
University Medical Center Utrecht to explore the ethical aspects of organoid technology, 
which now serves as the moral starting point from which this dissertation departs. As Boers 
et al. (2016) describe in the subtitle of their article in EMBO, organoids both ‘revive old and 
raise new ethical challenges’. For one, they stress the need for ethical reflection on the moral 
and legal status of organoids. More specifically, they raise questions such as what kind of 
entities organoids are, what this means for how organoids and the people providing the 
material should be handled, and how these considerations are affected by different kinds of 
technological developments and market dynamics 16. This is particularly important, because 
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rapid technological advances will likely lead to more advanced organoids and other biological 
entities grown from human cells, which pose challenges for existing laws and regulations 27. 

As Boers, Van Delden & Bredenoord observe (2019), the traditional bioethical discourse 
– also known as ‘gift versus market’ – cannot adequately address these questions, because it 
wrongly assumes that complex tissues such as organoids become completely disentangled from 
the person once they are provided for research. In fact, they argue that this disentanglement 
transforms organoids into objects or commodities characterized by their instrumental value, 
and thereby neglects the relational moral value that people may attribute to the organoids 
they provide. Empirical work conducted by Boers et al. supports the view that organoids are 
in fact ambiguous entities that simultaneously relate to persons and markets, which has led 
to their proposal to conceptualize organoids as ‘hybrid’ entities to better capture the interests 
of tissue providers 28. To summarize, there is ongoing discussion about how to tackle the 
ethical questions raised by organoids, meaning that careful reflection is required about the 
conditions that constitute responsible, ethically sound use in research. 

The challenges of storing and exchanging organoids: biobank 

governance
In addition to the ethical implications of organoid technology as a complex, living tissue product 
as such, their storage and distribution for research is done via biobanks, the ethics of which 
have been extensively discussed by scholars the past decades. In general terms, biobanks are 
tissue repositories in which biospecimens are stored long-term, and distributed to public and 
frequently also private parties for the purposes of tissue research, but also (large-scale) data-
sharing and analysis. Many different types of biobanks exist, such as disease-oriented biobanks 
focused on facilitating research for specific groups of patients, or rather aimed at nationwide or 
even international collections of samples. Moreover, while some biobanks are publicly funded, 
government-controlled or non-profit institutions, there are also privately run ‘not-for-profit’ 
biobanks as well as industry-owned biobanks aimed at generating profit  29. Tissue repositories 
in which complex tissues and cell lines are stored that can be cultivated indefinitely have been 
dubbed ‘living biobanks’ 16. Because biobanks are aimed at integrating longitudinal research 
involving individual biological material with (large-scale) analysis of the personal data derived 
from these samples, they are crucial institutions for precision medicine 11.

Biobanks operate at the intersection of research and commercial interests and clinical 
or public interests, where participants provide biological material and data and biobanks 
are expected to manage these samples and data in socially, ethically, and legally sound 
ways 30. In other words, biobanks have to navigate between the values and rights of the 
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participants and the potential commercial and scientific value of the samples and data, while 
they are simultaneously dependent on a feasible business model that will ensure their own 
sustainability 31. Bioethicists, sociologists and legal scholars have therefore taken significant 
interest in biobanking, particularly in the governance  of  biobanks  and  the international 
collaborative organizations that support their coordinated development. Despite (or perhaps 
due to) substantial efforts by scholars, however, no consensus has been reached on how the 
ethical challenges raised by these characteristics should be addressed through governance 32. 
For example, the recent controversy surrounding the Taiwan Biobank, which has been accused 
of discriminatory conduct enabled by the ‘absence of any sound governance framework being 
in place’, demonstrates the importance of sound governance and that such matters have not 
been resolved 33.  

Undoubtedly the most extensively discussed subject in biobanking ethics is the consent 
procedure. Similar to its position in standard medical research on human subjects, the consent 
procedure is fundamental for the context of biobank-based research on human tissues, because 
it is aimed at fulfilling the morally crucial condition that research participation is based on a 
voluntary, informed decision. The challenge is that biobanks are aimed at long-term storage 
and distribution of samples and data, often for multidisciplinary types of applications. This 
future uncertainty means that it is inherently impossible to inform people during the consent 
procedure about the specific ways in which their tissue will be used and by whom, let alone 
the implications of these applications. Broad consent, which implies seeking permission for 
the use of stored samples for a broad range of research purposes not specified in advance, is 
therefore frequently defended as an appropriate approach for ethical tissue research 34,35. 

Broad consent may strike an elegant balance between allowing future (re-)distribution 
of samples without the burden of re-contacting participants every time a sample is requested. 
But biobanking raises several other ethical challenges which cannot be adequately addressed 
through consent 36. For example, the current focus on either obtaining broad consent or on full 
anonymization of samples is being increasingly criticized for its inability to adequately protect 
participants’ interests 37. There is currently no harmonization regarding appropriate measures 
to protect privacy in data- and sample-based research 38–40. In addition, whether anonymity 
is actually possible or even desirable is increasingly being questioned due to advances in 
genomics and data-driven research 41–44. Crucially, the characteristics of organoids exacerbate 
many of these challenges, because of their large economic value and incentives for global 
distribution 1, the ethical sensitivity of some of the ways in which organoids can already be 
applied, and the rapid speed with which the technology is developing into more advanced 

1 See for example the explicit attention given to organoids by one of the world’s largest tissue storing and 
distributing organizations, the American Type Culture Collection (ATCC): 
https://www.lgcstandards-atcc.org/en/Documents/Resources/HCMI_Resources.aspx
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structures and applications currently unknown. Addressing these challenges is therefore 
particularly important for ‘living biobanks’ engaged in the storage and exchange of organoids. 

Cystic Fibrosis as a model case of organoid medicine
This brings us to the third subset of ethical aspects of organoid medicine: the implications 
of applying organoid technology in a specific precision medicine context. The field of Cystic 
Fibrosis (CF) care serves as an archetypical recent testimony to the enormous clinical value 
of organoid medicine: intestinal organoids or ‘mini-guts’ have been successfully grown from 
the cells of individual people with CF, and subsequently validated as reliable screening tools to 
test the efficacy of treatment 45,46. Cystic Fibrosis is a field notorious for the exorbitant pricing 
of drugs, which has sparked international outrage 47,48. As is the case with several other rare 
diseases, the legal and regulatory landscape around so-called ‘orphan drugs’ has hindered 
patients’ access to treatment 49,50. But this is not just a case of ill intent from a profit-driven 
industry: developing drugs is known to be a very costly enterprise, which further adds to the 
ethical complexity of the subject 51,52. A crucial clinical milestone for organoid medicine was 
achieved in 2015, when a 19-year-old person with Cystic Fibrosis became the first ever person 
in the world who received treatment with ‘ivacaftor’ solely on the basis of in vitro screening 
tests performed using his gut organoids 13,53.

These complexities explain why the clinical application of organoid technology 
is perceived as such a breakthrough for precision medicine: not only does it help prevent 
unnecessary exposure to the effects of drugs for people who do not benefit (much) from 
them, but more precise targeting of treatment also has the potential to reduce healthcare 
expenditures. Organoid models currently have shown, in some aspects, more accuracy 
than animal models in predicting for example the development of a disease or the effects of 
drugs, and this accuracy will further increase as researchers are able to grow more complex 
organoids. Therefore, organoid technology will likely  also increasingly reduce the need to 
conduct ethically controversial experimentation on live animals 15. But the application of 
organoid technology for CF precision medicine also raises ethical challenges. For example, 
rare diseases such as CF are characterized by its small number of patients, increasing the risk 
of identification on the basis of data derived from their organoids increases 54. Moreover, in 
contrast to the common assumption that anonymity is the most important interest of biobank 
participants, full de-identification of samples may in fact be at odds with the needs of patients, 
as it rules out the possibility of diagnostics or return of results 55, as well as denying biobank 
participants any degree of control over their tissue 29,56. Studies have shown that patients are 
concerned about privacy and the lack of control over tissue use 21,57. In fact, commenting on 
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the lack of harmony between current international guidelines and regulation in precision 
medicine, the field has been said to be ‘drowning in a regulatory soup’ 58. 

Moreover, storage and use of patient-derived organoids for precision medicine purposes 
operates at the intersection of laboratory research and clinical care, blurring the boundaries 
between two separate domains with different professional norms and guidelines. This raises 
the questions about ‘ancillary (care) duties’, and points to issues caused by a lack of delineation 
around the duties and obligations of both researchers and caretakers 59. More specifically, it 
raises the question whether and to what extent the clinical duty of always acting in the best 
interest of the patient also applies to those working in research, or vice versa 60. Organoids 
are vast sources of potentially useful clinical information, especially when used in biobank-
based research aimed at a broader context of application (i.e. genetic sequencing). However, 
what counts as clinically useful or in a person’s best interests at least partly depends on the 
perspective of the individual, and researchers can only act in accordance with these preferences 
when these are known 61. But in organoid medicine, there is also a commitment or incentive 
from clinicians to focus on maximizing the value of organoids for research, since this may lead 
to important medical insights. Furthermore, the popularity of organoid technology has raised 
concerns about therapeutic misconception 8, and there is empirical evidence that people with 
CF indeed have high hopes for organoid technology to deliver on the promise of personalized 
treatment 21. There is currently no consensus on the implications of this blurring boundary 
between research and care for the delineation and distribution duties and responsibilities  62. 
Organoid medicine therefore challenges current ethical oversight systems, which still rely 
heavily on a strict dichotomy between both domains in terms of regulation 63. 

The potential of organoids for biomedical research and their resulting commercial 
value also raises the issue of ownership: since organoids have both a genetic and functional 
link to the persons from whose biological material they are cultivated, sample ownership 
has implications for human dignity and bodily integrity 64. While there is no consensus on 
how ownership of biological samples should be conceived, the way in which ownership is 
defined has moral implications. In the context of a promising emerging technology such as 
organoids, tremendous financial and academic interests may drive the research agenda, affect 
which tissue applications are stimulated or hampered, and shape the distribution of benefits 
between all involved stakeholders 28,65,66. Ownership entails defining and conceptualizing 
people’s rights and entitlements regarding their biological material, and therefore also relates 
to matters of justice, fairness and responsible use, and the way in which it is defined could 
result in situations in which benefits ultimately do not reach those who most depend on them 
for their health 67. These concerns are particularly poignant in organoid medicine, because 
it inherently involves industry partnerships with commercial incentives (i.e. pharmaceutical 
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companies), while the organoids are derived from people who are dependent for their health 
on how benefits are shared. The iconic Greenberg-case from 2003 highlights the significance 
of these considerations. This controversial case involved parents whose children died from the 
rare genetic Canavan disease. For years, these people provided materials and financial support 
to the Miami Children’s Hospital in finding the genetic cause of the disease. Upon successfully 
isolating the gene, the researchers patented the identified genetic sequence, carrier and 
prenatal tests, treatments, and further research involving the gene and its mutations, and the 
hospital intended to charge royalty fees for the testing and limit the ability of other laboratories 
to perform tests. None of the parents supplying the materials had any knowledge of these 
actions, which were ultimately deemed ‘unjust enrichment’ by the US court 68. Addressing 
such issues of ‘benefit-sharing’ will be highly relevant for organoid medicine – especially in 
rare disease contexts haunted by excessive drug prices – but remain currently unresolved 54,69. 

In 2018, the EU-funded international consortium HIT-CF (acronym for ‘(drug) Hits 
for Cystic Fibrosis’, see Box 1) was launched.  The project was specifically aimed at scaling up 
the breakthrough of organoid medicine in Cystic Fibrosis, by expanding the organoid-based 
drug screening and development throughout Europe. The project involved collaboration 
with CF organizations, clinicians, researchers, a not-for-profit biobank, and for-profit 
industry partners. I have conducted the research that forms the basis of this dissertation 
from a position deeply embedded within this border-crossing, multidisciplinary research 
consortium, which – as I will elaborate later in this chapter –  allowed taking full advantage 
of a valuable opportunity for a rigorous analysis of the ethical and practical implications of 
organoid medicine.    

Making up the moral balance: addressing the ethical 

implications of organoid medicine 
To sum up, organoid medicine has great potential for healthcare and research, but also 
challenges established practical guidelines, ethics and governance frameworks, and regulatory 
policies. Since the specific ethical implications of organoid medicine currently have not or are 
not adequately addressed, this highlights the need for additional guidance. It is this observation 
that forms the starting point for this dissertation. Responsible organoid biobanking means 
finding a morally appropriate balance between the pursuit of treatment for patients and 
progress in medicine and science, and adequate protection of the rights and interests of 
involved stakeholders. In order to identify the conditions required to ensure this balance, 
it is necessary to obtain a thorough understanding of the ethical and practical implications 
of organoid medicine. These conditions can serve as focal points for the development of 
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governance models to ensure a responsible future for the field. And while this dissertation 
focuses on the specific context of organoids in the field of Cystic Fibrosis, its insights are 
relevant in the broader context of storing and using complex tissues for biomedical research.

Aim and approach  
Central aim
The aim of this dissertation is to analyze the ethical implications of organoid medicine, and to 
identify conditions for ethically sound governance 

Sub-questions
In order to fulfil this aim, I will address the following sub-questions: 

1. What are the perspectives of professionals and people with Cystic Fibrosis on the ethical 
aspects of organoid medicine?

2. What are ethical implications and challenges of organoid medicine?  

3. Which conditions should be in place in order to facilitate ethically sound governance in 
organoid medicine? 

Parallel ethics ‘from within’: empirical 
exploration and normative analysis
The methodological approach applied in this dissertation will be ethics parallel research. 
While evaluation of the implications of new technologies via technology assessment (TA) 
is currently common practice in Europe and the US, these approaches are generally focused 
on identifying quantifiable phenomena. There has therefore been a call for closer integration 
of technological development with ethical reflection that moves ‘beyond checklists’, but 
rather facilitates co-creation with the humanities 70. Ethics parallel research is an approach 
specifically aimed at the identification and anticipation of the ethical aspects of emerging 
biotechnologies during their development. 

As outlined by Jongsma & Bredenoord (2020), ethics parallel research consists of six 
related and sometimes overlapping components (see Box 2). Its ultimate goal is to provide 
meaningful guidance proactively, to co-shape the process of development of emerging 
technologies and its governance prior to their implementation via parallel ethical reflection 
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71. In this way, the approach specifically aims to address the infamous Collingridge-dilemma: 
in early stages of technological development, the uncertainties make it difficult to anticipate 
potential implications, but the more knowledge becomes available about the impacts, the 
more challenging it becomes to influence them 72. By working upstream or midstream rather 
than end-of-pipeline, ethics parallel research seizes the opportunity to ensure uptake of 
meaningful normative input, while preventing ethical analysis from doing ‘too little, too late’.

An essential aspect of ethics parallel research is the embedded position of the ethicist 
within the environment in which the technology is being developed. Emerging technologies 
in biomedicine are generally highly complex, and their development often involves different 
scientific disciplines. In order to adequately understand the intricacies of these innovations 
and move beyond the level of speculation, ethicists need to closely collaborate with the experts 
and scientists involved, both to gain knowledge about the technology and its practical reality, 
but also to be able to actually co-shape and steer its development 71. As an ethicist embedded 
within the HIT-CF consortium tasked with analyzing its ethical aspects and reflecting on 
responsible governance during its development, I had the unique opportunity to perform a 
deep analysis of the ethical aspects of organoid medicine in CF, as I was able to collaborate 
with practically engaged stakeholders from different disciplines and backgrounds, such as 
molecular biologists, biobanking professionals, clinicians, and patient advocacy groups.  

Reflective Equilibrium: methodical integration 
of practice and theory
As envisioned in ethics parallel research, qualitative empirical analysis complements the 
ethical analysis of emerging technologies and, if conducted sufficiently broadly, facilitates 
participatory generation of knowledge. Sometimes described as the ‘empirical turn in 
bioethics’, there is general agreement that stakeholders possess unique knowledge that helps 
elucidate important ethical questions, such as how the technology is perceived or experienced, 
what kind of practical challenges are associated with it, how it may be used, or what kind 
of moral reasoning or beliefs exist 73. Knowledge about the specific practical or clinical 
context within which an emerging technology is developing complements ethical theory 
and normative analysis, and helps assess how a technology should be developing, shaped, or 
governed 71,74,75. This dissertation therefore includes an empirical exploration of stakeholder 
perspectives on the ethical aspects and governance of organoid medicine. More specifically, 
this involves conducting qualitative, semi-structured interviews with experts on organoid 
technology, biobank professionals, clinicians, and people with CF. 
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The ethical implications of organoid medicine extend into a broad spectrum of aspects of 
human life, which means that adequate ethical analysis requires treading beyond the boundaries 
of academic bioethics as a discipline. In this dissertation, therefore, I incorporate a wide range of 
principles and background theories from traditional (bio)ethics, but also from other academic 
disciplines, such as political theory, Science and Technology Studies (STS), Responsible Research 
& Innovation (RRI), legal theory, or linguistics. In order to integrate ethical theory with 
empirical data, I use the method of (Wide) Reflective Equilibrium (WRE). WRE is a process of 
moral reasoning specifically aimed at this purpose. It entails ‘going back and forth’ between the 
perspectives, beliefs, values and opinions that stem from the empirical domain, and the principles 
and background theory that concern the topic. The goal of this process is to integrate the different 
sources of knowledge to mediate between relevant moral intuitions, principles, ideas and facts, 
thereby achieving a state of ‘reflective equilibrium’ in which these components have resulted in a 
morally coherent view 74. This approach is analogous to how other scientific disciplines work, in the 
sense that it involves hypothesizing, and continuously testing these hypotheses in an experimental 
setting to arrive at a coherent theory that is a provisional fixed point. 

Structure and contents of this book
The contents of this dissertation are grouped into four parts. Parts I, II and III correspond 
to the sub-questions outlined in the previous section. In Part IV, I discuss the results of my 
research within a broader scientific context. 

PART I – Laying the foundation: exploring the 
perspectives of stakeholders
The first part of the dissertation concerns the empirical and ethics from within-components 
of my research. In two separate chapters, I provide an overview of the results of our empirical 
exploration of stakeholders’ perspectives via qualitative interviews. The aim is to identify 
important ethical themes and aspects in organoid medicine according to the accounts of those 
most closely involved. In Chapter 2, I describe the results of our analysis of the perspectives of 
professionals on the ethical and governance aspects associated with organoid medicine, such 
as researchers or managers working in industry, academic researchers, biobank staff, policy-
makers, and clinicians. Chapter 3 gives an overview of the needs, preferences and opinions of 
(parents of underage) people with Cystic Fibrosis as providers of organoids and participants 
in a living biobank, including also accounts of people considering to participate in organoid 
biobanking when eligible. 
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PART II – The ethical implications and 
challenges of organoid medicine
After empirically exploring the ethically relevant themes, in the second part of this dissertation 
I set out to combine these empirical insights with ethical and philosophical reflection 
to obtain a deeper understanding of the ethical implications and (practical) challenges of 
organoid medicine. Since the question of how the relationship between tissue providers (or 
biobank participants) and tissue users  should be conceptualized is one of the most extensively 
discussed and unresolved issues in biobanking, particular attention will be given to this topic. 
In Chapter 4, I propose that it is not only important to take into account how the benefits 
of tissue research are distributed between different groups in society, but that it is equally 
crucial to ensure a degree of reciprocity towards individual tissue providers. In Chapter 5, I 
take this point further and argue that the language used in the currently dominant paradigm 
in biobanking is morally problematic. In order to ensure a responsible future for organoid 
medicine, I propose that a narrative shift is urgently required.

PART III – Conditions for ethically sound 
governance in organoid medicine
Part III consists of two concrete suggestions for conditions to ensure ethically sound organoid 
medicine, and promote responsible governance. In Chapter 6, the inherent limitations of the 
consent procedure as an ethical tool in tissue research are further underlined, and I provide 
an argument in support of changing the type of information that is offered during the consent 
procedure to better align informed consent with its ethical goals. Chapter 7 provides an 
account of why dealing with the ethical and practical challenges of organoid medicine in 
particular demands active involvement of tissue providers.

PART IV – General discussion
In the final part of this dissertation, I set out to fulfil its central aim by answering each of the 
sub-questions specified above. I focus both on the conditions that constitute ethically sound 
organoid medicine, as well as an account of how to ensure the field develops responsibly in the 
future, by placing it in a broader context of developments in complex tissue research.
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Abstract

Background: Organoid technology is emerging rapidly as a valuable tool for precision 
medicine, particularly in the fi eld of Cystic Fibrosis (CF). However, biobank storage and use of 
patient-derived organoids raises specifi c ethical and practical challenges that demand sound 
governance. We examined the perspectives of professionals affi  liated with CF or organoids 
on the ethical aspects of organoid biobanking for CF precision medicine. By conducting 
this study parallel to the process of innovation and development of organoid biobanking, its 
fi ndings are valuable for the design of responsible governance frameworks.

Methods:  To identify relevant themes and attitudes we conducted 21 semi-structured 
qualitative interviews with professionals in the fi eld of organoid technology, biobanking, or 
CF research and care.

Results: We identifi ed three key challenges, as well as the suggestions of professionals on 
how to address them: (1) Th e challenges associated with commercial involvement, trust, 
and ownership, (2) Navigating the blurring boundary between research and clinical care, (3) 
Appropriate approaches to the informed consent procedure.

Conclusion: Sound governance of organoid biobanks aimed at precision medicine requires 
coming to terms with the fact that its stakeholders no longer belong to separate domains. 
Responsible governance should be aimed at fi nding a sound, context-sensitive balance 
between integration of ongoing co-operation and mutual consideration of interests, and 
maintaining a feasible and sustainable research climate. 
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Introduction
Organoids are 3D cell structures cultivated in 
vitro that function on a basic level like actual 
organs. They are characterized by their ability 
to self-organize, consist of multiple cell types, 
and can be grown indefinitely 1. Organoids 
are emerging as valuable tools in biomedical 
research, including drug development, 
disease modeling, and ultimately even clinical 
transplantation 2–4. Organoid technology is 
especially promising for precision medicine, 
which aims to increase cost-effectiveness 
and risk-benefit ratios of therapies by more 
precisely targeting therapies to individual 
patients 5,6. This value has recently been 
demonstrated in Cystic Fibrosis (CF) 
research, by successfully screening drugs 
using intestinal organoids or ‘mini-guts’ for 
personalized targeting of treatment 7,8. In 
2015, the first person received treatment for 
CF on the basis of organoid drug screens 9. The HIT-CF (acronym for ‘ (Drug) Hits for Cystic 
Fibrosis’) project aims to follow-up on this breakthrough by expanding organoid-based drug 
screening to other CF patients in Europe2. 

Initiatives like HIT-CF are dependent on biobanks for the storage and distribution 
of organoids to researchers and commercial partners.10–12 Crucially, however, the clinical 
application of organoid technology via biobanks raises specific ethical and practical challenges. 
First, organoids are living cell lines derived from stem cells or tissue, and therefore they have 
ethical implications with regard to bodily integrity and identity, moral value, and responsible 
use 13–18. Second, organoid biobanking aimed at therapeutics entails collaboration between 
different stakeholders with different interests. This raises additional ethical and practical 
challenges concerning informed consent, privacy, disclosure policies, commercial access, 
benefit-sharing, and involvement of participants 13,19–25. 

In light of these challenges, sound governance structures are necessary to ensure 
responsible practice. While there is an extensive amount of academic work on biobank 

2 See: https://www.hitcf.org/

 
Box 1: Key points

i. Organoid technology is emerging 
rapidly as a valuable tool for CF precision 
medicine, raising specific ethical and 
practical challenges for governance

ii. Interviews with professionals were 
conducted to explore these challenges 
and potential solutions

iii. Responsible governance in precision 
medicine organoid biobanking should:

iv. Facilitate a balance between the strong 
interests of closely involved commercial 
stakeholders, and other interests

v. Address the blurring boundary between 
research and clinical care by clearly 
delineating the duties and responsibilities 
of involved professionals, and 

vi. Shift focus away from relying on initial 
one-off consent as an administrative 
tool, and rather emphasize ongoing 
communication and differentiation via 
tiered consent
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governance, little is known about which governance measures are appropriate for the specific 
context of precision medicine organoid biobanking. Providing an adequate answer to this 
question demands a deep understanding of the practical reality 26. Our position as ethicists 
embedded within the multidisciplinary HIT-CF consortium provided a unique opportunity 
to examine the perspectives on the ethics and governance challenges of a diverse group of 
organoid biobanking and CF professionals, and explore potential solutions. To seize this 
opportunity, we conducted interviews to map the perspectives of professionals involved. 
These insights can be used to inform the design of responsible governance structures and 
ensure biobank longevity, especially in the context of precision medicine 27,28. Moreover, 
empirical reflection on ethical issues associated with biomedical developments complements 
philosophical inquiry and stimulates responsible innovation, especially when it is carried out 
parallel to the development of a technology rather than ‘end-of-pipeline’ 29,30. Prior empirical 
work by several co-authors of this paper has demonstrated the ethically complex ways in 
which people relate to the organoids cultivated from their cells 31. Here, we present the results 
of our study of professionals’ perspectives on the ethics and governance challenges of applying 
organoid technology for precision medicine. 

Methods
To study the perspectives of professionals, we used a qualitative, interview-based methodology. 
Approval for the study was given by the Research Ethics Committee of the University Medical 
Center Utrecht. The description of our methodology and presentation of our findings 
were structured according to the guidelines specified by the COREQ-method of reporting 
qualitative research 32.  
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Data collection
Data were collected through semi-structured 
one-on-one interviews during the second 
half of 2018. Semi-structuring ensured that 
the most important topics were addressed 
in each interview, resulting in sufficient data 
breadth, while also allowing respondents to 
emphasize particular subjects of perceived 
relevance. Prior to interviewing, the 
research team compiled a topic list (Box 2) 
for semi-structuring based on a literature 
survey of 1) the ethical aspects of organoids 
and 2) governance of biobanks. A total of 21 interviews were conducted by MAL, a doctoral 
researcher with a background in applied bioethics, formal interview training, and previous 
experience with qualitative research. Interviews lasted approximately 60 minutes, were 
conducted either face-to-face or via phone and, according to respondent preference, in either 
Dutch or English.

Sample
In order to be eligible to participate in this study, professional experience with organoid 
technology or biobanking was required. In particular, we focused on including academic 
researchers, clinicians, researchers and managerial staff at pharmaceutical companies or 
biobanks, and researchers and policymakers from CF patient organizations. Participants 
were recruited via the research team’s professional network and the HIT-CF project. In 
order to maximize contrast, eligible participants outside of the consortium were also 
identified using snowball sampling. Moreover, we interviewed participants from a range of 
professional backgrounds and affiliations (see Table 1 for demographics). Lastly, considering 
the international focus of the HIT-CF project, we aimed to capture perspectives from several 
(Western) countries. Participants were approached by MAL and provided with an information 
leaflet, which included the topic list. Prior to the interview, respondents were asked for their 
written consent to participate. Recruitment ended when additional interviews did not lead to 
the identification of relevant new themes (data saturation). All interviews were recorded and 
transcribed verbatim.   

Box 2: List of interview topics

Ownership

Ethical use of organoids

Benefit-sharing

Privacy

Commercial involvement

Consent

Findings

Patient participation

Governance
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Table 1: respondent demographics

Total number of respondents
(n=21)

Working in Europe 
(n=13): 
Netherlands(7), Belgium 
(4), Portugal (1), Spain (1)

Working outside of 
Europe (n=8):
Israel (2), USA (6)

Male (n=11) 7 4
Female (n=10) 7 3
Commercial affiliation (n=7) 5 2

Profession:
Academic organoid researchers (n=9)
Organoid biobank research staff (n=1)
Pharma research staff (n=1)
Patient advocacy 
affiliated (org.) research (n=2)
Clinic (n=3)
Organoid biobank management (n=2)
Pharma management (n=2)
Policy (n=1)

6
1
1

1
2
2

3

1
1

2
1

Data analysis
Data were analyzed using thematic analysis (TA), a 
methodology used to identify themes across data 
starting from an a priori list of relevant subjects 
to allow an initial broad categorization (Figure 1) 
33. All transcripts were initially coded into sub-
themes by MAL using NVivo 11 software. Parallel 
to this process, KRJ, SNB, and SEC also coded a 
number of interviews to compare findings and 
ensure inter-reliability of results. ALB checked a sample of interviews for code consistency. 
The analysis process was structured according to the constant comparative method 34, where 
data is systematically reviewed for supportive/conflicting evidence of emergent themes. The 
team then reflected on the analysis process, going back and forth between the data and the 
results to develop and revise themes and sub-themes. During this process, several codes 
emerged from the data set inductively and were added to the a priori coding list. To illustrate 
themes, representative quotations were chosen and translated into English where necessary.

Box 3: Identified themes

i. Commercial partnerships: fairness, 
trust, and ownership

ii. Blurring boundary between 
research and clinical care

iii. The place and purpose of the 
consent procedure in precision 
medicine organoid biobanking
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Results
We identified three key themes in the perspectives of professionals on the ethics and 
governance challenges of organoid biobanking for precision medicine purposes. Below we 
elaborate on respondents’ accounts of these challenges and their suggested solutions.

