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a b s t r a c t
Background: 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. By conducting this study parallel to the process of innovation and development of
organoid biobanking, its ﬁndings 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 ﬁeld of organoid technology, biobanking, or CF research and care.
Results: We identiﬁed three key challenges, as well as the suggestions of professionals on how to address
them: (1) The 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 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.
© 2020 European Cystic Fibrosis Society. Published by Elsevier B.V. All rights reserved.

1. Background
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 ther∗
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apies 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 Europe1 .
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
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Box 1
KEY Points.

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 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 ‘endof-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 (Box 1).

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

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

• Responsible governance in precision medicine organoid biobanking
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 via tiered consent

Box 2
List of interview topics.
Ownership
Ethical use of organoids
Beneﬁt-sharing
Privacy
Commercial involvement
Consent
Findings
Patient participation
Governance

Box 3
(1) Commercial partnerships; fairness, trust, and ownership
(2) Blurring boundary between research and clinical care
(3) Informed consent

2. 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].

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.

2.1. 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 1 ,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 min, were conducted either face-to-face or
via phone and, according to respondent preference, in either Dutch
or English.

2.3. 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
[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

2.2. Sample
In order to be eligible to participate in this study, professional
experience with organoid technology or biobanking was required.
2
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Table 1
Respondent demographics.
Total number of respondents (n=21)
Male (n = 11)
Female (n = 10)
Commercial aﬃliation (n = 7)
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)

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

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

7
7
5

4
3
2

6
1
1
1
2
2

3

1
1
2
1

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.

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 this would be disproportionate to the minimal risks and
burdens of organoid biobanking (quotation 9 in Table 2).

3. Results

3.2. Suggestions for governing commercial access, trust, and
ownership

We identiﬁed three key themes in the perspectives of professionals on the ethics and governance challenges of organoid
biobanking for precision medicine purposes (Box 3). Below we
elaborate on respondents’ accounts of these challenges and their
suggested solutions.

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.

3.1. Theme 1: commercial partnerships: fairness, trust, and ownership
Organoid biobanking for precision medicine involves close cooperation 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

3.3. 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
3
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Table 2
List of supporting quotations.
Theme
Commercial access, trust, and
ownership

Quotations
1. “[…] 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.”
2. “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..”
3. “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.”
4. “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.”
5. “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.”
6. “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.”
7. “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..”
8. “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?”
9. “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

10. “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.”
11. “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?”
12. “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.”
13. “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.”
14. “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.”

Blurring boundary between
research and clinical care

15. “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?”
16. “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.”
17. “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.”
18. “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.”
19. “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

20. “…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

21. “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.”
22. “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

23. “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.”

4
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(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).
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 patientparticipants about the results of drug screens, especially since reimbursement policies differ between countries involved in the HITCF 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.

ture, 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.

3.4. Suggestions for addressing challenges raised by the blurring
distinction between research and care

4. Discussion
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.

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 subtitle 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).2 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.

3.5. 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 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.
3.6. Professionals’ suggestions for governing the consent procedure

2
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.

Many professionals supported the idea of more continuous approaches to the consent procedure rather than a one-off signa5
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4.1. Close commercial involvement, trust and balancing interests

patible 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
[76–81]. Since drug developing and biobanking are expensive enterprises, especially for rare diseases like CF and cutting-edge technologies such as organoid biobanking [82], concerns sustainability
and feasibility should be given due consideration [48,83].

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 [27,60–65]. Our results
suggest that professionals are to some extent supportive of these
considerations. 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 [26,66]. 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 [62,67], 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 [68].
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 [69], 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 [70]. 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 [71]. 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 [26,31,40]. 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 [72–75]. This may be especially effective in the ﬁeld of CF, where the community is 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 com-

4.2. 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
[53]. 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 [54]. 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 [37,38,55–58]. In addition to the challenges taken from the 2019 EU evaluation described above, the BBMRI European biobanking research infrastructure has stated already in 2012 that patient-driven biobanks ‘must
develop clear policies’ to this end.3 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 patientderived 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 [59]. 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 [54]. 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.

3
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/wpcontent/uploads/BBMRI-Biobanks-and-the-Public.pdf
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4.3. Consent: more than an administrative tool

such a shift, such as ‘dynamic’ consent or ‘consent for governance’
[15,47–50]. 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 [48,49]. Moreover, it may also address another challenge raised by both professionals in our study and wellknown in biobanking literature, namely of ensuring that information is suﬃciently understood by consenters [51]. 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 [52]. Information about the ongoing governance obligations that are in
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].