Theme 1: Commercial partnerships: fairness, trust, and 

ownership
Organoid biobanking for precision medicine involves close co-operation with commercial 
parties, such as pharmaceutical companies. Many professionals considered these partnerships 
crucial for making biobank research financially viable (quotation 1 in Table 2). Projects such 
as HIT-CF were seen as particularly valuable, because all involved stakeholders held the same 
goal: personalized targeting of CF treatment (quotation 2 in Table 2). Despite supporting close 
industry involvement, many respondents did express uneasiness with companies generating 
‘excessive’ profits from patients with urgent health needs (quotation 3 in Table 2). While 
some considered this a fairness issue, others were concerned that it may be detrimental to 
biobank participants’ trust  and affect their willingness to provide their organoids (quotation 
4 in Table 2). Cultural factors, political stability, the trustworthiness of national governments 
and institutions, and the extent to which research and industry are intertwined were seen 
as contributing factors to this concern (quotation 5 in Table 2). However, sharing monetary 
benefits with individual biobank participants was not supported, arguing that scientific 
progress is possible by virtue of a collection of different tissues (quotation 6 in Table 2), and 
that financial incentives may lead to a biased collection. 

Reflecting on the close involvement of companies, respondents often raised the topic 
of sample ownership. Many professionals stressed the importance of specifying ownership, 
because organoids are living cell lines with enormous commercial value that have a unique 
genetic and functional link to the person providing the tissue. However, further exploration 
during interviews revealed its complexity. A common rhetoric, for example, was that biobank 
participants should be the ‘ultimate owners’ of their organoids, and have the ‘final say.’ 
(quotation 7 in Table 2). But respondents experienced difficulty defining what this would 
entail in practice, such as in case of genetically modified organoids (quotation 8 in Table 1). In 
addition, there was considerable variation between professionals’ perspectives on the degree 
of ownership that sample providers should be given. For example, while some professionals 
considered it a fundamental aspect of ownership that biobank participants should be asked 
permission for continued storage and use of their organoids after death, others argued that 
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this would be disproportionate to the minimal risks and burdens of organoid biobanking 
(quotation 9 in Table 2). 

Suggestions for governing commercial access, trust, and 

ownership
Transparent, continuous communication with biobank participants was suggested as a way 
to alleviate potential worries about the close collaboration with industry (quotation 10 in 
Table 2). There was also wide support for biobanks as publicly-owned institutions that aim to 
reinvest (a part of) profits back into research projects to increase trust and fairness (quotation 
11 in Table 2). Most professionals supported the idea of temporary (i.e. until withdrawal by 
the participant) ownership of organoids by the biobank to ensure feasibility (quotation 12 in 
Table 2). 

In addition, some stressed the importance of balancing commercial incentives with 
other stakeholders’ interests to maintain trust and fairness, such as multi-stakeholder  
involvement in biobank management. Several professionals also considered it important to 
give participants a voice in governance, particularly for patient-centered biobanks such as 
in HIT-CF, where those providing the organoids have urgent health needs (quotation 13 in 
Table 2). However, others emphasized the difficulty of organizing meaningful representation 
(quotation 14 in Table 2) and concerns that such measures could hamper research. 

Theme 2: Blurring boundary between research and clinical care
Organoid biobanking for precision medicine purposes involves close collaboration between 
academia, biobanks, industry, and clinical care. Many professionals viewed the convergence 
of these traditionally distinct domains as a source of challenges. For instance, there were 
different perspectives on the extent to which the clinical duties towards patients also apply 
to academic professionals or companies. Professionals were aware that organoid research is a 
vast source of potentially relevant information, particularly for those suffering from CF. Yet 
opinions differed on whether the duty exists to report these back to patient-participants, and 
if so, under which conditions (quotation 15 in Table 2). Some researchers argued that this 
responsibility should not extend to researchers because it would pose an unreasonable barrier 
to scientific progress (quotation 16 in Table 2); others emphasized that, since the ultimate goal 
is to improve the health of patients, researchers should also play their part (quotation 17 in 
Table 2). 
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Because of the current publicity around organoid technology – particularly in the field 
of CF – several professionals worried about being increasingly confronted with patients and 
clinical issues in their work, without having the necessary clinical expertise to adequately 
deal with such situations (quotation 18 in Table 2). In addition to the whether unsolicited 
research results should be reported back to the clinic, there were also concerns about 
how this information should be communicated to patient-participants. Moreover, some 
professionals worried about causing unrealistically positive expectations about receiving 
treatment by informing patient-participants about the results of drug screens, especially since 
reimbursement policies differ between countries involved in the HIT-CF project (quotation 
19 in Table 2). Because of the heterogeneity of national policies and regulations around 
permissible stem cell applications, harmonization of quality standards, privacy protection, 
and defining ownership were seen as additional challenges for international projects operating 
at the intersection of organoid technology and clinical care. 

Suggestions for addressing challenges raised by the blurring 

distinction between research and care
The development of adequate cross-border governance, such as ethics oversight bodies and 
standard operating procedures, were seen as crucial to address the challenges raised by 
regulatory differences between countries. For example, professionals stressed the value of 
clear criteria to guide decisions about whether and when to disclose research results back to 
patients. Some argued that patient-participants should be asked during the consent procedure 
if and in what circumstances they would like to be informed (quotation 20 in Table 2). When 
asked which criteria should be used to formulate these questions, professionals responded 
with uncertainty. That said, there was consensus that disclosure of information generated 
using organoids derived from patients demands prior consultation with the treating physician. 

Theme 3: The place and purpose of the consent procedure in 

precision medicine organoid biobanking
The consent procedure was the most extensively discussed topic during interviews. It was 
unanimously considered a central element in the governance of organoid biobanks, for 
which professionals put forward several arguments. First, some respondents emphasized that 
organoids have certain ethically sensitive features that underline the importance of obtaining 
a well-informed, voluntary decision to participate. Second, informed consent was considered 
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important, because organoid biobanking is both aimed at therapeutic and non-therapeutic, 
commercial purposes and so participation does not necessarily lead to direct clinical benefits 
for patients (quotation 21 in Table 2). In connection to this, respondents often stressed the 
importance of providing clear and complete information on these subjects during the consent 
procedure. Lastly, professionals valued the consent form as a sort of contract that specifies the 
terms and conditions of participation and the ways in which the organoids may be used. This 
was seen as a crucial governance tool to ensure that researchers and industry are able to do 
their work without the risk of getting into conflicts with patients. 

Professionals’ suggestions for governing the consent procedure
Many professionals supported the idea of more continuous approaches to the consent 
procedure rather than a one-off signature, thereby allowing participants to respond to new and 
possibly ethically controversial applications or commercial partnerships. A ‘tiered’ approach 
to consent in organoid biobanking was therefore often brought up, which allows participants 
to differentiate some of the terms of their participation, for example by being able to refuse 
commercial, non-therapeutic use of their organoids, to express their preferences concerning 
the disclosure of unsolicited research findings, or whether their organoid should be destroyed 
after death. Some even suggested exploring the possibility of using a more dynamic, digital 
consent model, in which participants can make real-time adjustments. This was also seen as 
a way to more closely involve participants and maintain or increase their trust (quotation 22 
in Table 2). 

However, a common concern was that the use of a more continuous, elaborate consent 
procedure implies an investment of time and resources that may significantly hamper research. 
Several respondents viewed such consequences to be disproportional to the minimal risks 
associated with organoid biobank participation (quotation 23 in Table 2). Broad consent (i.e. 
consent to a broad range of research purposes) was therefore often seen as the most effective 
way to create a feasible balance between respecting the autonomy of patients, and maintaining 
a viable, financially sustainable research environment. 
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Table 2: List of supporting quotations

Theme Quotations 
Commercial access, trust, 
and ownership

“[…] but at the end of course the companies make money from that of course. 
But as patient and as doctor, you want to have as many drugs in the market as 
possible. And that as many patients can be...can have access to a treatment as 
possible. And if the organoids can be instrumental there, so I support the idea of 
also commercial parties having access to organoids and to biobanks.”

“We try to give the best treatment, […] and if we can do beautiful scientific 
things with the material, then I don’t really see the objection to that. Not even 
when it’s done commercially..”

“If the patient’s organoids were directly and exclusively involved in drug 
development, then the patient should benefit from the financial benefit that 
the company that developed the drug or the body that stores the biobank, if 
they receive royalties I think the patient should receive it also. […] I feel a little 
bit uncomfortable that people will make money out of the desire of patients to 
receive therapy.”
 
“And what people often indicate is that huge profits are being generated with 
their material, I know that people find this difficult. If you don’t clearly explain 
what will happen to their tissues, then it could be that people say: no, I won’t 
do it. Then you lose other possibilities for scientific research, for developing new 
treatment.”

“I mean...some of the questions you’re asking earlier about even just like access or 
you being able to get drugs, I think depending on people’s understanding of their 
current countries’ rules and regulations, access to healthcare, insurance status, 
things like that. Their understanding of their local kind of state versus what other 
countries are like, I think can really change the way that they answer things.”

“But in general, in my view it is the group that contributes, it is not the 
individual. Particularly in the context of biobanks. It is purely the fact that you 
have a collection that allows you to create a model, and not the individual. 
Precisely the fact that you have 100, 200, 500 patients gives you the power to 
discover something. That is why I don’t think these things should be returned 
individually.”
“I don’t know. So I mean, the patient, for me is the final owner, […] maybe like 
renting a house, you remain the owner, but you allow somebody else to live 
there under certain conditions. But I think the ultimate owners should remain 
the patient because they should have at any moment the right to withdraw the 
consent..”

“Suppose that we can use CRISPR technology.. […] Who is the owner of these 
organoids? Who gets right of say over modified tissues, or even modifications of 
modifications?”
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Theme Quotations 
“I just think from a feasibility perspective, I think it’s just not...it’s just too 
complicated. It’s too expensive to keep that. So that expense alone probably 
makes it a no go. And if you’re really going to keep it, keep that level, then you 
have to keep all that information and then if someone does come out and say ‘I 
want to withdraw consent’ then you have to go and you have to pull that sample. 
[…]  I think that if ethics committees allow you not to give that as an option, […] 
then I would say that that’s the way to go.”

Suggestions to address “I think it’s a question of educating, of talking to, analyzing things. And 
communication to explain things properly. Because at the end, maybe people just 
say ‘oh there is someone who really makes, is becoming rich thanks to me’. And 
yeah maybe there are people becoming rich, but there are also people that give 
opportunities to many other people. So not only see the big CEO who eventually 
for the big pharma who is becoming rich thanks to that, but [also] how you [as a 
patient] can benefit from that.”

 “So you have to think about it from a, are we doing it for development, for 
clinical care and/or for payment of it. […] Is the purpose of the biobank to help 
with coverage later to help develop more evidence to support that because the 
evidentiary standard is different or is it for current and future drug development 
for CF or for something else?”

“That’s a hard one.. I personally think that if the cells go into a bio-repository, I 
would think that the bio-repository should be the owner, but […] it’s almost that 
they’re doing a transfer of ownership to the bio-repository until they withdraw 
the ownership.”

“I think it gives them […] a feel that their voice is being heard. […] Also, it gives 
them a way to be informed about where the process is. Because really I don’t see 
it since the patients are not going to be known in general to the industry.”

“Well, as in there are efforts to include patients in things and they run up against 
some challenges. […] how do you engage them because they are so different from 
everyone else on the board, right? Like, do you only just care for them to be there 
and/or are there ways to specifically elicit their feedback? And that takes a lot of 
energy and preparation on both sides.”
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Theme Quotations 
Blurring boundary 
between research and 
clinical care

“Say that you are doing a trial, and […] a predisposition is found that may be relevant for 
the patient and his or her family, and then an interesting ethical dilemma emerges: should 
I share this information? But the whole point of anonymization was that the patient is not 
harmed or burdened through sharing tissue. You could argue then: that’s not a burden, but 
a benefit, […] but who judges which is the case?” 

“I don’t think you should put that on the organoid research, that expectation. 
[The role of the researcher] is to advance knowledge in a broader scientific 
context.”

“But you know, of course there are examples where […]  they’re looking for 
a mutation in a gene and they have these DNA samples and then somehow 
because they did it a little bit different, they found a mutation in a different gene 
that causes Alzheimer’s or Huntington’s. […] I think you’re supposed to tell the 
patient.”

“So I received this message: ‘there is a 27 year old girl who has no treatment 
options left, […] can you help her?’ So there is someone […] who thinks: I’ve 
provided my mini-guts and it is taking pretty long before I get any results. […] 
That is difficult; we are an academic lab and you just try to make the best of it.” 

 “One risk […] is, let’s say, you find this drug doesn’t work on this sample and 
then somehow the insurance companies realize that, okay, well it’s not going to 
help this patient. We’re not going to pay for it, where in fact, you know, you’re 
dealing with a cell in a culture dish and you might want to try it to see how the 
patient reacts on the drug.” 

Suggestions to address “…they [the patients] may be patients who are strong enough to get the results 
like that, or they may be patients who don’t want to know.” 

Informed consent as 
the ethical backbone

“How to let the person decide how far they would want their samples... like what 
they would want done to their samples. […]I don’t want to say a not informed 
population because it’s a very well informed population. But if scientists can’t 
picture it, can a patient? Do they know what’s out there? So I’m not actually sure 
how you would even deal with the consent.”
 “Maybe you should use an informed consent [with] menu A, B, C, and that you 
can say: menu A, go do it. Menu B, [additional governance measures]. Menu 
C, come back [for re-consent] […] Yes, that’s great, but who is going to pay for 
that?”

Suggestions to address “The moment that you involve commercial parties, it must be very clear 
what one is consenting to, [for example] allowing organoids to be used by 
pharmaceutical companies. I know people have issues with that. And under what 
conditions this is allowed, you should explain further.”
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Discussion
There is ample academic literature available on biobanking, precision medicine and stem cell 
technology, which echoes the global rise of biobank-based research, and the move towards 
precision medicine 5. These trends are particularly well known within the field of CF, where 
characteristics of individual patients are especially crucial for optimal treatment 35. It has 
even been called ‘a model system’ for precision medicine, due to the development of CFTR-
modulator drugs (e.g. ivacaftor) that can be targeted to individual patients through in vitro 
pre-testing of cells stored in biobanks 36. However, the broad scope of much of the academic 
work on the ethical and practical challenges of biobanking has led to quite general results, with 
little insights into the complexities and details that exist within a specialized field 26. As the 
sub-title of prior work by two of the co-authors of this study indicates, organoid biobanking 
‘revives old and raises new ethical challenges’ 13. In our analysis, we therefore focused on 
identifying aspects specific to the storage and use of organoids derived from patients within a 
therapeutic context, either because they are novel, or because the unique characteristics of the 
context make these insights particularly relevant for responsible governance. 

A deeper understanding of these topics is crucial for responsible advancement of the 
field, especially considering that many of these topics are still heavily debated due to the lack of 
harmony between regulations on human tissue research, precision medicine and biobanking 
37–39. This is obvious from the EU’s 2019 evaluation of the European BTC (blood, cells and 
tissue) directives (2002/98/EC & 2004/23/EC).3 The report concluded, for example, that ‘many 
of the detailed and prescriptive safety and quality requirements are no longer adequate to 
address fully the challenges associated with rapid technological, scientific and epidemiological 
developments’, that ‘key oversight principles are not sufficiently robust’, and that ‘some citizen 
groups, such as donors and offspring are not adequately protected’. In what follows, we discuss 
our findings in terms of their relevance for setting up responsible governance tailored to the 
specific characteristics of organoid biobanking for precision medicine.   

Close commercial involvement, trust and balancing interests
Much recent literature on biobanking has focused on the importance of closer involvement or 
engagement of biobank participants. The idea is that treating participants more like ‘partners’ 
rather than as passive tissue ‘donors’ makes biobank governance more ethically responsible 
and fair, particularly in the context of living cell lines derived from patients stem cells 27,40–45. 
Our results suggest that professionals are to some extent supportive of these considerations. 

3 European Commission (2019). Evaluation of the EU blood and tissues and cells legislation. Consulted on September 
2, 2020 at: https://ec.europa.eu/health/sites/health/files/blood_tissues_organs/docs/swd_2019_376_en.pdf
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For example, some argued for ongoing communication with participants about aggregated 
research results; maintaining their trust was considered a crucial factor for the success of 
organoid biobanking, for which ongoing communication was seen as an effective approach. 
There is empirical evidence that more continuous provision of information to participants 
is also supported by tissue providers, particularly in the form of aggregated research results 
26,46. Some of the professionals in our study pointed out the challenge of deciding what is the 
most appropriate approach in terms of which information should be communicated, as well 
as how frequently and via which channels. People with CF have voiced their desire to be 
informed about ‘major changes in governance and use’, as well as to be kept in the loop about 
the biobank’s past, current, and future research projects 31. This also provides some degree of 
downstream control, for example by facilitating an informed decision to enforce the right to 
withdraw consent. 

Trust was a central theme in our study’s findings. Professionals anticipated that 
participants may harbor concerns about privacy, commercial access to cell lines and (excessive) 
profit generation, which could potentially affect their trust. Although they may be right in this 
assumption [62], people with CF have reported highly trusting attitudes towards organoid 
biobanking 31. Interestingly, several respondents viewed these concerns as grounded, in the 
sense that there are actual risks that deserve consideration. In order to prevent exploitation 
of the trusting attitudes of biobank participants towards other stakeholders, it is therefore 
particularly important to set up governance that is in line with their interests and expectations 48. 

Although a unilateral communication policy will surely be beneficial to this end, it 
questionable whether this is ethically sufficient. In fact, adequate protection of the interests 
of biobank participants rather calls for trustworthy institutions 49, which requires more than 
just a willingness from biobanks to provide information to participants. Prior work suggests 
that biobank participants need more than simply the initial one-directional communication 
during the consent procedure to call a biobank trustworthy 50. Since biobanking takes place in a 
wider context of ‘innovation politics’, trustworthiness rather requires governance frameworks 
that facilitate a fair balance between market forces, academic incentives, and other interests 51. 
This is particularly relevant in the context of complex living tissues such as organoids, which 
people ascribe different levels of moral value and ownership to 26,31,52.  

Participatory governance arrangements could facilitate a more fair balance between 
these interests 15,25,31. Several approaches to biobank governance such as the surrogacy-model, 
the charitable trust-model, or the adaptive governance-model, stress that continuous, bi-
directional communication and involvement of participants are necessary to ensure that 
biobanks can act as a responsible custodian of stored samples, for example via representation 
in oversight bodies, or via ways of incorporating changing values due to unknown future 
scenarios 53–56. This may be especially effective in the field of CF, where the community is 
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known for being generally very well-informed, and advocacy groups are highly professionally 
organized. While respect for autonomy and for the interests of biobank participants remain 
core aspects of responsible biobanking, we contend that these notions are fully compatible with 
decisions that involve the acceptance of a certain level of risk and uncertainty. People make 
these kind of decisions all the time, and there is no a priori reason to question their autonomy 
in these situations. We contend therefore that a governance framework that appeals to the 
solidarity between biobank participants and researchers, in the sense of being both willing to 
accept some of the costs and risks for the purposes of advancing medicine, is not necessarily 
problematic. This is especially relevant considering the discontentedness of researchers with 
the sometimes excessive burdens of administrative and logistical measures requirements 57–62. 
Since drug developing and biobanking are expensive enterprises, especially for rare diseases 
like CF and cutting-edge technologies such as organoid biobanking 63, concerns sustainability 
and feasibility should be given due consideration 64,65. 

Navigating the blurring distinction between clinical care and 

research 
Organoid biobanking aimed at the treatment of patients further blurs the distinction 

between clinical care and tissue research 66. It is precisely the convergence of these two 
domains that makes clinical biobanking so promising for precision medicine 5.  However, we 
also observed uncertainty among professionals about dealing with situations that demand 
clinical expertise, such as how to approach the disclosure of findings. The current popularity of 
organoids was seen as potentially beneficial to people’s willingness to provide their organoids 
for research, but professionals were also concerned about the high level of expectation 
among patients. Precision medicine organoid research has been previously associated with 
therapeutic misconception 2, and there is empirical evidence that people with CF indeed have 
high hopes for organoid technology to deliver on the promise of personalized treatment 31. 

The application of tissue derived from patients with urgent health needs in laboratory 
research raises the question whether and how the duties and responsibilities of clinicians 
towards patients transfer over to biobanks and researchers 67. Our study shows that 
professionals perspectives differ regarding which responsibilities towards patients apply to 
non-clinical researchers and biobanks, or to what extent. However, while this indicates the 
need for guidelines, current regulatory frameworks do not provide an adequate answer to 
these challenges 37,38,68–71. In addition to the challenges taken from the 2019 EU evaluation 
described above, the BBMRI European biobanking research infrastructure has stated already 
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in 2012 that patient-driven biobanks ‘must develop clear policies’ to this end.4 A report by 
Zika et al. (2010) from the EC’s Joint Research Center on biobanking challenges in Europe 
also signals the challenges that are raised by using patient-derived tissue in a research context, 
the lack of regulatory harmony, and the ‘extremely’ varying ways in which different countries 
interpret and implement guidelines in this regard 72. Without proper guidelines for navigating 
biobank-based research on the intersection with clinical care, researchers may either become 
unduly burdened with clinical obligations, or there may be too little attention for the interests 
of patients 67. Addressing the lack of guidelines and harmonization is therefore crucial, 
particularly considering the rise of precision medicine biobanks and organoid technology, 
and the concerns that our study indicates still exist in the field.

Consent: more than an administrative tool
Similar to other empirical studies on biobanking, we observed a strong fixation among 

professionals on the topic of consent 26,52. Within the context of precision medicine biobanking 
with patient-derived organoids, we found almost unanimous support for a consent procedure 
in which patient-participants are able to differentiate some of the terms of their participation. 
Some valued such a ‘tiered’ approach to consent for its ability to negotiate and mitigate 
potential conflict between biobank participants and other involved stakeholders. In addition, 
many professionals considered this an effective way to increase participants’ trust in the 
biobank and its partners. It was also seen as a way to offer patient-participants some space to 
act on their personal values and preferences, which suggests that professionals acknowledge 
the importance of interests among biobank participants that go beyond a simple yes or no 
decision to provide cells. Empirical evidence suggests that biobank participants support 
tiered consent for similar reasons 73,74. 

The tendency of professionals to view the consent procedure mainly in terms of its 
instrumental value highlights an important and persistent issue in biobanking more generally, 
namely that informed consent seems to be increasingly relied on as an administrative 
measure to anticipate conflict. While the consent procedure is likely very effective in this 
regard, excessive fixation only on this aspect is also ethically problematic, because it is 
potentially detrimental to the broader goal of protecting the autonomy or interests of research 
participants 75. In fact, Waldby and Mitchell (2006) have argued that it is precisely the consent 
procedure which constitutes the ‘disentanglement’ between tissue and the person that gives 
the material its value for research 16,76. 

4 Biobanking and Biomolecular Resources Research Infrastructure  (2012). Biobanks and the Public: Governing 
Biomedical Research Resources in Europe; pp. 53-55. Retrieved on 28-09-2020 from: https://www.bbmri-eric.eu/wp-
content/uploads/BBMRI-Biobanks-and-the-Public.pdf
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These considerations carry particularly weight when viewed in the context of storing 
and using patient-derived organoids in close collaboration with commercial stakeholders. 
First, in contrast to more conventional tissues such as blood or skin, the characteristics 
of organoids raise ethically sensitive questions concerning their moral status and bodily 
integrity 13,17, and potentially controversial uses such as chimaera research or ‘brain emulation’ 
77,78. This makes the lack of any downstream control over tissue use problematic for organoid 
biobanking, especially because organoids are living tissue that can be stored indefinitely, and 
the technology is developing at a rapid pace into novel applications. In other words, these 
uncertainties underline the issue whether initial consent for long-term storage can really be 
said to meet the criterion of being ‘informed’. Second, patient-participants have a significant 
stake in how their organoids are being used, because they are dependent on these activities 
for the treatment of severe illness, which is at least part of their decision to participate. 
However, organoid biobanking aimed at precision medicine involves close collaboration with 
commercial entities with strong economic interests, which may not always be in line with 
those of patients 16. Crucially, fixating on initial consent, whether with tiered approach or 
using broad consent, does not facilitate any downstream control over how organoids are being 
used, or allow participants to change their preferences in response to how the technology 
develops, which applications the organoids are being used for, or who is provided access to 
the cells 13,15,25. An empirical study of the perspectives of people with CF indicates that they 
appreciate the consent procedure for being a source of realistic information and reassurance, 
but that they would appreciate being more continuously involved 31. 

The consent procedure is and should remain a core element of any biobanking governance 
framework in order to ensure voluntary, well-informed participation. But there are additional 
interests at play within the context organoid biobanking aimed at precision medicine that we believe 
call for an emphasis shift in governance 25. Several approaches have been proposed that envision 
such a shift, such as ‘dynamic’ consent or ‘consent for governance’ 15,65,79–81. Although our study 
suggests that professionals have concerns about costs, many also acknowledged the value of such 
approaches by facilitating more continuous downstream alignment of the terms of participation 
with the values and preferences of tissue providers, stimulating ethically sound governance in 
accordance with the interests of patient-participants, and in turn also likely increasing trust 65,80. 
Moreover, it may also address another challenge raised by both professionals in our study and well-
known in biobanking literature, namely of ensuring that information is sufficiently understood 
by consenters 82. In fact, this issue may be particularly poignant in the context of complex tissue 
biobanking, as empirical work by McCaughey et al. (2016) demonstrates that stem cell biobank 
participants generally have poor recall of the information provided to them during the consent 
procedure, especially about industry involvement and the fact that their living cell lines allow for 
indefinite storage and use 83. Information about the ongoing governance obligations that are in 
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place will likely be easier to grasp than specific details about possible research applications. Shifting 
focus to the research context in the consent procedure may therefore help professionals fulfill their 
duty of obtaining informed, voluntary consent 24. 

Strengths and limitations
Due to the complex nature of the research subject, a high level of expertise around organoid 
technology and biobanking was required in order to be eligible to participate in our study. 
As mentioned, the fact that our team was situated in a large research consortium provided 
a unique opportunity to capture deep, highly specialized perspectives on the details and 
nuances of the practical reality of organoid biobanking in precision medicine. However, one 
side-effect of this approach is that our sample and findings predominantly represent European 
and US views. Additionally, some of our respondents were professionally engaged with 
patient organizations. It is possible that these respondents were more inclined to speak on 
behalf of patients and their interests. However, considering patients are a core stakeholder in 
organoid biobanking, we think these perspectives are particularly important for governance. 
Moreover, the accounts provided by our specific pool of CF-oriented professionals may not be 
representative of the broader community of professionals engaged in organoid biobanking for 
precision medicine purposes. However, as similar initiatives are in the rise, we see no reason 
why our insights into the practical and ethical challenges and potential solutions in this field 
cannot serve as a source of practical wisdom for the broader research community. 

Concluding remarks
Researchers in the field of CF have shown that biobank-based research on complex living tissues 
is highly promising for personalized treatment of patients. The rise of these developments will 
lead to a further convergence of patients, researchers, clinicians, biobanks, and commercial 
parties. Moreover, they are happening in an era that increasingly emphasizes the importance 
of engaging stakeholders and the creation of participatory arrangements. While it is crucial 
to ensure a feasible, financially sustainable research climate for organoid biobanks, it does 
not follow that these goals may be pursued at all costs and under any conditions. Adequate 
governance of organoid biobanks aimed at precision medicine will require coming to terms 
with the needs and concerns of its multi-domain stakeholders, and embracing biobank 
participation as more than a passive and non-reciprocal enterprise. Designing responsible 
governance for this context rather starts from the awareness that it takes place in an ecosystem 
the success and longevity of which depend on governance structures that facilitate ongoing 
co-operation and mutual consideration of interests.           
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Abstract

Aim: Organoid technology has enormous potential for precision medicine, such as has 
recently been demonstrated in the fi eld of Cystic Fibrosis (CF). However, storage and use 
of organoids has been associated with ethical challenges, and there is currently a lack of 
harmony in regulation and guidelines to govern the rapid emergence of ‘organoid medicine’. 
Developing sound governance demands incorporation of the perspectives of patients as key 
stakeholders. 

Method: We conducted 17 semi-structured interviews with people with CF to explore their 
perspectives on the ethics and governance of organoid biobanking. 

Results: We identifi ed three themes: prioritization of research and trust,  ambivalent views on 
commercial involvement, and transparency and control. 

Conclusion: Our study off ers important insights for ethically robust governance of ‘organoid 
medicine’.
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Introduction
Organoids are three-dimensional multicellular structures that can be grown in vitro, and 
which recapitulate organ function. The technology is currently rapidly emerging in 
biomedicine due to its enormous potential for precision medicine, which aims to target 
therapies to individual patients. As such, organoids have the potential to improve treatment 
effectiveness, reduce costs, and decrease the risk of harm compared to in vivo therapeutic 
research 1,2.  The potential was confirmed  in 2015, when the first person with Cystic Fibrosis 
(CF) was successfully treated with a drug of which individual effectiveness was demonstrated 
in vitro prior to administration using organoid technology 3,4. Because CF involves a genetic 
mutation expressed in every cell and also strongly affects the gut of patients, intestinal 
organoids or ‘mini-guts’ grown from stem cells in rectal tissue were shown to be an adequate 
model to test the effectiveness of drugs for specific individuals.  5. Moreover, since procuring 
adult stem cells requires a biopsy of specific organ tissue, growing intestinal organoids is 
much less invasive for patients than growing organoids from the lungs. The ‘mini-guts’ were 
screened in assays to measure swelling in the  organoid in response to many different specific 
(CF) drugs over a short period of time 6,7. Since then, many people with CF have received 
individually-targeted effective therapy using 
organoids 8.

The application of organoid technology 
in the field of CF entails the cultivation of 
(stem) cells from patients into organoids 
and storing them in tissue repositories often 
called ‘living biobanks’. In general, biobanks 
are aimed at distributing biospecimens to 
public and frequently also private parties to 
facilitate multidisciplinary tissue research 
and large-scale data-sharing and analysis. 
Ideally, biobanks aim for long-term storage of 
samples to maximize potential for research. 
Academic work on biobanking has identified 
an extensive variety of ethically challenging 
topics, yet organoid biobanks shed a novel 
light on these challenges and present unique 
ethical complexities. For example, rapid 
developments in organoid technology have 
already led to the successful cultivation 

Box 1: The HIT-CF project

The HIT-CF project, funded through the EU’s 
Horizon 2020 program, aims to provide better 
treatment and better lives for people with Cystic 
Fibrosis (CF) and rare mutations. To achieve 
this, drug candidates of several pharmaceutical 
companies affiliated with the project will first be 
tested in the laboratory on patient-derived mini-
intestines (gut-organoids). Based on the reaction in 
these organoid screens, sub-groups of patients will 
be invited to participate in clinical trials with one 
of the drug candidates. The project entails setting 
up an organoid biobank for this purpose, as well 
as to facilitate broader, non-therapeutic organoid 
research which will require a separate consent from 
patient-participants. One of the overall goals of the 
project is to examine the ethics and governance 
aspects of innovation by conducting parallel ethics 
research. To this end, the ‘Ethics and Governance’ 
work package team based at the University Medical 
Center in Utrecht (The Netherlands) conducted 
this interview study to take into account the needs, 
opinions, and preferences of CF patients and other 
stakeholders.

(See: www.hitcf.org)
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of many different kinds of organoids, such as stomach, liver, intestine, lung, kidney, and 
more recently brain organoids, and gastruloids or embryoids 9–11. These developments 
have sparked discussion about how organoids relate to bodily integrity and the identity of 
the tissueprovider, the moral status of such living complex tissue structures, and ethically 
acceptable and responsible use 12–21. Furthermore, applying organoid technology for precision 
medicine purposes blurs the distinction between industry, research, and clinical care. This 
challenges current regulatory systems and guidelines, in which the distribution of duties, 
responsibilities and oversight are viewed as belonging to separate domains 22–24. 

Considering the current rapid emergence of living biobanks aimed at precision 
medicine and its unique ethical challenges, there is an urgency to reflect on adequate models 
of governance. And since patients are a key stakeholder, incorporating their perspectives 
in the process of setting up governance is crucial to ensure that the technology develops 
responsibly, and that governance is ethically sound 25–28.  In a previous study conducted by 
some of the authors of this paper, the complexity of the relationship between people with CF 
and their organoids was demonstrated. They were seen both as common cell lines that did not 
invoke a special connection, and simultaneously as “living fragments of the self ” due to their 
3D structure and the existence of both a genetic and functional link to the tissue provider. In 
addition, commercial access to organoids and the uncertainty around potential future uses 
of organoids were topics of concern 25. This study aims to build further on these findings, 
by gaining a deeper understanding of how patient-participants perceive the ethical and 
governance challenges of organoid biobanking. To explore their perspectives, we conducted 
semi-structured interviews. Our findings provide insights for designing responsible, ethically 
sound governance of organoid biobanks in precision medicine that respects the needs, values 
and preferences of patient-participants.

Method
We used a qualitative interview design to explore the needs, preferences and opinions of 
people with CF regarding the ethics and governance of organoid biobanks aimed at precision 
medicine. The Research Ethics Committee of the University Medical Center Utrecht evaluated 
this study as being exempt for full ethics review. The description of our methodology and 
presentation of our findings were structured according to the guidelines specified by the 
COREQ-method of reporting qualitative research 29.  
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Data collection 

Data were collected through in-depth one-to-one 
interviews. Interviews were conducted throughout 
the second half of 2018 by MAL (doctoral researcher 
with a background in applied bioethics), who had 
previous experience with qualitative research as 
well as prior training in interviewing skills. The 
interviews were semi-structured via the topic list 
shown in Box 2. A semi-structured interview guide 
ensured that the most important topics would be 
addressed resulting in sufficient breadth of data, 
while also providing space for respondents to 
emphasize particular subjects according to their 
perceived relevance. To select relevant topics for structuring the interviews, MAL built on 
earlier work from the research group and conducted a non-systematic literature study in 
PubMed and Google Scholar of prior academic work on the ethics of organoid technology 
and biobanking, and the challenges in biobanking governance 12,15,25,26,30–32. Eligible articles 
were selected and screened by MAL and checked for relevance in close collaboration with 
SNB, KRJ and ALB. During interviews respondents were encouraged to freely share their 
thoughts and perspectives on the ethics and governance of organoid biobanking more 
broadly, as well as being asked to reflect on what would be important for ensuring responsible 
practice. In total, MAL conducted 17 interviews lasting between 60-90 minutes, which were 
conducted either face-to-face or via phone and in Dutch or English, according to respondents’ 
preferences. 

Sample
The aim of our study was to gain a deeper understanding of the experiences, perspectives and 
opinions of participants in organoid biobanking aimed at precision medicine. We chose to 
focus on biobank participants (or, in case of very young people with CF, parents of patients) 
rather than the broader public, because the implications and risks of providing stem cells to 
a biobank are significantly more poignant for the patients that the tissue is derived from. By 
extension, their stakes in responsible governance of organoid biobanking are substantially 
higher, since they are directly affected by how the field is governed and by potential treatments 
developed out of ‘their’ donated tissues. We recruited respondents from several countries 
to capture a variety of cultural backgrounds across Europe. Recruitment was conducted via 

Box 2: List of interview topics

Ownership

Moral status of organoids

Benefit-sharing

Privacy

Commercialization

Consent

Findings

Patient involvement

Governance
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clinicians involved in the HIT-CF project (See Box 1), of which this study is a part. People 
with CF who wanted to participate in the organoid biobank were required to travel to the 
University Medical Center Utrecht for the biopsy. Clinical staff would ask patients after the 
procedure or during other clinical visits whether they were willing to participate in our study. 
Additionally, we also recruited via CF patient organizations in different countries across 
Europe, which brought our study under the attention of patients using digital communication 
channels. Potential respondents who had indicated their interests to participate in our study 
were instructed to contact MAL, who provided participants with an information leaflet and 
a list of interview topics for preparation. Prior to the interview, respondents were asked for 
their written consent to participate. In case of the latter, respondents were asked to fill in 
and send back the consent form at least a week in advance. Eligible participants were also 
identified using snowball sampling, i.e. through recommendations by previous participants. 
Recruitment ended when saturation was reached, i.e. when no new significant data was 
encountered. All interviews were recorded and transcribed verbatim.   

Table 1: Respondent demographics

Total number of respondents
(n=17)

Dutch (n=9) Non-Dutch (n=8):
Sweden (1), UK (2), Slovakia 
(1), Hungary (1), Austria (2), 
Germany (1)

Sex:
Male (n=10)
Female (n=7)

6
3

4
4

Age:
18-28
28-38
38-48
48-58

1
3
1
4

2
1
5

Patient or parent of child with CF:
Patient (n=13)
Parent of child with CF (n=4)

8
1

5
3

Organoid in biobank (or parent of)
Yes (n=10)
No (n=7)

8
1

2
6
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Data analysis
Data were analyzed according to the methodology of thematic analysis (TA). TA is an 
appropriate methodology to identify themes and patterns that extend across all data 33. All 
transcripts were initially coded by MAL using NVivo 11 software. Analysis of data started 
from an a priori list of codes based on the interview topic list (Fig. 1), to allow an initial broad 
categorization. In addition, several codes emerged from the data set inductively during the 
coding process and were subsequently added to the coding list. 

The analysis process was structured according to the constant comparative method 34. 
This entails that data were systematically reviewed for supportive/conflicting evidence for 
emergent themes. More specifically, MAL’s coding process was used as a first step towards 
categorizing the data in themes. Parallel to this process, KRJ and SNB cross-coded a number 
of interviews to compare and align findings, and ensure inter-researcher reliability of results. 
ALB checked a sample of interviews to ensure consistency in codes. The team discussed the 
analysis process, going back and forth between the data and the results to develop and revise 
themes and sub-themes, while also ensuring agreement about the results. Alongside this 
evaluative process, data were further analyzed and abstracted by MAL to develop overarching 
themes and sub-themes and frequently discussed within the research team. Representative 
quotations were chosen to illustrate themes and were translated into English where necessary. 
VAMG, head of research at the Dutch Cystic Fibrosis Foundation, provided his expertise for 
the topic list and during the drafting phase of the manuscript to ensure coherence of findings 
from the clinical and scientific perspective.

Results
Prioritization of research and high levels of trust 
All respondents unanimously showed a highly supportive attitude towards the use of organoids 
for research. Many expressed their enthusiasm about undergoing a biopsy and having their 
organoid stored in a biobank for research, even beyond death (quotation 1 in Table 2). Two 
central considerations underpinned this positive attitude, both of which relate to the fact that 
respondents were (parents of) persons with CF. First, respondents indicated that their routine 
experience with clinicians and medical research led to the expectation that professionals 
working in the field of CF would act in the best interests of patients. Second, patients 
emphasized their personal stake in organoid biobanking. Their stake consisted of a personal 
dependency on innovative research for health improvement and of a more generally perceived 
importance of research for generating knowledge about CF disease and of developing drugs. 
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Although some expressed hope for personal therapeutic benefit, others in fact described the 
wish to contribute to the advancement of CF medicine or sometimes medicine as a whole as 
the main reason for providing their organoid to a biobank (quotation 2 in Table 2). 

In line with this perspective, respondents often reported the desire that their organoids 
will be applied in ways that ensure maximum potential for biomedical research. Many stated 
that wasteful use (i.e. not obviously contributing to biomedical knowledge) of the organoids 
they provided would upset them (quotation 3 in Table 2). Moreover, respondents valued 
organoid biobanking aimed at precision medicine because of its potential to reduce the 
notoriously high costs of CF drugs through more efficient targeting of treatment. Furthermore, 
they valued the organoid test as a more objective measure of drug effectiveness compared 
to the well-intended but sometimes inaccurate clinical judgment of doctors (quotation 4 in 
Table). Interviewees acknowledged certain concerns, worries and risks, but accepted these 
as a necessary aspect of contributing to the advancement of CF research for the ‘greater 
good’ (quotation 5 in Table 2). This tendency to prioritize research facilitation over other 
considerations was observed when discussing the close involvement of commercial parties 
and in respondents’ views on measures to protect privacy and to ensure ethical use of tissue. 
These were seen as valuable and sometimes necessary considerations, but many respondents 
were concerned about the risk of such measures hampering research progress (quotation 6 
in Table 2). In fact, some argued that maximizing the potential of organoid research justified 
a sacrifice in terms of protection against commercial exploitation, privacy or being kept 
informed about research applications (quotation 7 in Table 2). 

Many patients considered the informed consent procedure to be a formality, stressing 
their trust in clinicians and researchers to use their organoids responsibly. Respondents 
often stated that they would have provided their consent regardless of the specific content of 
the consent form. When discussing their view on risks associated with participation, most 
referred to the trustworthiness of European institutional oversight, and the assumption that 
ethical standards would be followed (quotation 8 in Table 2). Some highlighted country to 
country variability in terms of ethical standards (quotation 9 in Table 2). 

Ambivalent views on close commercial involvement
Underneath this dominant attitude that organoid research and the advancement of biomedical 
knowledge should be prioritized, a number of concerns about organoid biobanking were 
present in respondents’ accounts. For example, some respondents were cautious about the 
uncertainty regarding future technological applications and possibilities and referred to 
sensitive topics such as cloning, transplantation, or human enhancement (quotation 10 and 
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11 in Table). Most concerns, however, were associated with close commercial involvement 
in organoid biobanking. Some concerns were explicitly attributed to the negative reputation 
of pharmaceutical companies regarding drug pricing and access (quotation 12 in Table 2). 
Respondents referred to the controversy around the excessive pricing of CF treatment. Many 
respondents admitted feeling uncomfortable with the close involvement of commercial parties 
in organoid biobanking and were critical about excessive profit generation. However, this was 
often dismissed or downplayed with optimism and pragmatism. Respondents were aware that 
drug development is expensive and viewed collaboration with pharmaceutical companies as a 
necessity for successful precision medicine research (quotation 13 in Table 2). 

Although close collaboration with industry was seen as key for realizing the potential 
of organoid research, many felt uneasy about excessive profit generation. Excessive company 
profits using tissue provided by people with CF was seen as unfair, because patients are 
dependent on research for treatment. Some raised concerns that the organoids from patients 
with ultra-rare mutations would be neglected in research, because the small patient cohort 
would provide little financial incentive for pharma investment. Moreover, several respondents 
highlighted that companies are only able to generate profits by virtue of the patients providing 
the organoids. Financial profit generation by companies from organoid research was not 
considered problematic per se, but many respondents expressed unease with excessive 
industry profits, for example through prohibitive drug pricing. Many respondents supported 
the idea of reinvesting profits back into CF research, or using it to pay for post-trial access to 
drugs. However, in spite of these concerns, involvement of commercial parties was not seen 
as problematic but rather as necessary in the process of drug development (quotation 14 in 
Table 2).  

Conditions for responsible organoid biobanking in CF precision 

medicine: transparency and control
Although all respondents were willing provide their organoids to the biobank, many stressed 
the importance of transparency from biobanks about how organoids are being applied and 
by whom. This was associated with the desire to have some degree of control over the terms 
of their participation, for example by being informed about the results of research conducted 
with their material, or about the arrangements made between the biobank and its commercial 
partners regarding profits and drug pricing (quotation 15 in Table 2). Particularly ongoing 
communication from biobanks was considered important to facilitate a sense of patient 
control, and interviewees also reported that it may increase their willingness to participate in 
organoid research. Some respondents suggested the use of a digital platform to facilitate more 
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continuous updates and engagement with biobank participants.
Respondents were hesitant about their direct participation in governance of biobanks. 

While a few expressed enthusiasm about being able to further contribute to research by 
offering their personal accounts, the majority of interviewees were reluctant about this. Some 
stated, for example, that biobank governance should be left to experts (quotation 16 in Table 
2). Representation of the patient community as a stakeholder, however, was supported by many 
respondents as an effective way to communicate and negotiate interests, manage expectations, 
or to increase trust in the biobank (quotation 17 in Table 2). Some respondents argued that 
the biobank should play an active role in negotiating drug prices and fair access to treatment, 
to ensure that the benefits of organoid research are shared in a mutually acceptable way. 

When asked about the topic of organoid sample ‘ownership’, many respondents felt 
that they remained the ‘owner’ of the organoid, based on the fact that it was once a part 
of their body or that it contained their DNA (quotation 18 in Table 2). Others considered 
their provision of a tissue sample to imply a transfer of ownership. One respondent felt a 
conflict between the perceived feeling of being the owner of the organoid, and the ‘pragmatic’ 
situation whereby it would effectively be owned by other parties (quotation 19 in Table 2). It 
was often stressed that the biobank should be publicly rather than privately owned, because of 
concerns about potential commercial exploitation and access to treatment. It was suggested 
that the biobank should act as the steward or custodian of the organoids to ensure responsible 
use (quotation 20 in Table 2).  Moreover, respondents valued the right to withdraw organoids 
from the biobank to prevent future use, since having the ability to use withdrawal as leverage 
acts as a form of control or empowerment (quotation 21 in Table 2). 

The consent procedure was also seen as a way to exert a degree of control. In spite 
of the high levels of trust mentioned earlier, respondents supported the idea of being able 
to differentiate certain preferences and conditions about the terms of participation via the 
consent procedure. This could be used to address concerns about use of organoids when a 
donor dies, whether and which research findings should be disclosed to participants, and 
specifying the context of organoid use (quotation 22 in Table 2). However, this was balanced 
by the concern that the information provided in a tiered approach to consent may be too 
much or complex, posing a barrier to understanding. Close alignment of the content of the 
consent form with the needs of participants was seen as a way to help alleviate any concerns 
around potential sensitive future applications of the technology, and the fact that commercial 
parties may have access to donated organoids.

Lastly, respondents reflected extensively on approaches to the disclosure of research 
findings generated through the use of their organoids. For example, the importance of always 
communicating results about potentially effective treatment back to patients was stressed, 
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regardless of whether the treatment is accessible or not (e.g. due to potentially differing 
national reimbursement policies). This was seen as a way to offer some hope and perspective 
on research progress (quotation 23 in Table 2). Full disclosure of any (incidentally) generated 
information, however, was seen as potentially overwhelming to some people. Tiered consent 
was also seen as a way to accommodate the variety of individual values and preferences. It was 
suggested to use certain criterion to determine whether information would be disclosed, such 
as the accuracy of a finding or whether it is clinically actionable (quotation 24 in Table 2). But 
again respondents were also worried that the necessary investment of time and resources of 
such a personal disclosure policy may hamper research.

Table 2: List of supporting quotations

Theme Quotations 

Prioritization 
of research and 
high levels of 
trust 

“I hope that in the future, this disease can be cured. And for this it is necessary to do 
research. And that is precisely why I want to provide these cells. And I wouldn’t mind at 
all if they were used after I die, because it is great that you can indirectly still help people 
after you die.”

“I think you’re helping all of humanity with that. Individually I probably won’t benefit 
much from the organoid, because the disease has already progressed so much. […] But 
with the organoids, if I can help other people with CF who have not been born yet, then 
that is really something”

“I don’t mind at all, as long as [broader use] is made useful, as long as they don’t say 
‘we’re doing a test’ and then use it for something else. Or that first year students are told: 
‘here we have some organoids, it doesn’t matter what happens, just throw something on 
there and see what happens’. I think that would be a huge waste.” 

“And I think, with these mini-guts, everything you get has been proven in the lab on 
a piece of yourself. If you ignore that, compared to the many things that doctors or 
sometimes claiming, then I think you’re not acting right.” 

“I think that forms specifying that you are always the owner of your DNA, that’s nice 
that they write that down, but after a while that is obviously no longer the case. That is 
difficult, but I had already counted this in […] A sort of necessary sacrifice for the greater 
good, so to speak.”

“I mean the governance and legislation around this kind of development and science 
slows everything down which is hugely frustrating when you have a life limiting 
condition. So, in a way I want to say just get on with it, get on with the science, help 
those people that are suffering and you know, work that out later but on the other hand 
I realize that this is very new, it is somewhat controversial […], you need that sort of 
governance in place before you sort of go too far.”
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Theme Quotations 
“I don’t know how many research is being done on one [organoid]? There is overlap, 
and [communicating] would be crazy in the sense of administration, and also from the 
perspective of research it would be too burdensome. I’ll just read it in a publication, if 
you’re still interested.” 

“Maybe I have enough faith that it will be used properly. […] Say that I want my tissue to 
be removed from the biobank, that this really happens, that I will be listened to. And that 
there are regular checks that they will be properly stored and used.” 

“Well, I believe this research is expanded [internationally]. […] If you talk about certain 
cultures, and you’re talking about ethics, then I think that you should stay away from 
those countries with this kind of research until it is completely secure.”

Ambivalent 
views on close 
commercial 
involvement

“I don’t know how many research is being done on one [organoid]? There is overlap, 
and [communicating] would be crazy in the sense of administration, and also from the 
perspective of research it would be too burdensome. I’ll just read it in a publication, if 
you’re still interested.” 

“Maybe I have enough faith that it will be used properly. […] Say that I want my tissue to 
be removed from the biobank, that this really happens, that I will be listened to. And that 
there are regular checks that they will be properly stored and used.” 

“Well, I believe this research is expanded [internationally]. […] If you talk about certain 
cultures, and you’re talking about ethics, then I think that you should stay away from 
those countries with this kind of research until it is completely secure.”

“I still feel partly connected to these cells over there and just want to know what happens 
to them. And in a way I think, while they remain over there, who knows what they will be 
used for in 40-50 years when we do reach the cloning phase?” 

“As long as they use [organoids] to repair errors, fine. But don’t go and use them to 
enhance humans. Of course you improve a person with CF with it, but you don’t make 
him better than a normal person. I think that is where the boundary of good governance 
and ethics lies.” 

“With the big pharmaceutical companies, I get that they need to have the money to 
reinvest in science and further development and so it’s really important that they do make 
a profit on one hand but I think there is a huge piece of work to do with working with 
governments and coming up with affordable pricing that enables them to further their 
research but also make drugs available to patients who need them, at the right time.” 

“[Companies] are everywhere, so and I think it’s not always bad, because the research 
needs money. So and it depends on the reason, yeah, and they can tell you everything. 
Yeah, it’s our world, so you have to trust and if you don’t, and if you know, if you don’t 
want that anything commercial is going on you have to go and live in hole. Without 
internet, without mobile phone, without anything.”
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Theme Quotations 
“But if there’s money involved I don’t feel that if someone gets, if someone makes money 
on my organoid it’s OK as far as I can benefit from the drugs. The only thing that matters 
is drug development and actually speeding up drug development.” 

Conditions for 
responsible 
organoid 
biobanking in 
(CF) precision 
medicine: 
transparency 
and control

“If you would only include [some information] of a successful study where they were able to use 
the results, that would already make consenting [to participate] so much more trustworthy.” 

“I reckon that’s more the medical side of things and the scientist side of things, you know. The 
practitioner side […]. I don’t see why that bit would need to be anything to do with the patient.”

“I think that [patients] should be involved also and informed, they could be also 
negotiating with both parties, the researchers, and the private companies […] Because at 
the end they will give the access to the researchers and this would protect the owners or 
the donors.”

“The owner could give their consent to give the authorisation to do whatever we did for 
good. But at the beginning the donor is the owner. […] if it’s part of your body, then who 
else could be the owner?” 

“I have offered it knowingly, so I don’t completely see myself as its owner anymore. That 
is strange, with DNA. […] Emotionally you are the owner because you know there is 
something of you there, but pragmatically speaking I know I am not […] and the longer it 
is there, the bigger this distance will become.”

“Because if you simply assume the good nature of people then I think you are not doing it 
right. It only works by virtue of good management.” 

“The possibility to withdraw, it’s just the last straw to have some sort of say in what 
happens. Like if things go, if I get pissed off. I can take my organoid, it just feels more 
reassuring to know that you can withdraw and not that I can think of any situation 
where I would do it. I just think it’s a way to give more power to the patients that, who 
would usually don’t feel that they have enough power.”

“Medical research alone is so broadly formulated that it could include many other things. And 
then I don’t know exactly what. And then I would get stronger doubts [about participation]. I 
would still do it, but I can imagine there are patients who think this is terrible.”

“[Scientists] know that if you’ve got a certain gene mutation Orkambi will help you, but 
it’s whether you can get it or not. But I suppose if you know that you’re more likely to have 
a better quality of life with that drug, you’re going to petition to get that licensed, aren’t 
you? You are going to push for that. But if you knew nothing about it, how does anyone 
ever, you know, move forward?”

It is too black and white to say I want to know or not, because this depends on what it 
is and whether something can be done about it. It could mean that you could anticipate 
something in the future. But if it doesn’t provide such an opportunity, then I don’t really 
know what would be the benefit of hearing about such things.”
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Discussion
This study was conducted as part of the HIT-CF project aimed at setting up a stakeholder-
informed, ethically sound governance framework for a cross-country CF-focused organoid 
biobank. It builds upon earlier work studying the perspectives of people with CF on the 
ethical aspects of organoid technology, whilst deepening our understanding of the practical 
implications of using organoids in the context of precision medicine.   

Maximizing research value: to what extent?
Our study’s respondents were all willing to provide their organoids for research, and 

while they have a life-long medical condition, many expressed a strong desire to contribute to 
the advancement of biomedicine precisely because of being severely ill. When asked about the 
ethical aspects of organoid biobanking, their first response often emphasized the importance 
of ensuring that the medical or scientific potential of their organoids was fully realized. 
Interestingly, many respondents were aware that biobank participation may not necessarily 
yield any personal clinical benefits in their lifetime, whilst stating that this would have 
minimal effect on their inclination to participate. The importance that patient-participants 
attribute to maximizing the research value of organoids is understandable. First, CF is a life-
long illness, and only recently advances in research made it possible to treat some of the basic 
problems in the secretory cells of a minority group, and with varying degrees of effectiveness 
35–37. For many people with CF, therefore, treatment options are still very limited, and they are 
dependent on the speed of scientific progress for their health. Second, exorbitant pricing of 
the few (orphan) CF drugs that have been granted market access has sparked public outrage 
38–40. Many of our respondents raised these subjects during interviews, which may explain why 
development of drugs is so important to them. Third, having CF means extensive involvement 
in hospital treatment and medical research, which has resulted in a relatively well-informed 
and trusting community. The high level of trust may explain the face that their desire to 
contribute to biomedical research trumps the specific ethical conditions under which this 
happens.

However, as the interviews progressed and more time was spent discussing the deeper 
implications of participating in organoid biobanking, we observed a number of parallels 
with our prior study of how people with CF perceive organoid technology 25. First, there is 
a shared dynamic at play, in the sense that respondents initially stress their highly positive 
attitude towards organoid technology, accompanied by several underlying concerns which 
surfaced through more extensive reflection. Second, there is consistency in the specific topics 
that were considered challenging or raised concerns 25. Respondents in our study stressed 
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the importance of research and trusted that their organoids would be used responsibly. Yet 
significant amount of academic work has focused on the ethical challenges, risks, and burdens 
associated with both biobank participation and organoid technology, e.g. concerning privacy, 
commercialization, disclosure of research findings, and the ethical sensitivities associated 
with (clinical) application of stem cell technologies 12,15,26,41–43. 

People with a chronic illness may be particularly inclined to provide organoids to a 
biobank under conditions that maximize research value, and in doing so, sacrifice certain 
personal values. However, the willingness of patients to accept conditions that may be 
insufficient to adequately respect their interests should not be seen as an ethical justification 
of such conditions. On the contrary: one of the core values in research ethics holds that 
those who are in a vulnerable position (e.g. patients with urgent health needs) should be 
particularly protected against exploitation and harm, precisely because of their inclination 
to accept the risks of participating in research for their own benefit.5 For example, it may be 
more convenient for biobanks to require patient-participants to agree with a policy of full 
or no disclosure of research findings. While patient-participants may be inclined to accept 
such terms for the reasons described earlier, it is also known that disclosure policies that have 
no regard for personal preferences and values can be severely burdensome or even harmful 
to participants 44–46. People can have a strong desire to live their lives without the burden 
of knowing certain things about themselves that may not even be clinically beneficial or 
actionable; should they be forced to accept this risk in order to benefit from providing their 
organoids to a biobank? The willingness of patients to contribute to scientific progress, as 
well as their hope for personal benefit, particularly stresses the importance of having sound 
governance structures in place that respect patient trust, and ensure a fair balance between 
the interests of all stakeholders.

The desire for ongoing communication and transparency
In spite of the motivation to contribute to organoid research and their trusting attitude towards 
biobanks, researchers and industry, patient-participants wanted to stay informed about 
how their organoids would be used. Our respondents strongly valued the provision of clear 
information, transparency and open communication, both about the terms and conditions 
of biobank participation, as well as the results of research activities. Many indicated that they 
would appreciate some sort of assurance or proof that their organoids were indeed used to 
make a meaningful contribution to science or medicine. In addition, many respondents felt 

5 World Medical Association (2013). Declaration of Helsinki: Ethical Principles for Medical Research Involving 
Human Subjects. JAMA. 2013;310(20):2191–2194. doi:10.1001/jama.2013.281053
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that they had or at least should have, to some extent, ownership over the organoids derived 
from their cells. There were concerns that strong commercial interests and close industry 
involvement could incentivize research applications that may not be aligned with their 
interests and values, which has been observed in prior empirical work 25. Respondents 
therefore expressed the desire to be reassured that their act of providing organoids is at least 
reciprocated through a commitment of biobanks and researchers to act with respect for their 
perspectives. 

The importance of such broader ‘non-welfare interests’ to biobank participants has been 
previously observed 47,48. As Tomlinson argues, tissue providers have a right to ‘informed 
donation’, which in his view is an important aspect of ethically sound biobanking because it 
supports a broader notion of respecting the values of tissue providers 49. The moral force of 
this argument is strengthened by the fact that our respondents’ emphasis on openness and 
transparency partly stems from the desire to have some degree of control, at least in the sense 
of being able to monitor how organoids are being used. Prior work has already established 
the importance of ongoing communication and engagement with biobank participants 
48,50,51. Put differently, transparency about biobanking activities facilitates accountability 
between stakeholders. Prior empirical work has similarly demonstrated the importance of 
transparency, accountability and institutional trustworthiness for biobank participants, and the 
perceived value of ongoing communication with biobank participants to reach these goals 52. 

These insights are relevant for the governance of organoid biobanking in precision 
medicine in two respects. Firstly, while people with CF are highly trusting of professionals 
and institutions to apply the organoids responsibly, they also wish to be more continuously 
informed about how their tissue is being used, both out of curiosity, as well as having the desire 
for monitoring as a degree of control. This observation suggests that patient-participants do 
not experience their provision of tissue as unconditional or non-reciprocal, even though they 
may verbally stress that advancing research is most important. Since these are important 
considerations of a key stakeholder group, responsible governance means taking these 
interests seriously 53. In fact, the moral duty to respect (non-welfare) interests of (patient-)
participants has led to the idea that they are entitled to ongoing provision of information 
from the biobank as derived from having a ‘right to informed donation’ 15,24,49. Moreover, if a 
share of the profits is used to fund such measures, it can function as an elegant way of sharing 
benefits between stakeholders. 

Secondly, ignoring the desire of patient-participants for open communication and 
transparency is likely to be detrimental to their level of trust regarding organoid biobanking, 
and in turn may affect their willingness to participate 48,49. In fact, a qualitative study of 
Japanese biobank participants suggests that ongoing communication is seen as an effective 
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way of addressing the limitations of a one-off initial consent procedure in terms of providing 
participants with ethically sufficient information 54. Adopting an adequate policy for ongoing, 
transparent communication with patient-participants as part of the governance framework 
may therefore also contribute to biobank longevity and research feasibility  55–57. 

Context-sensitive governance: involvement and control
Although our respondents expressed a desire for some degree of control over their organoids, 
there was little support for active participation in governance (e.g. in ethics oversight or 
managerial decision-making). These findings align with prior empirical work studying 
biobank participants’ perspectives  52. Rather than having a say in decision-making, what 
seems to really matter to biobank participants is that their organoids contribute to scientific 
development in a responsible way. Interestingly, however, there is a substantial amount of 
academic work that stresses the importance of more actively involving participants in biobank 
governance 31,55,58–61. Some approaches, such as the ‘charitable trust’- or the ‘wiki-governance’-
model, specifically envision direct involvement of individual biobank participants, for example 
to facilitate shared decision-making about the biobank’s activities 62,63. Our study results, 
however, show a possible asymmetry – at least in the field of Cystic Fibrosis – between this 
emphasis on involvement of individual (patient-)participants, and the actual preferences of 
the people those models aim to serve. On the other hand, particularly in the case of organoid 
biobanking aimed at the treatment of patients, it may be crucial to ensure that patients have a 
voice to negotiate their interests 64.

This leads to several insights for governance. First, which way of involving patient-
participants is most appropriate depends on the purpose of the biobank in question, the 
characteristics of its stakeholders, and their specific interests and preferences. Moreover, 
people use different conceptualizations of ‘control’. For example, while control via direct 
involvement in the management of biobanks could fit certain contexts, people with CF were 
rather interested in control via the ability to monitor what is going on, as well as control via 
the ability to withdraw. Which of these forms of control is most appropriate to facilitate via 
governance depends, too, on the context. People with CF valued protection of their interests 
without direct involvement adding to the already heavy burden of disease 65,66. Rather than 
appealing to individual biobank participants, involvement of patient advocacy groups in 
biobank management and decision-making can help contribute to this goal, for example in 
the process of setting fair research priorities in the face of economic incentives, or improving 
the position to negotiate (post-trial) access to treatment 67–69. 

Second, it underlines the importance of distinguishing between individual and 
collective interests in terms of how these are incorporated in governance frameworks. There 
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may be convincing reasons why one or the other is more appropriate for a specific context 
70. While there are certain individual interests of biobank participants that deserve respect 
(e.g. concerning the communication of research findings), it does not follow that this should 
necessarily be achieved via direct personal involvement at the managerial level of a biobank. 
But in order to respect other, more collective interests of the patient community, some form 
of representation at the level of biobank decision-making may be necessary, for example by 
involving patient organizations. 

Third, our findings further highlight the need to recalibrate the debate on ethically 
sound biobanking, which in our view suffers from a myopic focus on privacy and informed 
consent. Patient-participants are more concerned with how their tissues are being used than 
with the initial consent, or the privacy risks associated with the storage and use of their 
cells. It follows that it would be significantly more useful to shift emphasis to reflection on 
what ethically sound or responsible storage and use of complex, stem cell-derived living 
tissues such as organoids aimed at patient care means, and how responsible stewardship 
should be enshrined in governance frameworks. Several experts have already argued for a 
‘new pragmatism’ in biobanking and complex tissue research ethics that is less individual-
centered, and focused more on notions such as reciprocity, mutuality, co-operation, solidarity, 
stewardship, custodianship, oversight, and consent for governance 52,53,71–74. 

Strengths and limitations 
The purpose of our study was to provide a deeper understanding of the ethical challenges 
associated with organoid biobanking in precision medicine. By conducting face-to-face 
interviews with people with CF who were also already familiar with this technological 
innovation, we were able to discuss highly complex subject matter in a way that allowed us to 
thoroughly examine the perspectives and experiences of one of the core stakeholder groups on 
a broad range of topics. We increased the breadth of our data by also including the perspective 
of parents bestowed with taking care of a child with CF. Importantly, we did not encounter 
any significant differences  compared to the people that we interviewed who themselves have 
CF, which suggests broader support of our findings. A side effect of this approach is that our 
respondents were predominantly supportive of organoid biobanking as a whole, and may 
not be representative of the wider CF community, or other patient communities. Studying 
a broader sample for comparison would therefore be a valuable future step, both to increase 
representativeness, but also to gain insight into how governance can be improved to better 
meet the needs of the community as a whole.  Nevertheless, we believe our choice of sample is 
justified since it represents the end-users (i.e. organoid biobank participants) affected by the 
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governance structures in place. Moreover, we interviewed people from different national and 
cultural backgrounds across Europe, which allowed us to capture a diversity of perspectives 
that reflects the scope of the HIT-CF project.

Concluding remarks
Our study provides us with a number of valuable insights for setting up responsible 
governance for the specific context of organoid biobanking in the field of CF. First, whilst 
many people with CF are highly trusting towards researchers and industry and have a strong 
desire to contribute to research, this does not mean that their provision of tissue should be 
seen as a non-reciprocal arrangement. Second, this reciprocity could be established by serious 
consideration of their desire to be more continuously informed about the ways in which their 
organoids are being applied. This satisfies both their desire that the act of providing tissue leads 
to a meaningful contribution, as well as their wish for some degree of control.  Third, although 
people with CF seem reluctant about control in the form of direct influence as participants 
in the management or governance of the biobank, they valued a degree of control in the 
form of being able to monitor as well as being able to withdraw. Moreover, it may therefore 
be especially important to involve CF patient organizations in order to fill the representation 
gap. With the enormous potential of organoid technology for precision treatment, ‘organoid 
medicine’ initiatives quickly on the rise 75,76. Since these developments not only challenge 
existing regulations and guidelines but also raise new challenges 12, the time is now to set up 
ethically robust governance that ensures responsible advances in the field that respects the 
needs and values of patients as key stakeholders.

Future perspective
Organoid technology is still emerging, yet already this innovation has resulted in 
breakthroughs in the path towards personalized medicine. In organoid technology, the fields 
of genetics, regenerative medicine, synthetic biology and tissue engineering already converge. 
As all of these fields are currently developing at a rapid pace, other types of more advanced 
complex (living) tissues will likely be developed in the near future, which will in turn also 
be increasingly valuable for precision medicine. We therefore face an era in medicine with 
an unprecedented focus on human tissue biobanking. Our study has demonstrated how the 
application of complex tissues in precision medicine raises challenges that are highly context-
specific; they are dependent on the type of tissue, the aim of the biobank and its partners, 
the nature of the disease, the characteristics of participant community, et cetera. The rise of 
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complex tissue biobanking for precision medicine – like organoid medicine – undeniably 
brings significant benefits for patients, and also poses novel ethical and practical challenges. 
The speed at which these developments are taking place is tremendous, but through sustained 
efforts in the future towards normative reflection and stakeholder involvement, we can ensure 
the creation of responsible governance frameworks that adequately respect the interests of all 
those involved.
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Precision medicine research involving human biological material is becoming an increasingly 
central component of healthcare, and its potential is quickly growing due to rapid 
technological progress. As the infrastructural and governance groundwork is currently being 
laid to accommodate these developments, Lee rightly stresses the importance of ensuring fair 
and equitable distribution of benefits across society. However, the advances in tissue research 
have also led to substantial and growing concerns for the protection of individual rights and 
interests of tissue providers, such as bodily integrity and the right to self-determination 1,2.  

These challenges in turn have led to extensive calls for more continuous involvement 
of tissue providers, to increase their influence on how their cells and data are used. In this 
commentary we therefore argue that, while we agree with Lee that justice should be a core 
aspect of any governance framework in precision medicine, an extension of the scope of Lee’s 
proposal is needed. Ethically sound governance means also acknowledging individual tissue 
providers as persons who are morally deserving of a degree of reciprocity from the research 
enterprise in order to protect their rights and respect their interests. 

Current ethical challenges in precision 
medicine tissue research
Rapid advances in stem cell technology, regenerative medicine and synthetic biology have 
led to an unprecedented focus in research on human biological material and the data derived 
from these samples. The ability to create increasingly complex human tissue structures is 
quickly leading to promising new applications, particularly for precision medicine purposes. 
For example, organoid technology provides a non-invasive approach to disease modelling, 
drug discovery, and the prediction of individualized response to specific treatment. It has 
already significantly impacted the clinical care of people with Cystic Fibrosis 3. However, aside 
from discussions about how to fairly distribute the benefits produced by these developments, 
they are also giving rise to growing concerns for the protection of the rights and respect for 
the interests of tissue providers as individuals. These stem from the convergence of several 
ethical aspects in precision medicine research involving human biological material. 

First, the possibility of growing increasingly complex tissues – particularly derived 
from stem cells – has given rise to questions about their moral status, and certain potential 
applications have led to discussion about ethical boundaries, such as chimaera research, cerebral 
organoids or ‘brain emulation’, and in vitro gametogenesis 2. These questions are particularly 
poignant considering the enormous commercial value of human biological materials, and the 
strong scientific and commercial incentives to further advance technological possibilities 1,4. 
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Second, human samples constitute a vast source of personal information, especially 
when combined with the clinical data generated for the purposes of precision medicine. The 
sensitivity of the information and the growing impact that data use has within society raise 
ethical challenges regarding the autonomy, privacy, and exploitation of persons. This has led 
to calls for more individual control over their data 5,6. 

Third, since precision medicine tissue research is aimed at more accurately targeting 
treatment to individual patients, it operates at the intersection of research and clinical care. 
For example, it is well-known that whether and to what extent people want to be informed 
about findings is a highly personal matter, and failing to respect this can cause significant 
harm. Such information may be especially important to those who are sick. However, while in 
a clinical setting professionals are charged with the duty to act in the best interests of patients, 
this is not a direct ethical obligation for researchers  7.  

From passive participant to ongoing 
involvement and increased control 
Tissue biobanks generally aim for long-term storage and use of biological samples, but 
future directions of research are unknown at the time they are provided. This means that 
there is a growing risk that bodily material and data is used in ways that conflict with the 
values and interests of the individuals providing it, which would constitute a violation of 
people’s bodily integrity and their right to self-determination 1. As an illustration, consider 
the well-known example of the Havasupai tribe that Lee brings forward as a demonstration 
why justice towards groups in society should be an integral part of governance in precision 
medicine tissue research. The case rightly stirred up discussion about equity and fairness in 
healthcare towards marginalized groups in society. However, Lee herself also states that the 
illegitimate use of the Havasupai people’s tissue constituted a violation of ‘civic rights’, which 
apply to individual persons. Moreover, we know from empirical studies that people are highly 
motivated to provide their tissue to contribute to scientific progress, but simultaneously hold 
concerns about how and by whom their samples and data are used, especially in the context 
of stem cells, living cell lines, or genomics, and when commercial parties are involved 8. In 
fact, the application of organoid technology in Cystic Fibrosis precision medicine research 
demonstrates how there are both collective as well as individual interests at stake. On the 
one hand, people with CF were worried about commercial involvement, and the risk that 
their samples would be used to make profits instead of serving the interests of the patient 
community. On the other hand, many also voiced their personal concerns about their cells 
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being used in ways that they would be morally opposed to, such as the cultivation of fully 
grown organs for transplantation 3. 

In response to this, there has been a broadly shared call to focus less on the protection 
of autonomy via a one-off consent to provide tissue, but rather to facilitate more direct 
involvement of individuals in governance and decision-making, and more individual control 
regarding what happens to their samples and data 4,9. Even the Havasupai case used by Lee 
herself has been used to demonstrate why it is so important to position tissue providers 
more like ‘partners’ in this way 10. To further illustrate this point, if a person strongly objects 
to research involving the creation of human-animal hybrid lifeforms, surely it would be a 
violation of that person’s bodily integrity and their right to self-determination to use his or 
cells for that purpose. But because initial consent does not offer tissue providers much in 
terms of control over future use of their tissue, the narrow focus on the consent procedure 
that currently characterizes biobank governance constitutes a moral gap. 

Since the ethical challenges we currently face in tissue research demand more ongoing 
control and involvement of individual tissue providers after their consent, governance should 
position them accordingly: as persons who deserve to be treated as such rather than as passive 
donors. Ongoing involvement allows participants to better understand what is happening 
to their own tissue and data and to exert some control according to their interests, and 
therefore facilitates a more transparent, trustworthy and ethically sound research enterprise 
4,9. Moreover, because this is a matter of individual values and interests, we doubt indirect 
representation in governance (e.g. via ethical committees) will be sufficient, particularly 
considering the rapid future developments in tissue and data research 6. 

Conclusion: governance should encompass 
reciprocity towards both collectives and 
individuals 
In light of the ethical challenges we currently face, a shift in the governance of research 
involving human biological material and data is needed: rather than relying on consent to 
– inadequately – protect the interests of individual tissue providers, they deserve to be more 
closely and continuously involved in what happens to their samples and data. In fact, Lee too 
points out that the fixation on the consent procedure in the ethical discourse in tissue research 
has obscured the broader spectrum of challenges we face; she argues that precision medicine 
governance should rather prioritize both addressing ‘participant values and fundamental 
challenges created by inequities in care and health disparities’. In our view, this formulation 
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hits the moral nail on the head. However, in her article Lee seems to dedicate her attention 
solely to the second part of this statement in arguing specifically for more reciprocity between 
the research enterprise and the groups of people whose health depends on that research. The 
crucial point is that, in addition to ensuring equity and fairness towards groups in society, it 
is at least equally important to protect the rights and respect the interests of individual tissue 
providers. This effectively means an extension of the scope of Lee’s proposal. Responsible 
governance of precision medicine research involving human biological material also demands 
acknowledging the ongoing responsibilities of the research enterprise towards the individuals 
providing the tissue, and should emphasize the reciprocal nature of their relationship. 
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Abstract

Th e rise of precision medicine has led to an unprecedented focus in biomedical research on 
human biological material. Rapid advances in stem cell technology, regenerative medicine and 
synthetic biology are leading to more complex human tissue structures and new applications 
with tremendous potential for medicine. But these developments also stress the need to 
address both existing and novel ethical challenges. Th e dominant discourse in human tissue 
research is currently strongly focused on informed consent as the core ethical requirement, 
and is pervaded by a narrative in which tissue providers are described as ‘donors’. In this paper, 
we argue that this ‘consent to donate’-paradigm is unfi t to address the ethical challenges we 
face in contemporary research involving human biological material. Our critique is based on 
three arguments: 1) informed consent alone cannot perform all of the requisite moral work to 
ensure responsible tissue research, 2) the ‘donation-narrative’ does not align with the interests 
of tissue providers because it assumes a lack of reciprocal obligations towards them, and 3) 
these two components are mutually reinforcing in maintaining the status quo, which hampers 
the establishment of more participatory approaches to governance. An ethical shift  is needed 
towards a new default that acknowledges tissue providers as deserving of a degree reciprocity 
from tissue users, and positions them more like active participants rather than as passive 
sources of tissue. Since language is performative in shaping professional and ethical norms 
and values, we should at least adopt a narrative that promotes such a change. 
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Introduction
Modern healthcare is increasingly moving towards precision medicine: the idea that by 
targeting treatment using individual patient characteristics, the risk-benefit ratios and cost-
effectiveness of therapies can be improved 1,2.  The rise of precision medicine has led to 
an unprecedented focus on the storage and use of human biological material and the data 
derived from these samples via biobanks 3,4. Moreover, rapid advances in stem cell technology, 
regenerative medicine and synthetic biology are leading to more complex human tissue 
structures and promising new applications, such as ‘organoid medicine’, stem cell-based drug 
discovery, or clinical gene-editing 5–9. 

The ethical challenges of storing and using human tissue for research and how to address 
these have been the subject of extensive academic debate 10,11. Both in academic literature as 
well as in policy and regulation of tissue research, there is a strong fixation on informed consent  
as the core ethical requirement in biobanking governance, which stems from the assumption 
that ethically sound biobank participation depends on whether the participant’s decision to 
provide tissue was well-informed and voluntary 12–15. In addition, the dominant paradigm in 
biobanking is pervaded by a narrative that consistently refers to the provision of tissue as a 
‘donation’, and to tissue providers as ‘donors’. This narrative frames the provision of tissue as a 
non-reciprocal act, and biobank participation as passive 16–19. However, many have contested 
whether consent alone can do the moral work required to address the challenges associated 
with research involving human tissues has been 16,20,21. Moreover, in spite of its dominance, 
this conceptualization of the relationship between tissue providers and tissue users according 
to the idea of ‘donation’ – which has its historical roots in the highly influential ‘gift-metaphor’ 
proposed by Richard Titmuss almost 40 years ago –  has sparked substantial and growing 
criticism 22–26. 

In this paper, we argue that the dominant paradigm in human tissue research – which 
we call the ‘consent to donate’-paradigm – is ethically unfit for the challenges we face in 
contemporary tissue research, and even hampers progress towards better governance. We 
provide three arguments to support our position: 1) informed consent alone cannot perform 
all of the moral work needed to address the broad spectrum of ethical challenges we currently 
face in human tissue research; 2) the ‘donation-narrative’ does not align with the actual 
interests of tissue providers because it legitimates a lack of reciprocal obligations towards 
them; and 3) these two components are mutually reinforcing in maintaining the status quo, 
which hampers the establishment of more participatory approaches to governance. Ensuring 
an ethically resilient and future-proof research enterprise demands that tissue provision is no 
longer framed as a gift or donation, but rather that tissue providers are positioned as persons 
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deserving of a degree of reciprocal and ongoing obligations. 

The ethical challenges of contemporary 
research involving human biological material
Contemporary human tissue biobanking takes place in a context of rapid advances in 
fields such as stem cell research, regenerative medicine, synthetic biology and genetics, and 
application for personal clinical benefit 5,27–29. These developments both stress the urgency of 
re-evaluating already known challenges and also present us with novel ethical questions 30. 
To show why the ‘consent to donate’-paradigm is unfit for addressing the challenges raised by 
this increasingly complex technological landscape, we will provide a more detailed overview 
of several ethical challenges associated with contemporary research involving human tissues.  

First, biobanks generally store human tissues and data for long term use. Specific details 
about future use of tissues are therefore unknown at the time consent is given. The initial 
information provided during a one-off consent procedure therefore offers little help for 
biobank participants in assessing whether their samples and data will be used according to 
their values and preferences 31. While this inherent limitation of consent in biobanking has 
been extensively discussed, the rapid pace at which advances in tissue technology are leading 
to more complex and ethically sensitive applications underline the urgency of addressing this 
issue. Emerging complex tissue technologies, such as brain organoids or synthetic embryos, 
have given rise to specific ethical questions concerning the moral status of such novel entities 
30,32. Moreover, applications such as chimaera research, ‘brain emulation’ with cerebral 
organoids, or in vitro gametogenesis have sparked discussion about ethical boundaries 
8,32–34. Lastly, the application of increasingly complex parts of human bodies as marketable 
commodities also raises questions about bodily integrity, conceptualizations of the self, and 
human dignity 28,35,36. Crucially, empirical studies demonstrate that both researchers and 
tissue providers hold different personal values and opinions about these topics 37–41. Moreover, 
the fact that such complex ethically sensitive tissue products can be cultivated from ordinary 
samples such as skin cells or blood broadens the scope of these considerations to include 
people who have already provided samples, and raises the question whether consent should 
be considered valid for this kind of repurposing 42,43.

Second, the combination of rapid biotechnological developments and the rise of precision 
medicine have led to an unprecedented economic interest in human biological material, 
resulting in strong profit-driven incentives for commercial entities to further push the use 



Complex tissue issues: On the need for a narrative shift from donor to ‘loanor’ in human tissue biobanking

5

91   

of tissue and data collections stored in biobanks 25,27,44–47. Crucially, biobanks themselves are 
often dependent some form of profit-generation to be feasible; involvement of industry is thus 
an important factor for realizing the potential (clinical) benefits of research 48–50. At the same 
time, there is evidence that commercial interests may affect the availability of samples, such 
as via ‘Material Transfer Agreements’ (MTAs) to restrict access 45. Moreover, as the economic 
potential of human biological material and data increases, so does the incentive for tissue 
users to capitalize on this potential, which could put pressure on ethical conditions such as 
privacy or the right to withdraw 4,46,51,52. We know from empirical research that tissue providers 
feel ambivalent about commercial involvement: while the importance of involving industry is 
often acknowledged, many are also concerned about the dominance of profit-driven interests 
and exploitation 16,35,38,46. We agree with Mongoven and Solomon that this intrinsic conflict 
creates a paradox that can only be resolved by ‘governance structures that enable trustworthy 
representation of donor interests within the biobank’ and enhancing ‘efforts to give more 
direct control to donors’ 53. 

Third, precision medicine tissue research blurs the boundary between (commercially driven) 
laboratory work and clinical patient care, which  has ethical implications. Whereas doctors 
are legally charged with the responsibility to act in the interests of their patients, there is no 
consensus on whether and to what extent these responsibilities apply to tissue users 5,54–60. For 
example, there have been calls for making the disclosure of general and individual results 
an ethical duty for stem cell and genomics researchers 61–63. This is crucial in the clinical 
context, in which the persons provided tissue are often dependent for their own health on 
how their samples are used by other parties, and the tissue may have been provided with 
the expectation that it be used in ways that benefit the person or the patient community as a 
whole 38,49. However, tissue use may be prioritized based on which types of applications are 
most profitable, or best satisfy researchers’ academic aspirations 52,64. There are real-world 
examples that show these interests can be misaligned, such as the well-known controversial 
Greenberg-case 65. This underlines the need for ‘benefit sharing’ arrangements, in which the 
interests of patients providing tissue are represented fairly alongside the interests of other 
stakeholders, and allow them to make their interests known 66–68. 16,51,54. 
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The problem with the ‘consent to donate’-
paradigm 
1. Informed consent alone cannot perform all of the moral work 

needed to ensure responsible tissue research
Voluntary and informed consent serves a crucial moral purpose, namely protection against 
violations of autonomy and bodily integrity and preventing illicit procurement of tissue. 
While different consent models have been proposed for tissue research, broad consent is 
often defended as the most desirable approach 13,69. Broad consent indeed strikes a practically 
feasible balance between respecting the autonomy of tissue providers and the utility of 
biobank research, by facilitating future (re-)distribution of samples without the need for their 
re-consent. Even though broad consent itself is not necessarily ethically inappropriate, the 
consent procedure alone cannot perform all of the moral work needed to ensure responsible 
tissue research 45,47,70,71. Therefore, the weight that is currently given to the consent procedure 
as the core measure in biobanking for the protection of the interests of tissue providers is 
unjustified. 

The challenges of modern (complex) tissue biobanking increasingly underline the fact 
that tissue providers have legitimate interests that go beyond initial consent, and concern 
more how their tissue and data are used 72–74. Several recent empirical studies have outlined 
that tissue providers wish to have a say in how research results are disclosed to them and to 
be more closely involved in monitoring what happens to their tissue, which underlines the 
importance of ongoing duties and obligations between tissue providers and users in addition 
to a one-off consent procedure 41,75–80. In fact, the 2016 revision of the guidelines for research 
involving humans developed by the Council for International Organizations of Medical 
Sciences (CIOMS) and the World Health Organization underlines this point; the report 
states that ‘the ethical acceptability of broad informed consent relies on proper governance’, 
which according to the report includes participatory arrangements, and sound policies for 
communication of unsolicited findings, research outcomes, benefit-sharing, and prevention 
of adverse effects on tissue providers’ rights and welfare 81,82. Consenting to participate in a 
specific trial is a fundamentally different kind of decision than permitting an enterprise or 
an institution to govern one’s bodily material or data for unspecified purposes and duration 
83–86. The real locus of concerns and interests for tissue providers is situated in how their tissue 
is being used, not in the physical risks associated with procuring it 52,83,87–89. As Susan Cargill 
states, we need to stop trying to ‘fit the square peg of biobanking permission into the round 
hole of research informed consent’ and rather explore alternatives 83. 
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2. The donation-narrative legitimates a lack of reciprocal 

obligations towards tissue providers
The current paradigm in human tissue research is not only marked by a myopic focus on 
informed consent diverting attention away from what is ethically needed; a second component 
is the pervasive narrative that conceptualizes the provision of tissue for research as a ‘donation’ 
or ‘gift’, and refers to tissue providers as ‘donors’. This narrative expresses the dominant view 
that people are owed nothing or at least very little in return for their provision of tissue, a view 
which we believe is not only mistaken, but also detrimental to responsible tissue research.  

Since Richard Titmuss’ influential book on the “gift relationship” published in 1970, the 
act of providing human tissue research has been associated with the notions of gift-giving 
or donation. According to Titmuss, commodification of tissue threatened to commercialize 
certain areas of social life he considered important for social cohesion, such as the right to 
altruistic expression towards others 90. Titmuss’ solution was to conceptualize the provision 
of human biological material (in his case, blood) for research as a gift, which he equated to 
an altruistic act free of any reciprocal expectations 91. Both in legal and semantic terms, the 
concept of ‘donation’ is intricately connected to the notion of ‘gifting’. In the US, a donation 
is legally defined as ‘the act by which the owner of a thing voluntarily transfers the title and 
possession of the same from himself to another person, without any consideration; a gift’ 92. 
Similarly, as observed by Tutton (2004), the British Medical Research Council deliberately 
refers to tissue provision as a donation, because the idea of gift-giving facilitates research by 
emphasizing its altruistic, non-reciprocal nature 93. The gift-metaphor helped establish the 
idea of tissue provision as a donation and those providing tissue as donors, and these concepts 
are used interchangeably by ethics committees and research institutes 22. 

Other conceptualizations of gifting have been proposed that envision a more reciprocal 
relationship between tissue providers and users 26,94. However, Titmuss’ conceptualization of 
tissue provision as an act free from any reciprocal obligations is currently still tremendously 
influential 18,40,45. Titmuss emphasized the altruistic nature of providing tissue as a form of 
solidarity with the sake of research, and sought a way to justify the ‘surrender of control’ over 
how they are used 25,93. This idea of non-reciprocal surrender of control caters to the interests 
of tissue users, which likely explains the dominance of the ‘donation’-narrative, but has also led 
to substantial and growing criticism 22–26. In spite of what may be suggested by the ‘donation’ 
narrative that still dominates the discourse in tissue research, this view is in fact poorly aligned 
with how people actually experience or perceive their participation in tissue research. Tissue 
providers do have interests that go beyond the scope of giving initial consent, as well as having 
hopes and expectations that these will be taken into account 17,26,71,95–97. It is therefore ethically 
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problematic to conceptualize the relationship between the research enterprise and the people 
providing their tissue as wholly free from any reciprocal obligations. Reciprocity is important 
in research, because it promotes a culture in the research enterprise in which individual tissue 
providers and the communities they are part of are treated with ongoing respect, and which 
stimulates people’s sense of having made a meaningful contribution 15,98.  

The fact that the language that tissue providers use to describe and understand their 
actions does not accurately reflect their actual needs and preferences makes this issue 
particularly deceptive 18,22,93,99. Research shows that while people may refer to themselves as 
‘donors’ and to the provision of their tissue as a ‘gift’, they simultaneously have expectations 
and preferences about how their tissue will be used, the protection of their rights, about 
communication with researchers, or how research benefits are shared 38,49,99–102. In other 
words, many people do have a wish to be reciprocated for providing their tissue. Crucially, 
the idea that language and narratives possess performative qualities has been well-established 
by scholars in (socio)linguistics, discourse ethics and constructivist theory 103–107. More 
concretely, this means that language affects power dynamics, the formation of identities, 
and shapes roles and responsibilities. As argued by Hoeyer and Tutton, language plays a 
performative role in setting the ethical stage, and the use of the gift-metaphor provides a 
frame for the types of questions and challenges that are considered legitimate 91,108. Fortunately, 
the fact that language is performative means that it can also be used for positive change 109. 
Dahlke and Hunter (2020) have observed how the language used by nurses co-creates their 
view of themselves as caregivers and of those they care for, and recommend a recalibration 
of this language to make practice more people-centered 110. Similarly, we contend that a shift 
is needed in biobanking discourse; rather than assuming passivity and non-reciprocity, it 
should work towards normalizing the idea of tissue provision as a reciprocal act, and tissue 
providers as active participants.

 3. ‘Consent to donate’ is a self-reinforcing system 
A particularly problematic aspect of the ‘consent to donate’-paradigm is that there is a circular 
dynamic between these components that is self-reinforcing. On the one hand, the emphasis 
on voluntary, informed choice as the core ethical condition for the provision of tissue suggests 
that the consent procedure constitutes most of what is ethically needed. On the other hand, 
the narrative in which the act of providing tissue is framed as non-reciprocal (i.e. a ‘donation’) 
sets the bar in terms what tissue providers are ethically owed. It thus normalizes the idea that 
a given consent constitutes sufficient moral justification for cutting tissue providers off from 
ongoing involvement and control over the use of their tissue 26,47. And the idea that informed 
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choice is what matters most to tissue providers leads to the assumption that it is ethically 
appropriate to position them as passive ‘donors’, thus completing the circularity. 

In fact, the consent procedure facilitates the ‘disentanglement’ between person and 
tissue, by which the latter is changed into an exchangeable product with market value 27,28,31,108. 
As argued by Boers, Van Delden and Bredenoord, by giving their consent, tissue providers 
effectively agree to give up further rights, entitlements or control pertaining to their tissue, 
which provides third parties more flexibility and freedom in the distribution and application 
of samples 35. Informed consent in this way functions as an ethical checkbox for the purposes 
of rather than protection of tissue providers. In a prior empirical study, we indeed observed a 
tendency of professionals involved in organoid research to emphasize the instrumental value 
of the consent procedure as an administrative tool 39.  

The ‘consent to donate’-paradigm that currently dominates biobanking is therefore 
not only misaligned with the interests of tissue providers, but its self-reinforcing structure 
also resists improvement or change. As long as tissue providers are positioned as ‘donors’, 
there is little foundation from which to criticize the central position of informed consent and 
the lack of ongoing ethical obligations from the research enterprise towards them. This is 
particularly problematic in the context of precision medicine, where the prospect of potential 
clinical benefits in particular motivate patients to provide their tissue, even under sub-
optimal conditions. If anything, these are reasons to put additional efforts into ensuring that 
governance adequately respects the interests of tissue providers 16,30,80. Moreover, as it stands, 
tissue providers generally trust research institutions will use their tissues responsibly 45,100. But 
as Dickenson (2008) observes, framing people’s provision of tissue as a gift or donation while 
companies and researchers are treating them as economically valuable can ‘provoke in donors 
a sense of being duped’, which may erode their trust 28. 

The fact that people accept the conditions currently offered to them for the sake of 
research or health benefits should not justify the lack of ongoing respect for the rights, interests 
and values of all involved parties. On the contrary: the high level of trust and willingness that 
people have in the research enterprise underlines the need to ensure that these are taken 
sufficiently into account 111. We know that tissue providers are interested in increased control 
over how their tissue is being used, and desire ways of being more continuously involved, 
which are legitimate wishes considering the ethical aspects of contemporary tissue research 
67,112,113. Instead of maintaining a myopic focus on initial consent, responsible research 
involving human tissues requires longitudinal, more participatory approaches to governance 
in which tissue providers are seen more like ‘partners’. Many valuable solutions have already 
been suggested, such as ongoing communication about research activities and results, closer 
involvement at the level of biobank management and decision-making, real-time (digital) 
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information and control over how tissue is being used, or involving patient organizations in 
research design and agenda-setting 114–117.      

Concluding remarks
Research involving human biological material has become an invaluable component in 
healthcare, and emerging technological developments will further increase its potential and 
with it the value of human tissues and data.  Our critique of the ‘consent to donate’-paradigm 
should not be seen as a call for radically changing a research enterprise that is for the most 
part functioning adequately, from an ethical point of view. That being said, the current status 
quo of research governance has several ethical shortcomings, that demand a recalibration of 
the relationship between tissue providers and tissue users. Throughout this paper, therefore, 
we have intentionally refrained from using the notions of ‘donation’ and ‘donor’ except for the 
purpose of criticism. Instead, we have consistently spoken of ‘tissue providers’, ‘participants’ 
or ‘partners’. 

 Our aim with this strategy was to set an example, to promote a transition in the 
ethical discourse in human tissue biobanking from the idea of a gift or donation, to a 
conceptualization that does assume a reciprocal relation. We propose something akin to 
the notion of a loan, for example. Because of the performative power of language in shaping 
professional and ethical norms and values, such a  change in narrative that conceptualizes 
donors more like tissue ‘loanors’ goes beyond the level of symbolism. We believe it can help 
pave the way for a new default in human tissue research that normalizes the reciprocal nature 
of the relationship between tissue providers and tissue users, and promotes participatory 
approaches to governance. Ethical robustness in human tissue research demands that we 
should at the very least resort to using words that promote a balanced respect for the interests 
of all involved stakeholders. 
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The low level of understanding by biobank participants of the information provided during 
the consent procedure is a well-known challenge in responsible biobanking research 1,2.  
Beskow and Weinfurt’s study further emphasizes the complexity around the notion of 
understanding. Experts were neither able to reach consensus on what constitutes sufficient 
understanding of information for consent to be considered valid, nor on how to effectively 
assess whether this is the case 3. In response to these challenges, the authors suggest that 
perhaps understanding should be reduced from an ethical requirement to an aspiration. 

Here, we refrain from the discussion whether understanding should be an aspiration or 
a requirement. Instead, we propose a consent for governance model to respond to the problem 
of low understanding in biobank consent. In this model, ethical emphasis is placed on ongoing 
governance obligations for the biobank and tissue users (the context), rather than focusing on 
specific research details (the content). We believe that such a shift in focus from context to 
content (1) facilitates higher levels of understanding by simplifying the information that is 
provided to participants, (2) accommodates some of the concerns caused by low levels of 
understanding by providing additional safeguards focusing on the unique risks and burdens 
associated with biobanking research, and (3) better aligns the role of the consent procedure 
with the values and considerations of participants as well as with the ethical goals of consent 
in biobanking.

Consent for governance: a focus on research 
context
Traditional informed consent procedures for medical research involving human participants 
focus on ensuring that the benefits, risks and burdens of a specific study are understood, 
to warrant that participation is based on a voluntary, autonomous decision. In biobanking 
research, the widely accepted standard, however, is broad consent, which means that 
participants consent to a broad range of future biomedical uses 4,5. Consent for governance 
is a form of broad consent in which strong ethical emphasis is placed on ongoing governance 
obligations to protect the interests of participants, such as privacy by design, participant 
engagement, benefit sharing, and ethical oversight. During the initial consent procedure,  
participants are provided with information on the governance arrangements that are in 
place for biobanks (the context of research), rather than with information on the potential 
types of biomedical use (the content of research). These concern (but are not necessarily 
limited to) ethical oversight, ownership and property rights, commercialization, data and 
sample management, communication policies toward donors, benefit-sharing, or participant 
engagement 5,6. 
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Effects on the level of understanding
It is fair to object at this point that the shift in focus in terms of the information provided in 
the consent procedure that consent for governance entails may not be able to fully solve the 
issue of low levels of understanding. However, we believe that a focus shift from research 
content to research context for biobanking consent procedures will have a positive effect on 
the level of understanding. 

First of all, it seems likely that explaining specific details on technologically complex 
research applications is significantly more difficult than explaining governance arrangements 
and obligations. As rapid technological advances are being made in biotechnology leading to 
increasingly complex biobanking research applications or tissues, the challenge of reaching 
sufficient understanding of the content biobanking consent will only increase 5,7. Alternatively, 
we believe grasping information on the duties and obligations of biobanks and tissue users, on 
the organization of ethical oversight, and on the ownership of samples will be easier. 

Second, consent for governance consists of other elements that may facilitate 
understanding. For example, consent for governance emphasizes ongoing governance 
obligations and designing adaptive governance structures. This also entails the continuous 
engagement of participants as part of its focus on balancing stakeholder interests. In addition, 
consent for governance focuses on implementing sound policies on communication with 
donors and on sharing benefits with the community 5,6. This process of continuous involvement 
of participants provides them with information on the activities of the biobank, which in turn 
can also positively affect the level of understanding. 

Understanding is insufficient for adequate 
protection 
While it cannot be guaranteed that these aspects will effectively result in higher levels of 
understanding, adequate protection of biobank participants cannot be warranted by high 
levels of understanding in the initial consent procedure alone. This is because the benefits, 
risks and burdens associated with biobank research are different from those associated with 
traditional (clinical) research: human tissue research constitutes minimal to no physical harm, 
but concerns are instead related to privacy and anonymity, the involvement of commercial 
parties, and responsible use.  For example, rapid advancements in biotechnology are leading 
to increasingly complex tissue structures (e.g. organoids), that simultaneously give rise to 
moral questions as well as generate enormous commercial interest 5. A strong focus on sound 
governance facilitates balancing of the interests of the public, biobank participants and 
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other stakeholders such as commercial parties. In addition, scientific progress also means 
that complete anonymity or de-identification of samples becomes increasingly challenging, 
especially in the context of precision medicine which requires a link between donor and 
sample to be effective. Adequate protection of privacy interests therefore depends on 
governance arrangements. In other words, the risks and burdens associated with biobanking 
research are inherent to how governance structures are set up 6. Because of these differences, 
placing emphasis on adequate governance arrangements is key to ensure responsible storage 
and use of samples by biobanks and third parties 4–6. This cannot be guaranteed by the 
consent procedure alone, regardless of how well the information of specific research details 
is understood. 

In addition, we support the view that the process of designing consent procedures should 
be guided by consideration of the research context and the ethical goals of informed consent 
8. The purpose of biobanking research is to facilitate a variety of future research applications. 
Especially considering the rapid advancements in biotechnology, it is infeasible to inform 
participants of specific use of tissue beforehand during the initial consent procedure. To (re-)
contact donors each time their sample is being requested for use would result in significant 
costs and burdens for both researchers and participants, which might pose a barrier to research 
9,10. The shift in focus from content to context that consent for governance entails therefore is 
better able to realize the ethical goals of informed consent in biobanking: adequately protecting 
the interests of participants while hampering research as little as necessary. Furthermore, as 
the authors already suggest in their article, it is important to consider ‘the range of values and 
considerations involved in making real-life decisions about research participation’ 3. Empirical 
evidence shows that specific details of use are not relevant for willingness to participate in 
biobanking research, and that participants find reassurance in knowing that there are ethical 
oversight measures in place to ensure the protection of their interests 9. Therefore, consent for 
governance better aligns with the values and considerations of researchers and participants, 
by shifting the focus to providing information that participants consider relevant. 

Conclusion
We have argued that consent for governance better addresses the challenges around 
understanding in biobanking consent procedures. Firstly, it is easier to grasp information 
about the conditions that govern storage and use of tissue, than it is to understand the 
technological complexities of specific research applications. The shift in focus from research 
content to research context that consent for governance entails will therefore most likely lead 
to higher levels of understanding by participants. Secondly, while consent for governance 
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does not guarantee an increase in the level of understanding, we believe it is reasonable to 
assume that it will have a positive effect. Perhaps more importantly, placing ethical emphasis 
on sound governance structures are necessary to protect participants from the risks associated 
with biobanking research. Having these in place also accommodates some of the concerns 
related to low levels of understanding of the information provided in the consent procedure. 
Third, focusing on providing information on the specific details of research does not reflect 
what is considered important by biobank participants, whose interests should ultimately be 
served by the consent procedure. Consent for governance better aligns with their values and 
considerations, as well as with the ethical goals of informed consent.

Whether or not understanding should be a requirement or an aspiration, we believe 
it is a fundamental aspect of informed consent that deserves to be maximized. Consent for 
governance can improve the level of understanding, accommodate the concerns resulting 
from persisting low levels of understanding, and is better aligned with the ethical goals of 
consent in biobanking research. 
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Abstract

Organoids are 3D multicellular structures grown in vitro from stem cells that function on 
a basic level like the donor’s organ. Th ey are derivatives of living tissue that can be stored 
in biobanks for a multitude of research purposes. Biobank research on organoids derived 
from patients is highly promising for precision medicine, which aims to target treatment to 
individual patients. Th e dominant approach to protecting the interests of biobank participants 
emphasizes broad consent in combination with privacy protection and ex ante ethics review. In 
this paradigm, participants are positioned as passive donors. However, organoid biobanking 
for precision medicine purposes raises challenges that we believe cannot be adequately 
addressed without more ongoing involvement of patient-participants. In this Spotlight, we 
argue why a shift  from passive donation towards more active involvement is particularly 
crucial for biobank research on organoids aimed at precision medicine, and suggest some 
approaches appropriate to this context.
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Introduction
Research on human tissues is quickly on the rise, especially with the rapid development of 
complex tissues such as organoids. Organoids are 3D multicellular structures derived from 
stem cells, cultivated to self-organize into differentiated functional cell types spatially organized 
in a manner similar to an organ, and that are able to perform at least some organ function 
1,2. Because of their characteristics, organoids have enormous potential for drug development 
and precision medicine, which aims to increase cost-effectiveness and risk-benefit ratios of 
therapies by more precisely targeting therapies to individual patients 3,4. To illustrate, biobank 
research on patient-derived organoids has already led to successful personalized treatment of 
Cystic Fibrosis 5,6.  

In order to facilitate such research, organoids are cultivated from patient-derived stem 
cells and stored in tissue repositories called ‘biobanks’. Biobanks facilitate multidisciplinary 
research aimed at a variety of purposes such as drug screening, drug development, and 
disease modelling, as well as enabling large-scale data-sharing and -analysis. In biobanking, 
the traditional way of protecting the interests of participants is by relying on a one-off consent 
procedure, combined with measures to protect privacy and ex ante ethics review. However, 
organoid biobanking raises specific ethical and practical challenges related to the consent 
procedure, commercial access and commodification, privacy, and ownership 7–9. In this 
Spotlight, we argue that these challenges call for a shift in focus from the paradigm of passive 
donation towards more active forms of participant involvement, and suggest some potential 
ways forward.

Limitations of the current standard in biobank-
based research
The currently dominant approach in biobank-based research can be viewed as a ‘consent or 
anonymize’-paradigm, where consent for sample storage and use is viewed as a requirement 
only if samples are not or cannot be fully anonymized. In addition, emphasis is placed 
on measures to protect privacy and ex ante ethics review 10,11. Broad consent is frequently 
defended as an appropriate model in this approach, which implies seeking permission for the 
use of stored samples for a broad range of research purposes, the specific details of which are 
unknown at the time of consenting. Broad consent is valuable for biobank research, because 
demanding specific consent per use would significantly hamper research, making the use 
of stored samples unattractive if not infeasible. While broad consent is unable to provide 
specific details to participants, we believe it is coherent with the notion of an informed and 
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voluntary decision 12. Broad consent therefore strikes an elegant balance, by allowing future 
(re-)distribution of samples without the burden of re-contacting participants every time a 
sample is requested. 

However, this focus on either obtaining broad consent or on full anonymization of 
samples is being increasingly criticized for its inability to adequately protect participants’ 
interests 11. For example, there is no harmonization regarding appropriate measures to protect 
privacy in data- and sample-based research 13–15. In addition, whether anonymity is actually 
possible is being increasingly questioned due to advances in genomics and data-driven 
research 16–19. These concerns are especially relevant in the domain of rare diseases such as CF, 
because of the small number of patients. Moreover, in contrast to the common assumption 
that anonymity is the most important interest of biobank participants, full de-identification 
of samples may in fact be at odds with the needs of patients, as it rules out the possibility of 
diagnostics or return of results 20 as well as denying biobank participants any degree of control 
over their tissue 21,22. Indeed, patients have voiced their concerns about this 23,24. 

In addition, while we concur that broad consent is valuable for biobank research and 
is not problematic per se, the current emphasis on a one-off consent and privacy protection 
positions patient-participants as passive donors. This approach does not adequately address 
the challenges associated with biobank research on patient-derived organoids, nor does it 
sufficiently take into account the interests of patient-participants, because it does not facilitate 
ongoing involvement around the use of their tissue. 

Why active involvement is particularly 
important for precision medicine research on 
organoids
Support for closer involvement of participants in biomedical research initially emerged as a 
means to increase the quality and value of clinical trials and to facilitate efficient translation 
from bench to bedside, by working with citizens or patients rather than simply subjecting 
them to research 25. In biobank research, this emphasis on more active forms of involvement 
rather than passive donation is similarly on the rise, as a way to collaborate on setting up 
research and governing data, to share ideas and perspectives on data and tissue use, and to 
improve the governance of research biobanks 26. 

We believe that there are a number of reasons why more involvement is important 
for biobank research on organoids for precision medicine purposes. First, the specific 
characteristics of future research are still unknown at the time of consent. At the same time, 
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organoid technology is developing rapidly, which has already led to successful cultivation of 
many different kinds of organoids, such as stomach, liver, intestine, lung, kidney, and more 
recently also brain organoids, and even gastruloids or embryoids 27–29. These developments 
have raised questions about bodily integrity and identity, and what is considered ethically 
acceptable use  7–9,22,30. Moreover, embryoids or gastruloids have led to discussion about 
whether and to what extent they have moral status 9,31,32. Some of these applications, such as 
embryoids, genetic modification, chimaera research 33, or brain emulation 34,35, have already 
sparked public and political controversy. In fact, empirical research has demonstrated that 
participants in organoid biobank research experience different relationships and attribute 
relational value to their organoids 24. Biobank participants therefore have legitimate interests 
in more continuous downstream involvement around the use of their tissue 8,28,36. Participants 
in genomic biobanks have voiced their support for such measures 37,38. 

Second, organoids have enormous economic value, meaning there are strong 
commercial interests involved 8,30,39. The application of organoids in precision medicine brings 
together different stakeholders with potentially conflicting interests 40. Commercial parties 
have strong incentives to prioritize the most profitable research, but these choices will not 
necessarily be aligned with patients’ most urgent health needs, or with academic interests. 
This raises the complex question of how to fairly distribute benefits. Benefits here should not 
be understood in a strict monetary sense, such as a share of the profits. Rather, by benefits 
we mean contributions to the general well-being of individuals 41, for example via post-trial 
access to drugs. Our point is not that biobank participants in general deserve compensation 
for their provision of tissue 42. However, contrary to healthy participants, patients depend on 
the activities of precision medicine organoid biobanks for treatment. To view their decision 
to participate as a voluntary, non-reciprocal donation would therefore be inappropriate. In 
our view, generating profits using tissues derived from patients is ethically contentious if it 
is done without adequately taking into account their perspective on how these organoids are 
stored and used.

That being said, what constitutes fair distribution must also take into account the 
importance of financial sustainability. It is crucial to maintain an economically viable climate 
to attract industry investment in order to realize the most important goal of organoid 
biobanking in precision medicine: developing treatment. The ethical challenge here is to 
ensure that benefits are distributed fairly among all involved stakeholders 7,9,22,40,43. What 
fair compensation or distribution of benefits means, however, is subject of debate 44–46. This 
discussion is highly complex from an ethical as well as a practical perspective, and an attempt 
to settle it is beyond the scope of this Spotlight. However, we believe that closer involvement 
of patient-participants can help facilitate fair deliberation between stakeholders.   
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Third, the combination of organoid biobank research and precision medicine blurs the 
traditional boundary between the domains of biomedical research and clinical care, which 
are subject to different rules and standards 47. While doctors are legally charged with the 
responsibility to act in the best interests of their patients, the same obligations do not apply 
to researchers 48. The convergence of research and care therefore raises the question to what 
extent the clinical duties doctors have towards patients extend to biobanks and researchers. 
Organoids can be a vast source of potentially clinically relevant information. However, what 
counts as clinically useful or in someone’s best interests partly depends on the perspective 
of the individual, and researchers can only act in accordance with these preferences when 
these are known. Similar to the debate in genomics 49, we believe that biobank research on 
patient-derived organoids calls for a recalibration of researchers’ duties around the protection 
of privacy, the disclosure of research findings, and data-sharing, for which we believe more 
active forms of involvement of patient-participants is useful 48,50–52. 

Approaches to more active forms of participant 
involvement in biobanks
We have argued why involvement is important, which subsequently raises the question how 
it can be done. An exhaustive assessment of all potentially appropriate approaches is beyond 
the scope of this paper, but for the sake of demonstrating the merits of closer involvement, we 
provide some suggestions. 

Biobank participants do not enroll in a specific trial; they enroll in an institution that 
performs certain activities under certain terms and conditions that may change 53. Broad consent 
is appropriate in this context because, contrary to specific consent, it entails a decision to permit 
unspecified tissue use under certain governance conditions to protect participants’ interests 22,54. 
The ‘consent for governance’-model aims to better align the consent procedure with this context, 
by emphasizing the creation of ongoing governance arrangements that are ethically sound, and 
by focusing on informing participants about (changes in) those arrangements. Without such 
information, it is not clear to us whether participants can make a well-considered decision to 
enforce their right to withdraw. In addition, the type of information provided during the consent 
procedure will most likely be easier to understand, which may help professionals overcome 
the challenge of ensuring that participants sufficiently grasp the terms of their consent 55. The 
consent for governance-model aims for responsible biobank research through establishing a 
more continuous relationship between biobank and participant 56. 

Another promising model is dynamic consent: a model of two-way communication 
between biobank participants and researchers through the use of digital interfaces, allowing 
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patient-participants to be continuously engaged in the activities of the biobank, and share 
preferences around data-sharing and access, agenda-setting, and return of results. The 
use of a digital interface allows for real-time adjustments, which addresses the limitations 
of a one-off consent, and facilitates researchers and biobanks in their ability to act in 
accordance with these preferences. Empirical research into the merits of dynamic consent 
shows that dynamic consent may potentially provide a solution to a number of research-
related challenges experienced by professionals, such as facilitation of specific research tasks, 
improvement of recruitment and retention, and simplification of collecting and managing 
consents. In addition, dynamic consent could potentially reduce costs, because transferring 
(some) biobank activities to the digital domain may lead to greater operability across nations 
and organizations, as well as provide professionals with practical tools to address changes in 
legislation 57. 

Involvement of patient-participants by providing them with some form of representative 
power improves their position to negotiate collective interests with other stakeholders in 
biobank research. We do not contend that patient-participants should be given absolute 
decisional authority, but rather that they should be systematically included in deliberative 
processes. The appropriate approach depends on the specific context of biobank and research, 
but in complex tissue biobanking for precision medicine, examples could be managerial 
involvement of patient organizations, participation in advisory board meetings, or 
consultation rounds to assess decisions or results 58. For organoid biobanks aimed at treating 
a specific disease, advocacy groups such as patient organizations can be appropriate parties 
to engage 59,60. Patients have indicated their desire for some system of checks and balances to 
prevent concentration of power, and to facilitate negotiation between stakeholders to balance 
interests 61.   

We want to stress that meaningful representation of patient-participants implies providing 
them with at least a degree of leverage or control 62–64. Without any real commitment to be 
responsive to the input of patient-participants, such involvement would remain tokenistic, 
i.e. ‘ticking the box’, which will do little to reduce the agency gap between stakeholders 65. 
A number of governance structures has been proposed to facilitate this, such as the wiki-
governance model, the EPPI (Every Participant is a PI)-model, the adaptive governance 
model 66–69. In any case, since complex tissue biobanking raises ethical challenges and patients 
have legitimate interests distinct from those of healthy participants, a ‘social approach’ in 
biobanking that that focuses on transparency, openness, solidarity and reciprocity between 
stakeholders can be valuable 49. 
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The cost of transitioning
Although we contend that shifting from passive donation to more active forms of involvement 
is needed, such a transition is not without its own set of challenges. The most important, and 
in our view legitimate, concern is whether the cost of such measures will have a detrimental 
effect on biobank sustainability and on the professional freedom of tissue researchers 70,71.  
Although the measures we propose may eventually lead to a decrease in costs – and there is 
evidence that suggests this 72 – setting up and maintaining such a digital infrastructure implies 
investment of resources and coordination. Moreover, such experimental approaches to 
consent and governance require new forms of collaboration with research ethics committees 
to reach agreement on required criteria and quality 57. However, since these are also changes 
at a broader institutional or societal level, it should not be the sole responsibility of biobanks 
and researchers to bear its burdens. The currently almost unanimous operationalization of 
ethics review and privacy protection measures can serve as an analogy: these are a significant 
investment of time and resources, though nevertheless crucial, and the burden of their cost is 
not simply placed on those working with the tissue. Moreover, European policy has already 
adopted involvement as a core aspect of personalized medicine 3. 

In addition, we believe these concerns may overlook the benefits of involvement of 
patient-participants for biobanks and research. For example, there is evidence that closer 
involvement of participants is an important aspect of responsible biobank research and 
governance, and can contribute to accountability and trust 21,25. Such measures not only lead 
to more inclusive decision-making processes, but may also result in larger tissue collections  
65,73–76. In addition, involvement may also improve the quality and efficacy of translation 
from bench to clinic 74,77,78, which may be especially valuable for organoids, considering their 
potential for precision medicine 79. Biobanking is an expensive endeavor, and ensuring its 
sustainability is crucial. A shift towards more customized, virtual approaches to biobanking 
with a stronger emphasis on involvement is likely to improve sustainability 80. 

Final remarks
Further research is necessary to assess which specific conceptualizations of involvement of 
patient-participants will be most fitting to the context of complex tissue biobanks aimed at 
precision medicine 81. In assessing this, it will be crucial to find an appropriate balance between 
meaningful involvement and a feasible research climate. Involving biobank participants in 
decisional processes and governance can increase fairness, but in particular situations or by 
using certain approaches, it may very well turn out to be practically infeasible and pose an 
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unjustified barrier to research. We do not contend that involving patient-participants should 
be maximized at all costs; feasibility considerations should be given due respect, for the sake 
of all stakeholders. It is also important from a moral perspective to minimize the barriers 
to developing treatment. This is precisely why ensuring a responsible future for biobanking 
should be a priority, especially as many facets of society are currently undergoing changes in 
the wake of rapid biotechnological developments. Closer involvement of patient-participants 
can help reach these goals, and is therefore a morally important step towards safeguarding the 
longevity and sustainability of complex tissue biobanking.
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The aim of this dissertation was to analyze the ethical implications of organoid medicine, and 
to identify conditions for ethically sound governance. In this final chapter, I will discuss its 
main findings in order to further the debate on organoid medicine. The first section consists 
of a summarizing overview of answers to the sub-questions corresponding to Parts I, II and 
III of this book. Then, the ethical implications of organoid medicine will be assessed within 
the broader context of current developments in research involving human biological material. 
I will argue that organoids are a precursor to a future in which increasingly complex biological 
entities further challenge existing notions of  ‘self ’ and ‘body’. This has implications for how 
the relationship between tissue providers and tissue users should be conceived in governance, 
but also for the constitutional relationship between citizens and state. To conclude, these 
insights will be integrated into a coherent wide reflective equilibrium, from which I propose 
several concrete suggestions to guide researchers, clinicians, biobanking professionals and 
policy-makers in the development of ethically sound governance in organoid medicine. 

Recapitalization of the main findings per part 
PART I: The perspectives of professionals and people with 

Cystic Fibrosis on the ethical aspects of organoid medicine
To recapitulate, in both of our empirical studies of professionals and of people with CF, we 
identified three key themes in the data (see Box 1). A comparison between these findings 
shows both parallels and differences in the perspectives of the stakeholders who intend to 
use the organoids, and those who provide them. For instance, both groups displayed a sense 
of optimism, not only about the potential of organoid medicine, but also about responsible 
conduct in the field. At the same time, both professionals and people with CF had ambivalent 
views about commercial access to organoids and data. In addition, we observed a shared 
emphasis on ensuring maximum research value of organoids. Both groups acknowledged 
that organoid medicine raises a number of ethical and practical challenges that demand 
attention, but they also often stressed the importance of a feasible research enterprise that is 
not excessively hampered by governance.

On the other hand, there were several notable differences between the perspectives of 
tissue providers and professionals. For example, people with CF showed high levels of trust 
that professionals would act in their best interests, including the communication of research 
findings. But professionals rather indicated a lack of guidance with regard to matters arising 
at the intersection of research and care. In addition, the ambivalence of professionals about 
commercial access to organoids generally did not stem from a concern about exploitation or 
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misuse of organoids, but rather related to how that would affect the level of trust of tissue 
providers. By contrast, people with CF were more concerned about profit-driven incentives 
not always being in line with the interests of the field of CF, and benefits not being fairly 
shared among the community. Furthermore, while professionals tended to default to the 
consent procedure as the most important ethical tool, the locus of interests of people with CF 
instead appeared to be more focused on clear, ongoing communication and governance 
structures.  

We also identified several implications 
specifically for the application of organoids 
in the context of Cystic Fibrosis as a rare 
genetic illness. For instance, professionals 
brought up how the current publicity 
around organoids likely increases patients’ 
hopes and expectations of receiving health 
benefits. Indeed, we observed that while 
people with CF were mainly motivated 
to contribute to scientific progress by 
providing their organoids, many also 
expressed being hopeful for therapeutic 
results. Professionals considered such 
expectations beneficial for the research 
enterprise, since increased motivation 
to provide organoids helps build a large 
collection of tissues. Yet, they also raised 
concerns about therapeutic misconception 
and expressed moral unease about people 
having unrealistic hopes and expectations, 
and how this may exert pressure on 
their decision to provide organoids to 
the biobank. The exorbitant prices of 
treatment for CF, which in some European 
countries will restrict people’s access 
to treatment, makes this a particularly 
poignant issue. However, our empirical 
work also supports the observation that 
the CF community is well-informed and 

Box 1: Key themes emerging from empirical 
exploration of stakeholder perspectives

Professionals:

1. Implications of interplay between close 
involvement of profit-driven commercial 
entities, the notion of sample ownership, 
and the degree of trust in the organoid 
medicine enterprise experienced by tissue 
providers

2. Difficulties in navigating the blurring 
boundary between research and clinical 
care that stems from organoid medicine

3. Resorting to consent procedure for 
resolving ethical challenges, but at the 
same time acknowledging the complexities 
of developing an ethically appropriate 
approach

People with CF:

1. Strong inclination to provide their 
organoids to a biobank under conditions 
that maximize research value and 
therapeutic potential and high level of trust 
in good use of organoids

2. Ambivalent views on commercial 
involvement: understanding that 
commercial partnerships are necessary 
for realizing organoid medicine, but also 
concerns about exploitation and conflicts 
of interests 

3. A desire for clear information, transparency 
and open communication by the biobank, 
and a commitment of organoid users to act 
with respect for their perspectives
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professionally organized, which decreases the risk of morally insufficient consent to provide 
organoids for research based on incorrect or misleading information. 

Another challenge we observed in our interviews concerned the question of how to 
adequately communicate with people with CF about research findings in a way that best 
respects their interests, while also being economically and practically viable. Such questions 
fit into a broader category of challenges related to the fact that organoid medicine operates 
at the intersection of biological research and clinical care. More specifically, the blurring 
boundary between research and care raises questions about the distribution and extent of 
duties and responsibilities towards tissue providers. As professionals indicated, such questions 
are particularly relevant in the context of CF, because it implies that the organoids they work 
with are derived from the tissue of people with a severe illness, who are dependent on research 
for their health, where precision medicine approaches are especially promising, and for whom 
time is a crucial factor 1. 

Lastly, people with CF indicated that, rather than being directly involved in biobank 
management or decision-making, they preferred good stewardship of their organoids by tissue 
users and being adequately informed about how this will be done. Moreover, the research 
enterprise was seen as generally trustworthy, and direct involvement was also experienced as 
a significant burden on top of living with a severe illness. That said, people with CF voiced 
their concerns about whether research priorities would be fair in the face of the economic 
incentives of commercial parties. They specifically brought up the importance of (post-
trial) access to treatment, and therefore valued the involvement of advocacy organizations 
in biobank decision-making to negotiate in their behalf. These findings are an important 
consideration for governance in light of the extensive focus on participatory arrangements 
and involvement that currently exists in literature on biobanking ethics 2–5. It also shows the 
importance of context-sensitive governance. For example, while representation of the interests 
of the patient community was specifically important for people with CF, ensuring pathways 
in governance that facilitate fair negotiation about such matters may be less relevant for other 
types of organoid biobanks. 

PART II: Ethical implications and challenges of organoid medicine 
The aim of Part II of this dissertation was to obtain a deeper understanding of the ethical 
implications and (practical) challenges of organoid medicine via theoretical reflection, 
building further on and comparing the results of our empirical work within the broader scope 
of related academic literature. 
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As is consistent with our empirical findings, there is currently a worrying lack of 
consensus on how the challenges of organoid medicine should be adequately addressed in 
practice 6–8. This highlights the importance of developing and revising adequate laws and 
regulatory standards, but also of constructing uniform solutions that are able to address the 
problems of the current lack of international harmonization. These are urgent matters, as can 
be concluded from the European Union’s evaluation of the European BTC (blood, cells and 
tissue) directives (2002/98/EC & 2004/23/EC) in 2019, which states that ‘many of the detailed 
and prescriptive safety and quality requirements are no longer adequate to address fully the 
challenges associated with rapid technological, scientific and epidemiological developments’, 
that ‘key oversight principles are not sufficiently robust’, and that ‘some citizen groups, such as 
donors and offspring, are not adequately protected’ 6.

Moreover, organoid medicine in particular raises challenges because it operates at the 
intersection of research and clinical care. Current regulatory frameworks position research 
and care as separate domains that are subject to their own respective guidelines, rules and legal 
structure. Spurred by organoid biobanking and similar innovations, the transition towards 
precision medicine challenges the existing regulatory landscape which poses barriers to this 
process 9. Nicol et al. (2016) have warned that precision medicine is currently ‘drowning in 
a regulatory soup’ 7, and combining this with the unresolved ethical challenges specifically 
associated with organoids into this environment further underlines the need for regulatory 
harmonization in organoid medicine. 

Underlying these challenges is a tension between under- and overprotection of patients, 
and a failure of current research or clinical care oversight structures to provide the appropriate 
amount of protection 10,11. It is undesirable (and impossible) to classify the application of 
organoids for precision medicine purposes exclusively as research or care. Defining organoid 
research for precision medicine purposes strictly as care would obscure the value of such 
applications to produce generalizable knowledge and improve the organoid model, and 
the duties and responsibilities of clinicians to realize these goals. Also, the less stringent 
ethical requirements related to care may be insufficient to adequately  respect the interests 
of participants. If, on the contrary, precision medicine applications of organoids would solely 
be classified as research, such projects would need to undergo extensive ethical review and 
ensure elaborate consent procedures, which may be superfluous. In other words, maintaining 
the gap between research and care in terms of regulation and oversight will simultaneously 
lead to both overprotection and under-regulation, and under-protection and over-regulation 
of organoid biobanks, researchers and commercial parties 10,12. Adequate governance will 

6 European Commission (2019). Evaluation of the EU blood and tissues and cells legislation. Consulted on September 
2, 2020 at: https://ec.europa.eu/health/sites/health/files/blood_tissues_organs/docs/swd_2019_376_en.pdf
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therefore need to find a middle ground between regulatory approaches and guidelines, so 
that it is neither too restrictive nor too elaborate 13. It should focus on facilitating transparent 
communication, respect for autonomy, fair distribution of benefits, and reciprocity between 
stakeholders, within the margins of what can reasonably be expected from the research 
enterprise in terms of feasibility  14.  

Related to this, our empirical work has demonstrated that people with CF attribute 
significant value to being continuously informed, which was also supported by involved 
professionals 15–17. In fact, transparency about a biobank’s activities will help foster trust in 
the research enterprise, making it in the interests of all involved stakeholders 18,19. Promoting 
trust through accountability, transparency and involvement via governance is crucial for 
ensuring sustainability and longevity 20. Organoids have enormous commercial potential, and 
industry involvement is crucial for drug development. But this also brings together different 
stakeholders with potentially conflicting interests 16,21,22. Meaningful representation of the 
interests of tissue providers at the level of biobank decision-making can be an effective way 
for stakeholders to negotiate an ethically justifiable balance between stakeholders’ interests, or 
fair terms for benefit-sharing 23–25. However, as pointed out by Jongsma and Schicktanz (2020), 
representation is not inherently or unconditionally legitimated, and the most appropriate and 
feasible approach to representation or engagement depends on the actual needs and interests 
of the stakeholders that comprise the specific context at hand 26,27.  In the case of organoid 
medicine for Cystic Fibrosis, for instance, our empirical analysis suggests that tissue providers 
are not necessarily interested in being directly involved, but the importance of taking into 
account the broader interests of the CF community was often stressed. 

In light of the ethical implications of organoid medicine, we have proposed in Chapter 
4 that it is not only important to take into account how the benefits of tissue research are 
distributed between different groups in society, but that it is equally crucial to ensure a degree 
of reciprocity towards individual tissue providers. However, as outlined in Chapter 5, the field 
of research involving human biological material is pervaded by the idea that tissue is provided 
by people as a ‘donation’ that is completely free from any ongoing reciprocal duties. We have 
argued that this ‘consent to donate’-narrative has performative power that goes beyond 
merely being a difference in semantics, as it shapes norms and values in practice, and affects 
the duties and responsibilities that are seen as constitutive of the relationship between tissue 
providers and tissue users. Crucially, the ‘consent to donate’-narrative is at odds with the 
idea that people are morally owed something in return for providing their tissue to research, 
and its performative power thus also hampers the move towards more participatory forms of 
governance. 

Considering the performative power of language and narratives, a narrative shift can 
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help stimulate professional uptake of the idea described in the previous paragraph, and 
promote the appropriate norms and standards in organoid medicine and tissue research more 
generally. There are many examples that underline the importance of an appropriate narrative. 
For instance, some have called for a shift in narrative that emphasizes the partnership between 
researchers and participants in trials, because it helps shape the desired social construction 
of this relationship 28. The British Medical Journal decided in 1998 to officially refrain from 
referring to people who partake in medical research as “subjects”. The journal decided to 
change their editorial policy in response to a letter, dictating that, effective immediately, 
any future publication instead employs the word “participants” to better align the academic 
narrative with the practical and moral reality of research 29,30. Furthermore, and closer to the 
topic of this dissertation, Hoeyer (2013) has criticized the use of the words ‘markets’ and 
‘body parts’ in tissue research, because of the strong moral reactions these terms invoke. Such 
categorizations and associations fail to do justice to the inherent ambiguity and complexity of 
these terms, which hampers adequate analysis of their meaning and their societal and ethical 
implications. To avoid this and stimulate a more fruitful debate, he proposes replace the use 
of these words with ‘exchange’ and ‘ubjects’ respectively  31. 

PART III: Conditions for ethically sound governance in organoid 

medicine
The aim of Part III is to integrate the insights gathered in Parts I and II, in order to formulate 
conditions for ethically sound governance in organoid medicine. In doing so, I depart from a 
number of key insights. First, as I have argued above, while the consent procedure is usually 
positioned as a (if not the) central ethical condition in contemporary biobanking governance, 
it has several inherent limitations that become particularly poignant in the context of complex 
tissue biobanking aimed at precision medicine. Rather than fixating on the idea that the 
consent procedure is able to do the necessary moral work in organoid medicine, responsible 
governance demands acknowledgement that informed consent is ‘insufficient without 
trustworthy governance’ 32. In Chapter 6, we have put forward a suggestion to address the 
well-known issue in biobanking that participants generally show alarmingly low levels of 
understanding and poor recall of the information provided to them in consent forms 33–38. 
Boers & Bredenoord (2018) have proposed to adopt the consent for governance-model in 
organoid biobanking, one component of which is that rather than focusing on the specific 
details of a broad range of possible research uses, the contents of consent forms should focus 
on describing the governance arrangements that are in place 39. Focusing on the context of 
research not only better aligns the consent procedure with what tissue providers themselves 
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consider to be relevant for their ability to make a well-considered decision, such information is 
also more comprehensible than complex technical details about specific research applications. 
Conversely, if these conditions are not met, the consent procedure fails to achieve its ethical 
purpose of ensuring participation is based on a voluntary, well-informed decision. 

Second, our empirical study indicates that the tendency of professionals to resort 
to the consent procedure as the core ethics measure does not correspond with what is 
actually ethically important to people with CF, which are things like an obligation for good 
stewardship, and having a degree of control over what happens to their tissues. These findings 
are consistent with other empirical work that similarly shows that what really matters to tissue 
providers is not so much their ability to make a voluntary decision to participate in a biobank, 
but rather which arrangements are in place to ensure that their biological material is put to 
good use. For example, there is evidence that ‘non-welfare interests’ – which refers to moral, 
religious or social values and concerns about possible future use of their samples – affect 
biobank participants’ motivation to provide their tissue 17,40. Other works have demonstrated 
that commercial involvement, profit generation, and the ways in which benefits are shared 
have been shown to be important considerations for tissue providers, and may potentially 
threaten their trust 41,42. Furthermore, an interview study conducted with people with CF 
shows the ambivalent ways in which they relate to their organoids, and supports the idea 
that governance and good stewardship are considered most important 15. And lastly, an 
empirical evaluation of a specific participatory approach to governance by professionals 
suggests that such approaches can also be beneficial for other stakeholders 43. In other words, 
there is a misalignment between how governance frameworks aim to protect and respect the 
interests of tissue providers, their actual interests, and what is ethically needed. In order to 
be considered ethically sound, it is an essential condition for ethically sound governance in 
organoid medicine that this moral gap is bridged.  

Third, there is currently an ethical tension in the field of tissue biobanking more generally 
arising from the conceptual contrast between ‘donating’ and ‘participating’, which nonetheless 
co-exist as central notions in both academic literature and professional culture 43–49. On the 
one hand, the importance of closer involvement, more active engagement, partnerships, 
solidarity between stakeholders, and participatory governance arrangements in research 
involving human biological material have recently been extensively promoted. Such pleas can 
be seen as part of a broader movement in biomedicine and beyond called the ‘participatory 
turn’ 50–53. Moreover, our empirical findings are consistent with other studies, suggesting that 
tissue providers do have some reciprocal expectations about how they and their tissue are 
treated and indeed wish to be more closely involved, particularly when there are commercial 
interests involved and when the type of tissue is ethically sensitive 15,54–57. On the other 
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hand, the pervasive narrative in biobanking characterized by notions like ‘donor’ and ‘gift’ 
conversely suggests that reciprocity is not or should not be an element of how the relationship 
between tissue users and tissue providers is conceptualized. Thus, there is a misalignment 
between the dominant paradigm of ‘consent to donate’ in tissue research, the calls for more 
meaningful involvement and participation, and the actual interests expressed by tissue 
providers. Moreover, in order to address the challenges of contemporary research involving 
increasingly complex human biological material, participatory approaches to governance 
are particularly important. An important condition for responsible governance in organoid 
medicine is therefore to shift the dominant paradigm away from the default assumption that 
tissue providers are passive sources of research material, and research material are products 
completely disentangled from their source. And in order to realize such a shift, it is necessary 
to adopt a narrative that promotes rather than hinders it. 

To sum up, this section has led to three key insights concerning the conditions that need 
to be in place to facilitate ethically sound governance in organoid medicine:

1. Consenting to participate in a medical experiment is a fundamentally different kind 
of decision than giving an enterprise or an institution long-term permission to store, 
distribute and use one’s biological material for a range of purposes; the real locus of 
concerns and interests for tissue providers is situated in the way that their organoids are 
being governed for the duration of the agreement, and the way in which they are involved 
in what happens to their organoids;

2. It is ethically inappropriate to assume that the act of providing organoids to a biobank 
for research is a ‘donation’ or ‘gift’ that is completely free of any reciprocal obligations, 
particularly in the context of precision medicine; instead, it should be conceptualized 
more like something akin to a ‘loan’, in the sense that tissue providers are owed certain 
ongoing duties and responsibilities of good stewardship and respect;

3. The existing legal and regulatory frameworks are not fully adequate for addressing 
the challenges raised by the advent of increasingly complex tissue entities and their 
application in biomedical research more generally, but especially in precision medicine 
operating at the intersection of research and care. 
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Complex issues with complex tissues:  
Organoid medicine as a precursor to a 
recalibration of relationships  
The previous section has demonstrated the ethical sensitivities and challenges associated with 
the ‘organoid’-part of organoid medicine. Throughout this work, many references have been 
made to the rapid pace with which complex tissue technology is developing into novel entities 
and applications. The months leading up to the phase in which I embarked on writing the 
final chapter of this dissertation have been a testimony to that statement. In The Economist, 
for example, an article appeared about the first creation of lab-grown embryos consisting 
of a mix of human and monkey cells, calling them ‘fantastic beasts’ in the sub-heading 7. 
Technology Review – the magazine of the Massachusett’s Institute of Technology – reported 
that ‘startups are racing to reproduce breast milk in the lab’ using bovine stem cells 8, and 
that mouse embryos were grown in an artificial womb, stating that ‘humans could be next’ 9. 
Popular science magazine New Scientist wrote about ‘human skin cells [that were] altered to 
mimic early stage of embryo development’ 10, and about ‘living robots’ made by reconfiguring 
skin cells derived from frog embryos that can ‘sense their environment’ 11. During that 
same period of a few months, Nature reported the successful creation of ‘mouse embryonic 
organoids that model cardiac development’ 58, and published an article that describes the 
novel possibility of creating mutated zebrafish using gene-editing technology referred to as 
‘crispants’ 59. Meanwhile, articles in Science described the cultivation for longer than a year of 
brain cells that mimic in the brains of newborns 60; genetically modifying human stem cells 
for the creation of brain organoids with Neanderthal-characteristics 61; and subsequently, that 
an expert report requested by the National Institutes of Health has concluded for now that 
‘studies that make brain-like structures or add human cells to animal brains are ethical’ 62. 
Furthermore, the German Stem Cell Network in collaboration with the Berlin-Brandenburg 
Academy of Sciences and Humanities published a white paper on organoids aptly called 
‘Organoids - From Stem Cells to Future Technologies’ in November 2020, spurred by the 

7 Published April 17, 2021. Retrieved from: https://www.economist.com/science-and-technology/2021/04/15/
researchers-have-created-embryos-that-are-part-human-and-part-monkey
8 Published December 18, 2020. Retrieved from: https://www.technologyreview.com/2020/12/18/1013247/biomilq-
breast-milk-helaina-turtletree/
9 Published March, 17, 2021. Retrieved from: https://www.technologyreview.com/2021/03/17/1020969/mouse-
embryo-grown-in-a-jar-humans-next/
10 Published March 17, 2021. Retrieved from: https://www.newscientist.com/article/2271680-human-skin-cells-
altered-to-mimic-early-stage-of-embryo-development/
11 Published March 31, 2021. Retrieved from: https://www.newscientist.com/article/2273516-living-robots-made-
from-frog-skin-cells-can-sense-their-environment/



General Discussion

8

139   

lack of public awareness about this research field and aimed at stimulating interdisciplinary 
public debate 12. The report problematizes the restrictive effects of current legal and regulatory 
documents, and also explicitly raises the question whether the moral status of embryos – 
which is and will remain a highly contentious issue as such – should transfer over different 
kinds of organoids, such as embryoids or brain organoids. 

The previous paragraph brings several things into focus about the societal and moral 
relevance of organoid technology. First, the advent of organoid medicine that is part of 
this context of unprecedented biotechnological progress is challenging moral and political 
frontiers. Second, these developments concern society as a whole and call for public debate 
about how to responsibly move forward. And third, experts consider the currently available 
standards and guidelines to be inadequate. Organoids are one example of a broader category 
called ‘complex tissues’. Yet, while they are referred to as complex, the rapid pace at which 
engineering products derived from human samples are becoming increasingly more advanced 
means that currently we are likely only scratching the surface of what tissue technology holds 
for the future. That said, as outlined in this dissertation, complex tissue entities and the ways 
in which they can be applied are already raising fundamental ethical questions that challenge 
existing moral standards and legal frameworks. There is an ethical tension between long-
term storage of biological material/cells and the rapid speed at which the biotechnological 
developments are challenging moral frontiers, which can be expected to lead to new and 
perhaps more fundamental ethical sensitivities.

Organoids, the ‘self’, and the ‘body’
An overarching conclusion of the findings in this dissertation that is also illustrated by 
the previous section, is that many of the ethical implications of organoid medicine touch 
upon the question of how the relationship is conceived between tissue providers (or biobank 
participants), tissue users and the institutions that are responsible for how the field is governed. 
More importantly, organoid medicine raises questions and challenges regarding how these 
relationship should be conceived. 

The traditional relationship, which became dominant almost half a century ago, 
can be described as a one-time, one-directional agreement between two parties. In this 
agreement, the passive ‘donor’ gives their consent to ‘gift’ biological material to the research 
enterprise, and in this transfer gives up any further claims or entitlements to their tissue. 
This idea became the ethical standard during the time when mere blood and skin cells from 

12 Published November 2020. Retrieved from: https://gscn.org/Portals/0/Dokumente/White%20Paper/GSCN-
White-Paper_en_11-2020_web.pdf?ver=2020-11-18-130856-727
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patients began to be procured in pathology labs as part of routine care, with the promise 
of anonymity circumventing the ethical need for explicit consent. However, biobanking and 
tissue technology have vastly changed since then. As described in the introduction of this 
dissertation, organoid technology is part of a broader movement in biomedicine to ‘bring the 
body outside the body’ so that it becomes accessible to third parties for a range of purposes 
63. And it is precisely this process of severing the link between person and body part that has 
been the source of extensive critique, with many scholars referring to its ethical implications 
by using words like ‘disentanglement’, ‘commodification’, or ‘objectification’ 31,64–68. 

Spurred by these developments, questions have been raised about the scope of people’s 
right to self-determination and their bodily integrity, precisely because such entities are 
challenging the notions of ‘self ’ and ‘body’ that underpin these rights and entitlements 69–

72. This is problematic, because ambiguity or uncertainty about what constitutes a ‘self ’ or 
a ‘body’ makes it difficult to adequately determine the scope of the rights and entitlements 
that are underpinned by these notions, and to specify the duties and responsibilities of those 
charged with overseeing their protection (i.e. governments). As stated by Thacker (1999), 
‘tissue engineering is involved in the medical, philosophical, and political production of what 
biomedical science will define as ‘a body’ 73.  In other words, how or to what extent the notions 
of bodily integrity and self-determination are considered relevant depends on the type of 
tissue or entity in question, and the moral and legal status that is negotiated or co-constructed 
within a society at a given time. 

Human rights and the advent of increasingly complex tissues 
The right to self-determination and the universal duty to respect the integrity of the body are 
ultimately concerned with the extent to which an individual is able to exert control of his life. 
It is one constitutional aspect of how the relationship between state and citizen is conceived. A 
useful framework for analysing the implications that emerging biotechnological developments 
have on the existing rights, entitlements and relationships that constitute society is Sheila 
Jasanoff ’s notion of bioconstitutionalism. Its scope is deliberately broad to not only focus on 
formal legal documents, but rather to include the ‘full range of sites and processes in which 
individuals work out their biopolitical relationships with the institutions that regulate them’. 
At the basis of this framework lies the view that biological life is so deeply intertwined with 
the foundations of our social and political structures that emerging biotechnologies affect 
the position of human ‘bodies and selves in relation to the state’s legal, political, and moral 
apparatus’ 51,74. As described throughout this dissertation, one of the most important interests 
of tissue providers is exactly to be involved with and have a degree of control over how 
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their tissue is being used. As the technological complexity of entities derived from human 
biological material to be stored and used externally increases, is it sufficiently clear at which 
point there is a violation of integrity? And does this threshold sufficiently reflect the interests 
and values of the people providing the tissue, or even broader society?  To illustrate, procuring 
human tissue during surgery and using those cells in anonymized pathology research without 
a person’s prior consent is currently considered routine medical practice; however, if stem 
cells would be obtained in this way it likely be considered morally dubious on account of 
being a violation of someone’s right to self-determination and a failure to respect that person’s 
bodily integrity.

Many authors have pointed to the way that the creation of novel biological entities 
are challenging the capacity of currently existing laws and regulations of addressing these 
developments, and raising the question whether simply extending themselves to include 
these developments is the appropriate course of action 74,76. Moreover, the variation between 
national policies of tackling these challenges indicates the current lack of consensus on 
how the rise of novel biological entities in biomedicine should be governed, with particular 
attention to clinical applications 7,63,77–81. As Hoeyer puts it, ‘as a consequence of a growing 
use of human biological material in the biotech industry, the legal system repeatedly has to 
deal with something in between persons and commodities, though poorly equipped to do 
so’ 31. For example, the UK Human Tissue Act states that ‘body parts and tissue […] should 
be treated with appropriate respect and dignity’  13. However, without a specification of how 
‘appropriateness’ is to be determined in relation to different kinds of body parts, this leaves 
open a space to negotiate the scope of protection that such a law should ensure for people. 
Moreover, as knowledge of life at the molecular level advances, so does the capacity of third 
parties to control and manage biological life (i.e. genes, cells, body parts) as a system of power 
relations that govern human beings 74,82,83. It is necessary, therefore, to critically reflect on 
technological developments in the field of research involving human biological material, in 
order to ensure that these relationships are shaped in ways that not only serve states and 
markets, but also citizens (i.e. tissue providers) 71,84. Organoid technology in particular 
underlines the relevance of this point, because they constitute what Palmer (2009) describes 
as a ‘contested entity’ 85, and what has prompted Boers et al. to view organoids as ‘hybrids’ 
66: entities that people relate to ambivalently, both as objects of research and as parts of their 
bodies. What is at stake here, then, is how the advent of research on complex human tissues will 
affect how the (bio)constitutional relationship between individuals and government is conceived 
in terms of how much control people are allowed to exert over their own body or body parts. 
And how we address these challenges is therefore not only and ethical, but also a political issue.

13 See: https://www.hta.gov.uk/policies/public-display-guidance (Consulted 19-04-2021)
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The process of shaping norms, values and standards: a bias in 

favour of research?
Crucially, the norms, values and standards that underlie how the field of tissue research is 
governed in frameworks, regulations and guidelines are in effect created within and by this 
professional sphere. As Hurlbut argues, since biobanks are positioned as a central, powerful 
stakeholder within the ecosystem of research involving human biological material, the interests 
of biobanks have a significant effect on which ethical questions are perceived within the field 
as relevant, and which conditions governance needs to satisfy to be considered ethically sound. 
The consolidation of these views in governance frameworks in turn restricts the space for 
critical deliberation about these assumptions on a more fundamental level 78. This dissertation 
provides two insights that support the plausibility of this argument. First, in spite of the countless 
articles mentioned in this book that have criticized the ability of the consent procedure to 
do the moral work that is required in biobanking, it is still perceived as the core measure to 
ensure ethically sound tissue research. Yet while it is of course crucial to ensure that biobank 
participation is based on a voluntary, informed decision, professionals in our study are in line 
with other literature that stress the value of the consent procedure as an administrative measure 
for streamlining the distribution and use of tissue within the research enterprise 64,66. Second, 
in spite of the extensive calls for participatory approaches to governance that facilitate more 
meaningful involvement and the broader ‘participatory turn’ in biomedicine, providing tissue 
for research is still predominantly seen as a ‘donation’. From the perspective of tissue users, 
it is understandable to justify the lack of reciprocal duties and responsibilities that this word 
presupposes by reference to the fact that tissue research does not involve any risks or burdens 
for participants, especially because less duties and obligations towards tissue providers increases 
research efficiency. However, this assumption precludes a discussion of whether the severity of 
risks and burdens is really what matters ethically in this context. 

To sum up, the research enterprise has a dominant role in the process of shaping 
practical norms and standards, which affects how much moral importance is attributed to 
the different interests that exist within this ecosystem, and has implications for how duties 
and responsibilities are distributed among its stakeholders. Ethically sound governance in 
complex tissue medicine in my view therefore necessitates a more inclusive and continuous 
assessment. This process should go beyond what Hurlbut (2015) calls ‘epiphenominal 
consequentialism’, meaning that the ethical assumptions that underpin governance of research 
involving human biological entities should take adequately into account the broader scope of 
existing values and perspectives of tissue providers and society, rather than being based solely 
on an assessment of their novelty or sensitivity by professionals 86. 
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A responsible future for complex human tissues in biomedicine:  

Beyond deconstruction, towards co-creation
The constitutional and political implications of increasingly complex entities derived from 
human biological material have led to several thorough descriptive analyses by social science 
scholars, particularly in the field of Science and Technology Studies. These accounts have 
been valuable in creating a separate ‘discursive space’ within which the challenges described 
in this chapter can be discussed and criticized from the kind of detached perspective that 
is necessary to be constructive 88. This is important, because attributing an inappropriate 
or unjustified weight to certain moral concerns about human dignity or exploitation in the 
debate around complex tissues can be highly detrimental to biomedical and scientific utility. 
To illustrate, amidst the strong moral responses that developments in complex tissue research 
have provoked in society, these accounts have also underlined the many facets of this research 
enterprise that are currently functioning well, serving as a crucial reminder not to throw away 
the baby with the bathwater 31,85. 

Yet while such descriptive accounts certainly have their value in facilitating and 
promoting constructive reflection, the challenges raised by complex tissue research in 
biomedicine also urgently require adequate solutions. Unfortunately, many scholars have 
been reluctant to take that step. For example, Karlsen and Strand (2009) have described these 
developments as the an ongoing annexation of life or biocolonialism in which the body is 
harvested as the new ‘gratis natural resource’, and stress the need to proceed with caution 
because we are proceeding into unknown territories. However, the authors leave open what it 
means to proceed cautiously, and make a point of not touching upon the matter of addressing 
‘what should be done in the current situation’ 87. In addition, Hoeyer  proposes to avoid any 
presupposed categorizations by using the word ‘ubject’ to refer to body parts in exchange, and 
argues that resolving the issue demands attention for the actual perspectives and experiences 
of involved stakeholders 31. However, he also explicitly mentions in his most recent book 
that it is not his aim to offer a clear-cut solution to the question of how the self and the 
body should be governed. Jasanoff concludes her book on the bioconstitutional implications 
of emerging biotechnologies with a similar statement  74. However, as she herself admits, ‘a 
multiplicity of new, technologically created biological entities are raising questions about the 
relevance of already well- recognized rights to things derived from human bodies, things with 
the potential to become human, and things combining human and nonhuman characteristics, 
[which] has put on the table new questions of stewardship and sovereignty’. 

The current rise of research involving complex tissues to which organoid medicine is 
a precursor urgently calls for more concrete normative action that goes beyond description 
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and deconstruction. To conclude this section, I propose therefore that what is needed is not 
only to strive for more meaningful involvement of tissue providers in how their tissue is being 
used, but also to take a more inclusive, critical, and empirically grounded approach to the 
development of governance frameworks prior to this. Such a democratic approach facilitates 
meaningful reflection on which kinds of values, norms and standards should actually serve 
as the foundation, and makes explicit how the balance between the interests of all involved 
parties is currently experienced, which allows further reflection on whether this is ethically 
sound. A review of over 900 studies on biobank ethics and governance conducted in 2019 
indicates the urgency of this approach: they were almost all theoretical assessments, with only 
25 of these studies having an empirical component. Moreover, more than half of these were 
focused on informed consent, only very few addressed involvement, and many other relevant 
governance aspects (e.g. sample ownership) have not yet been empirically evaluated 89. The 
ethical implications of complex tissue research underline the importance of systematically 
assessing how and where deliberation about ethical norms and standards in governance takes 
place and by whom, and whether the normative assumptions that underlie this process itself 
are sufficiently inclusive and compatible with self-criticism 78.  

Concluding remarks:  
Ethically sound governance in organoid 
medicine implies maximizing value
It is clear that organoid medicine comprises an ecosystem of different stakeholders with 
different interests, all deserving of adequate ongoing respect and protection. Ethically sound 
governance therefore also entails creating a fair and feasible balance between the rights and 
interests of all involved parties. This has particular moral importance in a context that involves 
the application of complex, living tissues such as organoids for the purposes of precision 
medicine: without adopting such approaches in governance, the rights and interests of tissue 
providers cannot be adequately protected. 

I have argued that this requires, first of all, a reconceptualization of the relationship 
between the people providing their tissues and the parties who seek to distribute and use 
these samples, so that it includes an ethically sound specification of the mutual duties and 
responsibilities that exist between stakeholders. This specification should ideally be based on 
an assessment of the actual interests of all stakeholders. For instance, rather than assuming 
that people are just passive sources of tissue, governance frameworks should take into account 
that these people may have specific, urgent health needs and may therefore have a special 
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interest in being continuously updated on research findings. These considerations should be 
a starting point for how duties and responsibilities are distributed in governance. Second, it 
is also essential to replace  the ‘donation’- or ‘gift’-narrative in favour of one that adequately 
reflects the importance of a reciprocal relationship between stakeholders. What is needed 
to help shape ethically sound professional norms and standards in organoid medicine, is a 
commitment from both the research enterprise and from scholars to adopt a narrative that 
assumes a co-operative relationship. This includes words such as ‘participants’, ‘partners’, 
‘stakeholders’, ‘custodian’, or ‘stewardship’.

While broad consent offers a valuable solution for the feasibility of tissue research and 
is not problematic per se, we have shown that the current emphasis on a one-off consent 
and privacy protection alone cannot sufficiently perform the moral work required to address 
the challenges associated with organoid medicine – at least certainly not without additional 
measures and safeguards in place. In fact, consent may even play an important role in 
promoting the idea that providing organoids to research is an act undeserving of reciprocal 
obligations. Instead of myopic on the model of initial consent, responsible organoid medicine 
rather demands shifting focus towards emphasizing the ongoing reciprocal relationship 
between all stakeholders, and adequately specifying the duties and responsibilities that 
constitute this longitudinal relationship.

Considering that providing tissue to a biobank for research is a longitudinal agreement, 
there is an inherent open-endedness to the specific ways in which stored biological material 
may be used in the future. This open-endedness becomes a particular moral challenge when 
complex tissues such as organoids are involved, due to the ethical sensitivities associated with 
some types of already possible applications, and the rapid scientific developments pushing 
the technical and moral frontiers, and even have political and constitutional implications 68. 
Moreover, since norms, values and what is considered ethical governance take shape within 
the sphere of research itself, it is especially important to build in reflexivity and inclusiveness 
in the mechanisms with which governance frameworks are being developed 78,90.  As fittingly 
described in an essay in Nature that is part of a series reflecting on how the past 150 years have 
shaped science, bioethics has also involved to become a shared endeavor, as ‘expert knowledge 
and reliable data are essential but never enough to enable enduring, humane governance to 
emerge’ 91.   

What constitutes ethically sound governance in organoid medicine, I propose therefore, 
is that it should strive to maximize value, and that value should be determined with respect to 
the perspectives of all involved stakeholders. Conversely, it is not ethically sound to assume 
that no reciprocal duties or responsibilities exist towards one stakeholder group (i.e. tissue 
providers), particularly considering not only that that is precisely what they are interested in, 
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but also what is ethically needed to ensure adequate respect and protection of their interests. As 
Taylor et al. (2014) aptly put it, responsible governance within the context of bioengineering 
organs and tissues means taking into account the multitude of perspectives, needs, and values 
that exist within its specific ecosystem, so that it is feasible, balanced and context-appropriate 
(i.e. taking into the actual perspectives and interests of those involved) 92. 

The work conducted in this dissertation was founded on two methodological 
approaches: ethics parallel research, and wide reflective equilibrium. Ethics parallel research 
is aimed at studying ethics ‘from within’, which has resulted in a thorough grasp of the 
ethical and practical intricacies of organoid medicine through collaboration with those most 
closely involved. By conducting this research parallel to the emergence of complex tissue 
research in biomedicine more broadly, the insights generated throughout this dissertation 
can directly serve as moral input for the process in which the governance of this emerging 
research enterprise takes shape. That said, studying the ethical and practical implications of 
an emerging technology upstream or midstream rather than end-of-pipeline also means that 
the insights generated are to some extent anticipatory. Depending on future developments, 
some aspects may therefore become more or less relevant or appropriate, which is an inherent 
methodological limitation. However, by including professionals and patients in our study, we 
attempted to capture a diversity of perspectives that does justice to the ethical dimensions 
of the topic of research, and so is sufficiently critical. One potentially valuable direction 
for future research could be to further increase this diversity, for example by assessing the 
perspectives of a different patient community or of society more broadly. Furthermore, our 
use of the wide reflective equilibrium-approach allowed us to develop an ethical perspective 
on the governance of organoid medicine that has integrated both normative and practical 
elements. While these fundamental aspects have been accounted for, it would be valuable to 
evaluate in practice the recommendations put forward in this dissertation. 

The aim of this dissertation has been to conduct a thorough analysis of the ethical 
aspects and challenges of organoid medicine, and to formulate several conditions that should 
underlie the development of governance frameworks. To conclude, I wish to propose some 
concrete suggestions for governance founded on these insights, with a focus on promoting 
approaches to governance that foster adequate respect for (mutual) rights, duties and 
responsibilities, longitudinal relationships and meaningful, ongoing involvement. The 
following recommendations can serve as guidance for researchers, clinicians, biobanking 
professionals and policy-makers in their valuable efforts to further develop the promising 
field of organoid medicine in a responsible way:
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Recommendations for ethically sound governance of 

organoid medicine

i. Promote a professional culture that assumes reciprocal duties from the research 
enterprise towards tissue providers to ensure responsible governance

ii. Conceptualize the relationship between biobank participants and tissue users as a 
longitudinal commitment, in which those seeking to use organoids are positioned 
more like ‘surrogate decision-makers’, ‘stewards’ or ‘custodians’ for (i.e. with respect 
for the interests of) tissue providers, and the latter more like ‘partners’ or ‘engaged 
stakeholders’ 93 

iii. Instead of focusing on the initial, one-off consent procedure, adopt  consent for 
governance : inform tissue providers during the consent procedure about the context of 
research in which the biobank intends to operate, and shift ethical focus on ensuring 
that sound governance arrangements are in place. This should include the ongoing 
duty to notify tissue providers about significant changes, such as in the commercial 
strategy of the biobank.

iv. Develop a sufficiently specific delineation of how the duties and responsibilities are 
distributed within the blurred domains of research and clinical care that is context-
sensitive, i.e. takes into account the actual interests of the people these aim to serve 

v. Adopt a qualified disclosure policy for research findings that offers tissue providers a 
way to differentiate what they wish to be informed about, and again, a specification of 
the duties and responsibilities of tissue users 13 

vi. Facilitate ongoing, transparent and bi-directional communication between 
stakeholders to facilitate both individual tissue providers and patient communities 
in making their interests known where this is desirable. These can include sharing 
aggregated periodic reports with tissue providers about generated research results and 
accomplishments, and creating (digital) platforms 

vii. Foster adequate and continuous representation of the interests of all stakeholder groups 
at management/oversight level 94, with particular attention to ensuring meaningful 
involvement of patient communities and continuous consultation to ensure reflexivity
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viii. Ensure that the perspectives of tissue providers are sufficiently integrated in the 
process of developing and implementing the governance arrangements, policies, and 
regulation overseeing tissue research 

ix. Promote harmonization and standardization via international guidelines and 
regulatory documents, viz. BBMRI-ERIC and ISBER, with special attention to control 
and ownership 95
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Summary

Rapid biotechnological developments have made possible the creation of increasingly 
complex entities derived from human biological material, with tremendous potential for 
healthcare. One promising example is organoid technology: 3D cell structures cultivated in 
vitro from stem cells or organ tissue, spatially organized in a manner similar to an organ, 
and able to perform at least some organ function. Organoids are able to self-organize, consist 
of multiple cell types, and they can be grown indefi nitely. For these reasons, organoids are 
generally distinguished from traditional blood or skin cells as ‘living’ tissue, and sometimes 
referred to as ‘mini-organs’. Because of their characteristics, organoids can be used as in vitro 
tools to screen the eff ectiveness of drugs prior to actually subjecting patients to the treatment, 
off ering a way to test whether a patient will benefi t from treatment without the need to expose 
that person to its risks and side-eff ects. Prior testing on organoids allows faster and more 
accurate targeting of treatment, increasing cost-eff ectiveness and reducing risks for patients. 

Organoid research is currently rapidly emerging as a valuable tool for numerous 
applications in biomedicine. Th ese developments are well-aligned with the current broader 
movement aimed at tailoring healthcare to the specifi c characteristics of the recipient, which 
is known as ‘precision medicine’. Because oft he synergy between organoid technology and 
precision medicine, there is currently a rapid rise in clinical and biomedical applications of 
organoid technology, which I refer to throughout this dissertation as organoid medicine. Th e 
fi eld of Cystic Fibrosis (CF) care serves as an archetypical recent testimony to the enormous 
clinical value of organoid medicine: intestinal organoids or ‘mini-guts’ have been successfully 
grown from the cells of individual people with CF, and subsequently validated as reliable 
screening tools to test the effi  cacy of treatment.

While organoid medicine is promising for biomedical research and clinical care, it 
also raises several unique ethical and practical challenges related to 1) the characteristics of 
organoids as complex tissue entities, 2) the storage and exchange among public and private 
parties via (‘living’) biobanks, and 3) the specifi c context in or purpose for which they are 
utilized (i.e. research purpose, clinical care). At the moment of writing, many diff erent types 
of organoids have already been successfully cultivated with increasing complexity, including 
lung, gastric, intestinal, liver, pancreas, kidney, prostate, brain organoids or ‘cerebroids’, and 
even ‘embryoids’ – cell structures resembling early stages of embryonic development. Th ese 
developments are raising moral questions, such as what kind of entities organoids are, what this 
means for how organoids and the people providing the material should be handled, and how 



Summary

157   

10

these considerations are affected by different kinds of technological developments and market 
dynamics. The potential of organoids for biomedical research and their resulting commercial 
value also raises the issue of ownership: since organoids have both a genetic and functional 
link to the persons from whose biological material they are cultivated, sample ownership has 
implications for human dignity and bodily integrity. These concerns are particularly poignant 
in organoid medicine, because it inherently involves industry partnerships with commercial 
incentives (i.e. pharmaceutical companies), while the organoids are derived from people who 
are dependent for their health on how benefits are shared.

Storage and distribution of organoids for research is organized via biobanks: tissue 
repositories in which biospecimens are stored long-term, and distributed to public and 
frequently also private parties for the purposes of tissue research, but also (large-scale) 
data-sharing and analysis. Biobanks operate at the intersection of research and commercial 
interests, and clinical or public interests, where participants provide biological material and 
data and biobanks are expected to manage these samples and data in socially, ethically, and 
legally sound ways. In other words, biobanks have to navigate between the values and rights 
of the participants and the potential commercial and scientific value of the samples and data, 
while they are simultaneously dependent on a feasible business model that will ensure their 
own sustainability. Bioethicists, sociologists and legal scholars have therefore taken significant 
interest in questions pertaining to the governance of biobanks.

Since organoid medicine involves application of organoid research within different 
contexts of patients and illnesses with distinct characteristics, it has ethical and practical 
implications specific to these contexts. Moreover, storage and use of patient-derived 
organoids for precision medicine purposes operates at the intersection of laboratory research 
and clinical care, blurring the boundaries between two separate domains with different 
professional norms and guidelines. For example, rare diseases such as CF are characterized by 
its small number of patients, increasing the risk of identification on the basis of data derived 
from their organoids. Moreover, in contrast to the common assumption that anonymity is the 
most important interest of biobank participants, full de-identification of samples may in fact 
be at odds with the needs of patients, as it rules out the possibility of diagnostics or return 
of results, as well as denying biobank participants any degree of control over their tissues. 
Organoid medicine challenges current ethical oversight systems, which still rely heavily on a 
strict dichotomy between both domains in terms of regulation. 

To sum up, organoid medicine has great potential for healthcare and research, but 
also challenges established practical guidelines, ethics and governance frameworks, and 
regulatory policies. Since the specific ethical implications of organoid medicine currently 
have not or are not adequately addressed, this highlights the need for additional guidance. 
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In order to identify the conditions required to ensure this balance, it is necessary to obtain a 
thorough understanding of the ethical and practical implications of organoid medicine. These 
conditions can serve as focal points for the development of governance models to ensure a 
responsible future for the field. 

PART I – Laying the foundation: exploring the 
perspectives of stakeholders
The first part of this dissertation comprises the empirical foundation of the dissertation, 
aimed at identifying important ethical themes and aspects in organoid medicine according 
to those most closely involved. The results of our qualitative, interview-based exploration of 
stakeholders’ perspectives are presented and discussed in two separate chapters. Chapter 2 
describes the results of our analysis of the perspectives of professionals on the ethical and 
governance aspects associated with organoid medicine, such as researchers or managers 
working in industry, academic researchers, biobank staff, policy-makers, and clinicians. 
Organoid technology is emerging rapidly as a valuable tool for precision medicine, particularly 
in the field of Cystic Fibrosis (CF). However, biobank storage and use of patient-derived 
organoids raises specific ethical and practical challenges that demand sound governance. 
We examined the perspectives of professionals affiliated with CF or organoids on the ethical 
aspects of organoid biobanking for CF precision medicine. 

We identified three key challenges, as well as the suggestions of professionals on how to 
address them, namely concerning commercial involvement, trust, and ownership, how to navigate 
the blurring boundary between research and clinical care, and what are appropriate approaches 
to the informed consent procedure. In conclusion, governance in organoid medicine should 
1) facilitate a balance between the strong interests of closely involved commercial stakeholders 
and other interests, 2) address the blurring boundary between research and clinical care by 
clearly delineating the duties and responsibilities of involved professionals, and 3) shift focus 
away from relying on initial one-off consent as an administrative tool, and rather emphasize 
ongoing communication and differentiation. Sound governance of organoid biobanks aimed 
at precision medicine requires coming to terms with the fact that its stakeholders no longer 
belong to separate domains. Responsible governance means finding a sound, context-sensitive 
balance between integration of ongoing co-operation and mutual consideration of interests, and 
maintaining a feasible and sustainable research climate.

Chapter 3 gives an overview of the needs, preferences and opinions of (parents of 
underage) people with Cystic Fibrosis as providers of organoids and participants in a living 
biobank, including also accounts of people considering to participate in organoid biobanking 
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when eligible. Our study offers several valuable insights for setting up responsible governance 
for the specific context of organoid biobanking in the field of CF. First, whilst many people with 
CF are highly trusting towards researchers and industry and have a strong desire to contribute 
to research, this does not mean that their provision of tissue should be seen as a non-reciprocal 
arrangement. Second, this reciprocity could be established by serious consideration of their 
desire to be more continuously informed about the ways in which their organoids are being 
applied. This satisfies both their desire that the act of providing tissue leads to a meaningful 
contribution, as well as their wish for some degree of control.  Third, although people with CF 
seem reluctant about control in the form of direct influence as participants in the management or 
governance of the biobank, they valued a degree of control in the form of being able to monitor 
as well as being able to withdraw. Moreover, it may therefore be especially important to involve 
CF patient organizations in order to fill the representation gap. With the enormous potential of 
organoid technology for precision treatment, ‘organoid medicine’ initiatives quickly on the rise. 
These developments not only challenge existing regulations and guidelines, but also raise new 
challenges. It is therefore urgent to reflect on what constitutes ethically robust approaches to 
governance that warrant further development of the field with appropriate respect for the needs 
and values of patients as key stakeholders. 

PART II – The ethical implications and 
challenges of organoid medicine
In the second part of this dissertation, the empirical insights generated in Part I are combined 
and integrated with ethical and philosophical reflection, in order to obtain a deeper 
understanding of the ethical implications and (practical) challenges of organoid medicine. 
Since this remains one of the most extensively discussed and unresolved issues in biobanking, 
chapters 4 and 5 are concerned with the question of how the relationship between tissue 
providers (or biobank participants) and tissue users should be conceptualized. 

In Chapter 4, we argue that in light of the ethical challenges we currently face, a shift 
in the governance of research involving human biological material and data is needed: rather 
than relying on consent to – inadequately – protect the interests of individual tissue providers, 
they deserve to be more closely and continuously involved in what happens to their samples 
and data. We argue that it is not only important to take into account how the benefits of 
tissue research are distributed between different groups in society, but that responsible 
governance of precision medicine research involving human biological material also demands 
acknowledging the ongoing responsibilities of the research enterprise towards the individuals 
providing the tissue, and should emphasize the reciprocal nature of their relationship.
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In Chapter 5, we take this point further and argue that the narrative used in the currently 
dominant paradigm in biobanking is morally problematic. The dominant discourse in human 
tissue research is strongly focused on informed consent as the core ethical requirement, and 
is pervaded by a narrative in which tissue providers are described as ‘donors’. However, we 
argue that this ‘consent to donate’-paradigm is unfit to address the ethical challenges we face 
in contemporary research involving human biological material, because 1) informed consent 
alone cannot perform all of the requisite moral work to ensure responsible tissue research, 
2) the ‘donation-narrative’ does not align with the interests of tissue providers because it 
assumes a lack of reciprocal obligations towards them, and 3) these two components are 
mutually reinforcing in maintaining the status quo, which hampers the establishment of more 
participatory approaches to governance. An ethical shift is needed towards a new default that 
acknowledges tissue providers as deserving of a degree reciprocity from tissue users, and 
positions them more like active participants rather than as passive sources of tissue. Since 
language is performative in shaping professional and ethical norms and values, we propose 
that, in order to ensure a responsible future for organoid medicine, a narrative shift that 
reflects and promotes such a reciprocal relationship is urgently needed. 

PART III – Conditions for ethically sound 
governance in organoid medicine
Part III consists of two concrete suggestions for conditions to ensure and promote ethically 
sound organoid medicine based on the integration of the insights gathered in Parts I and II. 
In Chapter 6, the inherent limitations of a one-off consent as an ethical tool in tissue research 
are further underlined. Considering that biobank participants generally show alarmingly 
low levels of understanding and poor recall of the information provided to them in consent 
forms, we stress the importance of adopting a consent for governance-approach in organoid 
medicine. Focusing on the context of research not only better aligns the consent procedure 
with what tissue providers themselves consider to be relevant for their ability to make a well-
considered decision, such information is also more comprehensible than complex technical 
details about specific research applications. Conversely, if these conditions are not met, the 
consent procedure fails to achieve its ethical purpose of ensuring participation is based on a 
voluntary, well-informed decision. 

In Chapter 7 we problematize the dominant approach to protecting the interests of 
tissue providers in organoid medicine, which emphasizes broad consent in combination 
with privacy protection and ex ante ethics review. In this paradigm, biobank participants 
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are generally positioned as passive donors. We argue why the specific challenges raised 
by organoid medicine cannot be adequately addressed without more continuous forms of 
involving patient-participants. First, the specific characteristics of future research are still 
unknown at the time of consent. At the same time, organoid technology is developing rapidly 
into increasingly controversial applications. Biobank participants therefore have legitimate 
interests in more continuous downstream involvement around the use of their tissue, and 
have voiced their support for such measures. Second, organoids have enormous economic 
value, meaning there are strong commercial interests, meaning the application of organoids 
in precision medicine brings together different stakeholders with potentially conflicting 
interests  In our view, generating profits using tissues derived from patients is ethically 
contentious if it is done without adequately taking into account their perspective on how 
these organoids are stored and used. Third, the combination of organoid biobank research 
and precision medicine blurs the traditional boundary between the domains of biomedical 
research and clinical care, which are subject to different rules and standards. We believe that 
organoid medicine calls for a recalibration of duties and responsibilities from the research 
enterprise towards tissue providers, for which we believe more active forms of involvement of 
patient-participants is useful. A shift from passive donation towards more active involvement 
is therefore particularly crucial for responsible governance in organoid medicine, and we 
suggest some governance approaches that better align with what is ethically needed. 

PART IV – General discussion 
In Chapter 8, I present a general discussion of the main insights generated in this dissertation. 
In the first part of this final chapter, I summarize its results into three key considerations that 
are essential for setting up ethically sound governance in organoid medicine. First, the real 
locus of concerns and interests for tissue providers is situated in the way that their organoids 
are being governed for the duration of the agreement, and the way in which they are involved 
in what happens to their organoids. Second, it is ethically inappropriate to assume that the act 
of providing organoids to a biobank for research is a ‘donation’ or ‘gift’ that is completely free of 
any reciprocal obligations, particularly in the context of precision medicine. Instead, it should 
be conceptualized more like something akin to a ‘loan’, in the sense that tissue providers are 
owed certain ongoing duties and responsibilities of good stewardship and respect. Third, the 
existing legal and regulatory frameworks are not fully adequate for addressing the challenges 
raised by the advent of increasingly complex tissue entities and their application in biomedical 
research more generally, but especially in precision medicine operating at the intersection of 
research and care.



Appendices

162

The second part of the general discussion concerns an assessment of the broader ethical 
implications of the rise of complex tissue research in biomedicine, underlining the ethical 
tension between long-term storage of biological material/cells and the rapid speed at which 
the biotechnological developments are challenging moral frontiers. More specifically, the 
development of increasingly complex living entities challenges the notions of ‘self ’ and ‘body’ 
that underpin constitutional rights and entitlements, such as the right to self-determination 
and bodily integrity. This is problematic, because ambiguity or uncertainty about what 
constitutes a ‘self ’ or a ‘body’ in turn challenges a clear delineation of the scope of the rights 
and entitlements that are underpinned by these notions, and to specify the duties and 
responsibilities of those charged with overseeing their protection (i.e. governments). I argue 
that organoid technology should therefore be seen as a precursor to a category of increasingly 
complex entities that underline the urgency of critical reflection on how the (bio)constitutional 
relationship between individuals and government should be conceived. I therefore propose 
that what is needed is not only to strive for more meaningful involvement of tissue providers 
in how their tissue is being used, but also to take a more inclusive, critical, and empirically 
grounded approach to the development of governance frameworks prior to this. The ethical 
implications of complex tissue research underline the importance of systematically assessing 
how and where deliberation about ethical norms and standards in governance takes place 
and by whom, and whether the normative assumptions that underlie this process itself are 
sufficiently inclusive and compatible with self-criticism.

In conclusion, organoid medicine comprises an ecosystem of different stakeholders 
with different interests, all deserving of adequate ongoing respect and protection. Ethically 
sound governance therefore also entails creating a fair and feasible balance between the rights 
and interests of all involved parties. What constitutes ethically sound governance in organoid 
medicine, I propose therefore, is that it should strive to maximize value, and that value should 
be determined with respect to the perspectives of all involved stakeholders. Conversely, it is 
not ethically sound to assume that no reciprocal duties or responsibilities exist towards one 
stakeholder group (i.e. tissue providers), particularly considering not only that that is precisely 
what they are interested in, but also what is ethically needed to ensure adequate respect and 
protection of their interests. Based on these final remarks, I propose a number of concrete 
suggestions for governance that focus on promoting approaches to governance that foster 
adequate respect for (mutual) rights, duties and responsibilities, longitudinal relationships 
and meaningful, ongoing involvement. These recommendations can serve as guidance for 
researchers, clinicians, biobanking professionals and policy-makers in their valuable efforts to 
further develop the promising field of organoid medicine in a responsible way.
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Samenvatting

Door snelle ontwikkelingen in de biotechnologie wordt het mogelijk om uit menselijk 
lichaamsmateriaal steeds complexere entiteiten te creëren, met grote potentie voor de 
geneeskunde. Een veelbelovend voorbeeld hiervan zijn organoïden: driedimensionale 
celstructuren die buiten het menselijk lichaam kunnen worden gekweekt uit stamcellen of 
orgaanweefsel, ruimtelijk georganiseerd zijn op een manier vergelijkbaar met een orgaan, 
en die in staat zijn om (een deel van de) orgaanfunctie na te bootsen. Organoïden kunnen 
zelfstandig groeien, bestaan uit meerdere soorten cellen, en kunnen oneindig doorgekweekt 
worden. Om deze redenen worden organoïden anders dan bloed- of huidcellen als ‘levend’ 
weefsel  gezien, en soms ‘mini-organen’ genoemd. Vanwege hun eigenschappen kunnen 
organoïden gebruikt worden als hulpmiddel voor het in vitro (buiten het lichaam) testen van 
de eff ectiviteit van een medicijn bij een specifi ek individu. Zo kan voorspeld worden of een 
persoon baat zal hebben bij een bepaalde behandeling, zonder deze persoon daarvoor aan 
de risico’s en bijwerkingen daarvan bloot te hoeven stellen. Door van tevoren een middel 
te testen op organoïden kunnen medicijnen beter toegespitst worden op de persoon, wat 
de kosteneff ectiviteit van een behandeling vergroot, en de risico’s en lasten voor patiënten 
verlaagt.

Onderzoek met organoïden ontwikkelt zich in hoog tempo tot een waardevol hulpmiddel 
voor allerlei toepassingen binnen de biotechnologie en de geneeskunde. Naast het screenen 
van behandelingen kunnen organoïden ook gebruikt worden bij de ontwikkeling van nieuwe 
medicijnen, om het verloop van een ziekte te bestuderen, of  Deze ontwikkelingen liggen in lijn 
met een bredere beweging in de gezondheidszorg genaamd ‘precisiegeneeskunde’: het meer 
gericht inzetten van zorg door deze nauwkeuriger af te stemmen op de specifi eke kenmerken 
van de patiënt. Vanwege de waarde van organoïden juist voor deze precisiegeneeskunde groeit 
het aantal klinische en biomedische toepassingen van organoïde-technologie momenteel met 
grote snelheid. In dit proefschrift  verwijs ik naar de verzameling van deze toepassingen met 
de term organoïde geneeskunde (‘organoid medicine’). Een recent voorbeeld van organoïde 
geneeskunde dat laat zien hoe veelbelovend de technologie is voor precisiegeneeskunde, is 
het gebruik van organoïden bij de behandeling van Cystic Fibrosis (CF) of taaislijmziekte. 
Onderzoekers en artsen in Utrecht zijn er in geslaagd om uit cellen van mensen met CF darm-
organoïden of ‘mini-darmpjes’ te kweken, om deze vervolgens te gebruiken om te testen wat de 
eff ectiviteit van een medicijn zal zijn bij een specifi ek persoon. Inmiddels zijn al van meer dan 
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500 mensen met CF in Europa cellen afgenomen voor de kweek van een darm-organoïde, zijn 
er al vele tientallen van deze organoïden gescreend om individuele effectiviteit van medicatie 
te testen, en zijn ook al behandelingen toegekend op basis van deze test. 

Hoewel organoïde-technologie veelbelovend is voor biomedisch onderzoek en klinische 
zorg, het gaat ook gepaard met een aantal unieke ethische en praktische uitdagingen. Deze 
hebben te maken met 1) de eigenschappen en morele status van organoïden als complexe 
levende weefsels, 2) het regelen van opslag en uitwisseling van deze weefsels tussen publieke 
en private partijen, en 3) de specifieke context of doel waarvoor ze worden gebruikt (namelijk 
patiëntenzorg). Op het moment van schrijven zijn er al vele typen organoïden met succes 
opgekweekt, en worden deze weefsels steeds complexer. Er zijn bijvoorbeeld al long-, maag-
, darm-, lever-, alveesklier-, nier-, en prostaat-organoïden gekweekt, maar ook hersen-
organoïden en ‘embryoïden’: celstructuren die vroege stadia van embryonale ontwikkeling 
nabootsen. Deze ontwikkelingen roepen morele vragen op, zoals wat voor soort entiteiten 
organoïden eigenlijk zijn, wat dit betekent voor hoe organoïden en de mensen waarvan ze 
afkomstig zijn moeten worden behandeld en beheerd, en hoe deze overwegingen samenhangen 
met technologische ontwikkelingen en de dynamiek van de commerciële markt. De waarde 
van organoïden voor onderzoek en de resulterende commerciële waarde van deze weefsels 
roept bijvoorbeeld discussie op rond eigenaarschap. Omdat organoïden genetisch en 
functioneel gerelateerd zijn aan de persoon uit wiens cellen ze gekweekt zijn raakt de kwestie 
van eigenaarschap aan belangrijke morele en staatsrechtelijke thema’s als zelfbeschikking 
en lichaamsintegriteit. Deze overwegingen zijn in het bijzonder relevant voor organoïde-
geneeskunde, omdat de toepassing van organoïde-technologie in de context van klinische 
zorg voor patiënten in een domein plaatsvindt waarin verschillende partijen verschillende en 
misschien wel uiteenlopende belangen hebben. Waar bij bedrijven doorgaans economische 
motieven de boventoon voeren, spelen voor onderzoekers misschien prestigekwesties en is 
het belangrijk dat regulering het gebruik van organoïden niet nodeloos ingewikkeld maakt. 
Tegelijkertijd zijn de patiënten van wie het materiaal afkomstig is voor hun gezondheid 
afhankelijk van hoe hun organoïden worden ingezet.

Opslag en gebruik van organoïden voor onderzoek is georganiseerd via ‘biobanken’, 
publieke of private organisaties waar de weefsels fysiek worden opgeslagen voor de lange 
termijn en gedistribueerd naar geïnteresseerde partijen, maar ook waar uit weefselonderzoek 
gegenereerde gegevens worden verzameld en geanalyseerd. Biobanken opereren op het 
snijvlak tussen onderzoek, commercie, en klinische of publieke belangen, waar biologisch 
materiaal wordt verstrekt door mensen en biobanken geacht worden om de weefsels en 
gegevens te beheren op een manier die sociaal, ethisch en juridisch verantwoord is. Met 
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andere woorden, biobanken moeten navigeren tussen de belangen, waarden en rechten 
van weefselverstrekkers, en de commerciële en wetenschappelijke waarde van weefsels en 
data. Bovendien moeten biobanken ook financieel gezond blijven. Bio-ethici, sociologen en 
rechtsgeleerden hebben daarom uitgebreid onderzoek gedaan naar kwesties rond het bestuur 
of governance van biobanken. 

Organoïde-geneeskunde in zijn algemeenheid behelst dus de toepassing van organoïde-
technologie binnen verschillende contexten van specifieke patiëntengroepen en ziekten. 
Omdat deze contexten uniek zijn, zijn ook de ethische en praktische implicaties van organoïde-
geneeskunde context-afhankelijk. Bovendien, de toepassing van organoïden afkomstig van 
patiënten voor precisiegeneeskundige doeleinden vindt plaats in het grijze gebied waar 
biotechnologisch onderzoek en klinische zorg elkaar raken. Dit zorgt ervoor dat de klassieke 
scheiding tussen deze twee domeinen vervaagt met alle ethische en praktische implicaties 
van dien, omdat binnen deze afzonderlijke domeinen verschillende professionele en ethische 
normen en richtlijnen gelden. Zeldzame ziekten als CF zijn bijvoorbeeld gekenmerkt 
door een kleine groep patiënten met unieke genetische eigenschappen, wat uitdagingen 
veroorzaakt voor de bescherming van privacy. Tegelijkertijd is privacybescherming misschien 
niet het belangrijkst voor mensen met CF, maar juist het doen van onderzoek om betere 
behandelingen te ontwikkelen. Sterker nog, met het volledig niet-identificeerbaar maken van 
de weefsels gaat ook de mogelijkheid tot terugkoppelen van klinisch relevante data verloren. 
Bovendien is er dan voor weefselverstrekkers ook geen manier meer om inzicht te krijgen in 
hoe hun lichaamsmateriaal wordt gebruikt. Kortom, organoïde-geneeskunde daagt bestaande 
wetgeving, regulering, en ethisch toezicht uit. 

Samenvattend heeft organoïde-technologie dus grote potentie voor gezondheidszorg 
en onderzoek, maar roepen de specifieke implicaties en eigenschappen van organoïde-
geneeskunde tegelijkertijd ethische en praktische vragen op omtrent goed gebruik en beheer, 
en vormt het een uitdaging voor bestaande structuren in wet- en regelgeving en toezicht. 
Gezien de snelheid waarmee de technologie zich ontwikkelt en verder nestelt in de zorg is het 
daarom essentieel om te onderzoeken welke randvoorwaarden nodig zijn om te zorgen dat 
organoïde-geneeskunde op de meest verantwoorde manier wordt toegepast en verder wordt 
ontwikkeld. 
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DEEL I (PART I) – Het leggen van de fundering: 
verkenning van de perspectieven van 
stakeholders 
Het eerste deel van dit proefschrift behelst het leggen van het empirische grondwerk, gericht op 
het identificeren van de ethische thema’s en praktische implicaties rond organoïde-geneeskunde 
volgens de partijen die er het dichtst bij betrokken zijn. De resultaten van deze kwalitatieve 
studie op basis van interviews naar de perspectieven van stakeholders worden gepresenteerd 
en bediscussieerd in twee aparte hoofdstukken. Hoofdstuk 2 beschrijft de resultaten van de 
analyse van de perspectieven van professionals in zowel de private als publieke sector, zoals 
onderzoekers, artsen, managers en beleidsmakers. Uit de studie volgden drie cruciale thema’s, 
elk gestructureerd als een beschrijving van de uitdagingen rond dat thema en suggesties van 
professionals om deze uitdagingen te adresseren: 1) betrokkenheid van commerciële partijen, 
vertrouwen, en eigenaarschap, 2) het navigeren van de vervagende grens tussen onderzoek 
en klinische zorg, en 3) het vormgeven van de toestemmingsprocedure. Deze thema’s hebben 
geleid tot een aantal aandachtspunten voor de governance rond organoïde-geneeskunde. Ten 
eerste is het cruciaal om een balans te vinden tussen de stem van betrokken commerciële 
partijen en de belangen van andere betrokken partijen. Ten tweede is helderheid nodig 
over wat de plichten en verantwoordelijkheden zijn van professionals die met organoïden 
werken in de context van patiëntenzorg. En als laatste is het van belang om minder nadruk te 
leggen op de initiële toestemming van weefselverstrekkers als ethische voorwaarde, en juist 
meer te focussen op continue communicatie met en betrokkenheid van weefselverstrekkers. 
Verantwoorde governance betekent als uitgangspunt nemen dat stakeholders niet tot 
gescheiden domeinen behoren. Dat houdt in dat zij een context-gevoelige balans tussen de 
verschillende belangen moet faciliteren die uitgaat van co-operatie en wederzijds respect, 
waarbij ook een financieel haalbaar onderzoeksklimaat wordt gewaarborgd.    

Hoofdstuk 3 beschrijft een vergelijkbare studie naar de belangen en behoeften van 
(ouders van) mensen met CF die als deelnemers mee (kunnen) doen met het organoïde-
onderzoek door weefsel aan de biobank te verstrekken. Dit onderzoek heeft geleid tot 
een aantal waardevolle inzichten voor de kwestie wat verantwoorde governance van 
organoïde-geneeskunde betekent in de specifieke context van CF, maar ok breder. Ten 
eerste, hoewel mensen met CF over het algemeen veel vertrouwen hebben in onderzoekers 
en de (farmaceutische) industrie en sterk gemotiveerd zijn om weefsel hiervoor af te staan, 
dit betekent niet dat zij hier niets voor terug verwachten. Ten tweede, deze verwachtingen 
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lijken vooral neer te komen op de behoefte om meer structureel geïnformeerd te worden 
over wat er precies met hun weefsels wordt gedaan. Gehoor geven aan deze behoefte zou 
twijfel bij weefselverstrekkers kunnen wegnemen over of hun organoïden daadwerkelijk 
wetenschappelijk zinvol worden ingezet. Ten derde, ondanks dat mensen met CF niet per 
se direct bij het besturen van de biobank betrokken lijken te willen worden, er is een sterke 
wens voor meer controle en betrokkenheid in de vorm van continue communicatie en de 
mogelijkheid om keuzes te kunnen maken (zoals terugtrekken). 

DEEL II (PART II) – De ethische implicaties en 
uitdagingen van organoïde-geneeskunde 
In het tweede deel van dit proefschrift worden de empirische bevindingen van deel I 
gecombineerd en geïntegreerd met ethische en filosofische reflectie, om dieper begrip te 
krijgen van de ethische implicaties en (praktische) uitdagingen van organoïde-geneeskunde. 
De twee hoofdstukken die dit deel behelst richten zich op hoe de relatie tussen de verstrekkers 
van weefsel voor het kweken van organoïden (biobank-deelnemers) en de gebruikers van die 
organoïden vormgegeven zou moeten worden. 

In Hoofdstuk 4 wordt beargumenteerd dat, in het licht van de ethische uitdagingen 
die organoïde-geneeskunde met zich meebrengt, een verschuiving nodig is binnen de 
governance: in plaats van vertrouwen op een eenmalig geïnformeerde toestemming als 
ethische voorwaarde is het juist nodig om weefselverstrekkers dichter en meer structureel te 
betrekken om hun belangen adequaat te kunnen beschermen. Het standpunt wordt verdedigd 
dat het niet alleen belangrijk is om te zorgen voor een eerlijke maatschappelijke verdeling van 
de baten van organoïde-onderzoek, maar ook dat erkend moet worden dat weefselgebruikers 
plichten en verantwoordelijkheden hebben jegens de personen die dat weefsel beschikbaar 
hebben gesteld. De relatie tussen hen zou juist geconceptualiseerd moeten worden met een 
mate van wederkerigheid.  

In Hoofdstuk 5 wordt dit standpunt verder uitgebouwd en beargumenteerd dat 
het narratief dat momenteel dominant is binnen het veld van weefselonderzoek moreel 
problematisch is. Dit dominante narratief wordt gekenmerkt door een sterke nadruk op de 
toestemmingsprocedure als de belangrijkste ethische voorwaarde, en door de beschrijving 
van weefselverstrekkers als ‘donoren’. Dit ‘toestemming voor donatie’ (‘consent to donate’)-
paradigma is echter ongeschikt om de huidige ethische uitdagingen die onderzoek met 
menselijk lichaamsmateriaal met zich mee brengt te adresseren. Ten eerste is, gezien de 
aard van deze uitdagingen, de toestemmingsprocedure niet passend als hulpmiddel om het 
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morele werk op te vangen dat nodig is om verantwoord weefselonderzoek te faciliteren. Ten 
tweede is er een discrepantie tussen het ‘donatie-narratief ’ en de daadwerkelijke belangen 
van weefselverstrekkers, omdat deze impliciet veronderstelt dat zij geen aanspraak hebben op 
een tegenprestatie of wederkerigheid. Ten derde versterken deze twee componenten elkaar 
bij het in stand houden van dit paradigma, wat de ontwikkeling van meer participatieve 
vormen van governance belemmert. Een ethische verschuiving is nodig richting een nieuwe 
standaard waarin wordt erkend dat mensen een bepaalde mate van reciprociteit verdienen 
voor het verstrekken van hun lichaamsmateriaal aan onderzoek, en waarin zij meer als actieve 
deelnemers dan als passieve donoren worden gepositioneerd. Het feit dat taal performatief is 
en beïnvloedt welke professionele en ethische normen en waarden binnen een veld gelden 
creëert de noodzaak van verandering in het narratief dat gebruikt wordt, zodat wederkerigheid 
en participatie worden gestimuleerd.   

DEEL III (PART III) – Randvoorwaarden voor 
ethisch verantwoorde governance binnen 
organoïde-geneeskunde 
In dit deel worden op basis van de inzichten uit de eerdere delen twee concrete suggesties gedaan 
voor randvoorwaarden die bijdragen aan ethisch verantwoorde organoïde-geneeskunde, en 
een betere praktijk in de toekomst stimuleren. In Hoofdstuk 6 worden de beperkingen van 
een eenmalige toestemmingsprocedure als ethisch hulpmiddel verder aan de kaak gesteld. 
Gezien de over het algemeen zorgwekkend lage mate van begrip en herinnering die mensen 
hebben van de informatie die hen tijdens de procedure wordt aangereikt is het van belang om 
een andere aanvliegroute te kiezen. Het ‘consent for governance’-model focust zich niet op het 
verstrekken van gedetailleerde informatie over de specifieke onderzoeken waar weefsels voor 
(kunnen) worden gebruikt, maar is juist gericht op het informeren over de bredere context 
van governance, ethisch toezicht en regelgeving waarbinnen weefsels worden gebruikt. Dit 
sluit niet alleen beter aan bij wat weefselverstrekkers zelf belangrijke informatie vinden voor 
het kunnen maken van een weloverwogen keuze, maar het soort informatie dat aan hen 
wordt verstrekt tijdens de toestemmingsprocedure is minder complex en dus makkelijker te 
begrijpen dan technische details over specifieke onderzoekstoepassingen. Op deze manier is 
de toestemmingsprocedure beter in staat om ethische doelstellingen te vervullen. 

In Hoofdstuk 7 wordt de standaard aanpak om de belangen van weefselverstrekkers 
te beschermen bekritiseerd. Deze aanpak is gericht op brede toestemming (‘broad consent’), 
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in combinatie met maatregelen om privacy te beschermen, en ethisch toezicht vooraf. In 
dit heersende paradigma worden deelnemers aan biobanken doorgaans gepositioneerd  als 
passieve donoren. Maar de uitdagingen die organoïde-geneeskunde met zich mee brengt 
kunnen niet voldoende worden geadresseerd zonder meer structurele betrokkenheid van 
weefselverstrekkers. Ten eerste zijn de specifieke details van toekomstig onderzoek nog 
onbekend ten tijde van de toestemmingsprocedure en ontwikkelen de technologische 
mogelijkheden zich in hoog tempo tot soms controversiële toepassingen. Weefselverstrekkers 
hebben daarom legitieme redenen om meer betrokken te worden bij en op de hoogte te zijn 
van hoe hun lichaamsmateriaal wordt gebruikt. Bovendien blijkt uit empirisch onderzoek 
dat zij hier zelf ook behoefte aan hebben. Ten tweede hebben organoïden grote commerciële 
waarde, wat betekent dat er sterke economische belangen spelen en wat betekent dat 
organoïde-geneeskunde plaatsvindt in een veld waarin verschillende stakeholders met soms 
uiteenlopende belangen samen komen die niet altijd even sterk vertegenwoordigd worden. 
Om een goede balans te vinden tussen deze belangen is betrokkenheid van weefselverstrekkers 
nodig zodat hun perspectieven op goed beheer en gebruik voldoende onderzocht en 
vertegenwoordigd kunnen worden. Ten derde, door de toepassing van organoïde-onderzoek 
voor precisiegeneeskunde vervaagt de grens tussen de domeinen van strikt onderzoek en 
klinische zorg waar verschillende normen en regels gelden. Organoïde-geneeskunde roept 
daarom de noodzaak op om de plichten en verantwoordelijkheden van onderzoekers en 
artsen richting weefselverstrekkers te hercalibreren, en dit vereist meer betrokkenheid van 
weefselverstrekkers. Om deze redenen is een verschuiving in governance van passieve donatie 
naar meer actieve betrokkenheid cruciaal om te zorgen voor een ethisch verantwoorde 
praktijk rond organoïde-geneeskunde. 

DEEL IV (PART IV) – Discussie 
In Hoofdstuk 8 worden de belangrijkste bevindingen uit dit proefschrift in een bredere 
bediscussieerd.  Het eerste deel bestaat uit een samenvatting van deze resultaten in drie centrale 
overwegingen die essentieel zijn voor het opzetten van ethisch verantwoorde governance van 
organoïde-geneeskunde. Ten eerste is het van belang dat weefselverstrekkers met name de 
behoefte hebben om te weten onder welke voorwaarden en afspraken hun organoïden worden 
beheerd en gebruikt, en om hier structureel dichter bij betrokken te worden. Ten tweede is de 
aanname dat het verstrekken van complex lichaamsmateriaal aan een biobank voor onderzoek 
gezien mag worden als een donatie of gift vrij van tegenprestaties ethisch ongepast, in het 
bijzonder wanneer dit plaatsvindt in de context van patiënten die afhankelijk zijn van zorg. In 
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plaats daarvan zou een benadering die meer lijkt op een lening beter passen, in de zin 
dat de gebruikers van organoïden vanuit moreel oogpunt bepaalde continue plichten 
en verantwoordelijkheden hebben jegens weefselverstrekkers die uitgaan van het idee 
van een respectvolle bewaarnemer. Ten derde, de bestaande wettelijke en regulatoire 
systemen zijn niet volledig geschikt om de uitdagingen te adresseren die de snelle 
opkomst van steeds complexere weefsels en de manieren waarop zij worden toegepast 
brengen, met name waar dit gebeurt op het snijvlak van onderzoek en klinische zorg. 

In het tweede deel van dit hoofdstuk bestaat uit een evaluatie van de bredere 
ethische implicaties van de opkomst van complexe weefselstructuren afgeleid van 
menselijk lichaamsmateriaal. Hierbij wordt vooral aandacht besteed aan de spanning 
tussen de opslag en gebruik voor de lange termijn in het belang van onderzoek en 
de snelheid waarmee biotechnologische ontwikkelingen morele grenzen uitdagen. 
Meer specifiek betoog ik dat mogelijkheid om steeds complexere levende entiteiten 
te kunnen kweken uit menselijke cellen onze ideeën over ‘zelf ’ en ‘lichaam’ uitdaagt. 
Deze noties vormen de basis voor fundamentele maatschappelijke en staatsrechtelijke 
elementen zoals het recht op zelfbeschikking en de integriteit of onaantastbaarheid van 
het lichaam. Discussie of onzekerheid over de grenzen van het ‘zelf ’ en het ‘lichaam’ 
heeft implicaties voor de constitutionele verhouding in de samenleving, omdat de 
reikwijdte van rechten en plichten tussen burger en staat mede is gefundeerd op deze 
ideeën. Gezien de snelle technologische vooruitgang zou organoïde-technologie  
daarom gezien moeten worden als een voorbode, die de noodzaak onderstreept van 
reflectie op hoe in het licht hiervan constitutionele rechten en plichten vorm zouden 
moeten krijgen. De ethische implicaties van complex weefsel onderzoek onderstrepen 
hoe belangrijk het is om te onderzoeken hoe en waar discussie over governance 
plaatsvindt en wie die discussie voert, en of de normatieve aannames in dit proces 
zelf voldoende inclusief en kritisch zijn. Met andere woorden, naast dat het dus van 
belang is om weefselverstrekkers meer te betrekken bij hoe hun lichaamsmateriaal 
wordt gebruikt, is het ook essentieel om een meer inclusieve en empirisch gegronde 
benadering te hanteren bij het opzetten van governance. 

Organoïde-geneeskunde behelst een ecosysteem van verschillende stakeholders 
met verschillende belangen, die allen doorlopend respect en bescherming verdienen. 
Ethisch verantwoorde governance betekent dus ook dat zij bijdraagt aan een 
eerlijke en haalbare balans tussen de behoeften van alle betrokken partijen. Anders 
gezegd: ethisch verantwoorde governance houdt dus in dat gestreefd wordt naar 
een maximalisatie van waarde, en dat die waarde bepaald wordt aan de hand van 
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de perspectieven van alle belanghebbenden. De aanname dat een bepaalde groep  
geen recht zou hebben op een bepaalde mate van wederkerigheid of tegenprestatie is 
moreel problematisch, gezien de ethische implicaties en uitdagingen van organoïde-
technologie, met name wanneer zij wordt toegepast in een zorgcontext, en gezien de 
daadwerkelijke zorgen en behoeften van weefselverstrekkers. De conclusie van dit 
proefschrift bestaat uit een aantal concrete aanbevelingen voor governance op basis 
van deze overwegingen, die als doel hebben om wederzijds respect, gebalanceerde 
plichten en verantwoordelijkheden, en langdurige relaties met zinvolle betrokkenheid 
tussen weefselverstrekkers en –gebruikers te stimuleren. Deze aanbevelingen kunnen 
onderzoekers, clinici, beleidsmakers en andere professionals ondersteunen in het 
proces om organoïde-geneeskunde zo waardevol en maatschappelijk verantwoord 
mogelijk vorm te geven.
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Michael felt a strong urge to dedicate his time 
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Over the years, he has volunteered as a member of multiple working groups in the Dutch 
political landscape. It was through this work that Michael eventually made the acquaintance 
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technology to ensure more accurate personalized targeting of treatment for people suffering 
from Cystic Fibrosis throughout Europe. In the spirit of the EU’s Responsible Innovation-
approach, Michael also co-operated with project partners on the development of ethical 
oversight, biobanking protocols and governance models. During the final phase of his 
research, he also served as ethical advisor to a workgroup of the Dutch Ministry of Health 
tasked with developing a tool supporting the development of responsible AI applications in 
healthcare (‘Hulpmiddel Handelingsruimte Waardevolle AI voor gezondheid en zorg’). Aside 
from enjoying this combination of academic research with more hands-on advisory tasks, 
Michael also has a passion for teaching and public speaking, which he has done extensively 
over the past years both in academic as well as public or commercial settings and hopes to 
continue doing.
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Dankwoord

Toen ik in de lente van 2018 begon aan het PhD-traject leek tijd een ding waar andere werkende 
mensen mee te maken hadden, maar niet op mij van toepassing was. Het voelde alsof het 
onvermijdelijke einde van de termijn van drie jaar een abstract concept was, een vage stip op 
de verre horizon. Dat gevoel van ruimte en vrijheid was soms uitzichtloos, soms rustgevend, 
soms benauwend, maar gelukkig het grootste deel van de tijd gewoon heerlijk. Soms voelde 
ik me als promovendus de solo- opererende kapitein van mijn kleine onderzoeksschip, 
dobberend over deze golven in een schijnbaar eindeloze zee van tijd. En dan begint het in 
het laatste jaar van de reis fl ink te stormen, en moeten alle zeilen worden bijgezet om de 
bestemming nog binnen de termijn te halen. Maar na lang zwoegen breekt uiteindelijk de zon 
door, en is er land in zicht: dan heb je geheel tegen je eigen verwachtingen in toch opeens een 
gewoon je proefschrift  in handen. Een heel boek. Dan blijkt dat er al die toch een richting en 
een doel was, en ontstaat er voorzichtig aan ruimte voor trots en blijdschap. 

Ook al kon het door de aard van het werk soms voelen alsof het bootje maar één 
bemanningslid had, dat gevoel doet totaal geen recht aan alle hoop, lol, steun, inspiratie, moed 
en hulp die ik over de jaren heen heb mogen ontvangen, in allerlei vormen. Zonder dat alles 
was de boot stuurloos geweest. Mijn eeuwige dankbaarheid daarom aan jullie. Allereerst en 
in het bijzonder aan mijn drie voorbeelden, de drie dames waarbij ik het privilege had ze mijn 
(co-)promotoren te mogen noemen. Lieve Annelien, Karin, en Sarah, jullie hebben allemaal 
op jullie eigen manier maar toch samen ervoor gezorgd dat er binnen de tijd een mooi boek 
lag, en dat die tijd ook nog eens fi jn en gezellig was. 

Annelien, veel dank voor het delen van al je wetenschappelijke en diplomatieke kunde, en de 
fi jne sfeer die je creëert overal waar je gaat; ik heb ontzettend veel lessen en inspiratie gehaald 
uit de manier waarop je werkt en leiding geeft . Je hebt me een waardevolle set gereedschap 
gegeven waar ik de rest van mijn carrière nog profi jt van ga hebben. 

Karin, door je opmerkzaamheid en empathie stond ik er nooit alleen voor. Dank voor al je 
check-ins, je feilloze gevoel voor rechtvaardigheid, en je lef en kunde om uit te spreken wat 
nodig is. Je was altijd in de buurt, voor mijn gevoel. Dank ook voor de grondigheid waarmee 
je altijd naar onze stukken keek, waaruit blijkt dat je naast een geweldig mens ook dijk van 
een wetenschapper bent. Zonder jou was de gemiddelde zinslengte in dit boek waarschijnlijk 
richting de halve pagina gegaan. Ik vrees dat ik zelfs onze discussies over correct Engels ga 
missen. 
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En Sarah, ik ben heel dankbaar dat ik me een beetje heb kunnen cultiveren door 
af te kijken bij jouw academische maar ook sociale welbespraaktheid. En wat een 
weelde was het om daarnaast jouw inhoudelijke kennis over het onderwerp van mijn 
onderzoek zo dichtbij te hebben. 

Aan alle leden van de beoordelingscommissie: dank voor jullie tijd en moeite en het 
gevoel dat mijn werk er inderdaad ook een beetje toe doet. 

Daarnaast ben ik veel verschuldigd aan mijn fijne collega’s van de afdeling Medical 
Humanities. Het was heerlijk om deel te zijn van een groter geheel van inspirerende 
mensen. In het bijzonder Nienke, die in het begin mijn collega, mentor en kamergenoot 
was, maar uiteindelijk mijn steun en toeverlaat, sparringpartner, grote voorbeeld, 
goede vriend en zelfs paranimf zou worden. Nienke, ik kijk ontzettend op naar jou, 
als persoon en als wetenschapper, en ik hoop dat ik dat nog vele jaren van dichtbij 
mag doen. Maar ook alle andere promovendi van MH, veel dank voor jullie openheid, 
eerlijkheid, en gezelligheid. Megan, Roland, en Ghislaine, dank dat jullie voor mij op 
werk vaak de zon lieten schijnen. Hans, dank voor je leiderschap aan de afdeling, onze 
fijne samenwerking, en het zelfvertrouwen dat je mij persoonlijk gaf. 

Mijn waardering gaat uit ook naar het HIT-CF project en de vele fantastische mensen 
die deel van dat netwerk waren voor het mogelijk maken van dit proefschrift. Allereerst 
aan alle mensen die mee hebben gedaan aan de interviewstudie, in het bijzonder aan 
diegenen die dat deden als eerstehands ervaringsdeskundigen om de wereld van CF 
een stukje beter te maken. Vincent, Jacquelien, Sabine en Kors, dank voor de fijne 
samenwerking. Jeff, Annelotte en Peter, dank daarnaast ook voor de vele glimlachen 
op mijn gezicht.  

En tenslotte had ik nooit of te nimmer de eindstreep gehaald zonder de warme deken 
van vrienden en familie die ik af en toe tot mijn oren over me heen trok. 

Opa Joop en oma Siny, ik durf met zekerheid te zeggen dat een groot deel van wie ik 
ben en waar ik ben in het leven jullie verdienste is; de veilige haven, de aandacht en de 
wijze lessen (van oma dan) die ik van jullie van kinds af aan kreeg is essentieel geweest 
en jullie zullen me altijd dierbaar blijven.  

Mam, je tomeloze blinde vertrouwen in mijn succes – ook als ik er soms gewoon een 
potje van maakte – was geweldig.



Appendices

176

Niek, het is een privilege je als vriend en scheerlijn te hebben. Is het al donderdag? 
Andrea, dank voor het whiteboard en de spiegel – Bernhard staat dankzij jou nog 
met twee benen stevig op de grond. Timmy, als de zon er ooit mee stopt hebben 
we gelukkig jou nog. Florijn, zullen we tot we bejaard zijn en daar voorbij het hele 
universum blijven analyseren? Jules, door jou weet ik altijd precies waar ik vandaan 
kom. Charles, laten we snel weer een berg op (en dan jij er weer rollend af). Paco, dank 
voor de lessen genieten van het leven. Aan de leden van team-Delft, team-Breda, team-
Amsterdam en team-Amazing House (waarvan sommigen inmiddels tot meerdere 
teams behoren), jullie weten wie jullie zijn: wat een belachelijk(e) heerlijke avonturen 
waren het. En Merri, ik kan je hier niet niet noemen – je bent tot nog toe een klein en 
tegelijkertijd gigantisch deel van m’n verhaal. 
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