Similar to other empirical studies on biobanking, we observed a
strong ﬁxation among professionals on the topic of consent [26,40].
Within the context of precision medicine biobanking with patientderived 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 [41,42].
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 [43]. 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 [16,44].
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’ [45,46].
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

4.4. 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 CForiented 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.
5. 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 multidomain 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
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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.

[20] Steinsbekk KS, Ursin LO, Skolbekken J-A, Solberg B. We’re not in it for the
money-lay people’s moral intuitions on commercial use of ‘their’ biobank.
Med Health Care Philos May 2013;16(2):151–62. doi:10.1007/s11019-0119353-9.
[21] Caulﬁeld T, et al. A review of the key issues associated with the commercialization of biobanks. J Law Biosci 2014;1(3):94–110. doi:10.1093/jlb/lst004.
[22] Giesbertz NA, Bredenoord AL, van Delden JJ. Consent procedures in pediatric
biobanks. Eur J Hum Genet Sep. 2015;23(9):1129–34. doi:10.1038/ejhg.2014.
267.
[23] Gottweis H, Lauss G. Biobank governance in the post-genomic age. Per Med
Mar. 2010;7(2):187–95. doi:10.2217/pme.10.4.
[24] Lensink MA, Boers SN, Jongsma KR, Bredenoord AL. Understanding (in) consent for governance. Am J Bioethics 2019;19(5):43–5. doi:10.1080/15265161.
2019.1587033.
[25] Lensink MA, Jongsma KR, Boers SN, Noordhoek JJ, Beekman JM, Bredenoord AL.
Responsible use of organoids in precision medicine: the need for active participant involvement. Development 2020;147(7):1–5. doi:10.1242/DEV.177972.
[26] Lipworth W, Forsyth R, Kerridge I. Tissue donation to biobanks: a review of
sociological studies. Sociol Health Illness Jul. 2011;33(5):792–811. doi:10.1111/
j.1467-9566.2011.01342.x.
[27] Murphy M, Garrett SB, Boyd E, Dry S, Dohan D. Engaging diverse stakeholders
to inform biobank governance. Biopreserv Biobank 2017;15(4):393–5. doi:10.
1089/bio.2016.0061.
[28] Gottweis H, Lauss G. Biobank governance: heterogeneous modes of ordering and democratization. J Community Genet 2012;3(2):61–72. doi:10.1007/
s12687- 011- 0070- 0.
[29] Kon AA. The role of empirical research in bioethics. Am J Bioeth 2009;9(6–
7):59–65. doi:10.1080/15265160902874320.
[30] Habets MGJL, van Delden JJM, Bredenoord AL. Studying the lay of the land:
views and experiences of professionals in the translational pluripotent stem
cell ﬁeld. Regen Med Jan. 2016;11(1):63–71. doi:10.2217/rme.15.78.
[31] Boers SN, et al. Mini-guts in a dish: perspectives of adult Cystic Fibrosis (CF)
patients and parents of young CF patients on organoid technology. J Cyst Fibros
2018. doi:10.1016/j.jcf.2018.02.004.
[32] Tong A, Sainsbury P, Craig J. Consolidated criterio for reporting qualitative research (COREQ): a 32- item checklist for interviews and focus group. Int J Qual
Heal Care 2007;19(6):349–57. doi:10.1093/intqhc/mzm042.
[33] Vaismoradi M, Turunen H, Bondas T. Content analysis and thematic analysis: Implications for conducting a qualitative descriptive study. Nurs Health Sci
Sep. 2013;15(3):398–405. doi:10.1111/nhs.12048.
[34] Boeije H. A purposeful approach to the constant comparative method in the
analysis of qualitative interviews. Qual Quant 2002;36(4):391–409. doi:10.
1023/A1020909529486.
[35] Paranjape SM, Mogayzel PJ. Cystic ﬁbrosis in the era of precision medicine.
Paediatr Respir Rev Jan. 2018;25:64–72. doi:10.1016/j.prrv.2017.03.001.
[36] Martiniano SL, Sagel SD, Zemanick ET. Cystic ﬁbrosis: a model system for precision medicine. Curr Opin Pediatr Jun. 2016;28(3):312–17. doi:10.1097/MOP.
0 0 0 0 0 0 0 0 0 0 0 0 0351.
[37] J. Kaye, “Do we need a uniform regulatory system for biobanks across Europe ?,” pp. 245–248, 2006, doi: 10.1038/sj.ejhg.5201530.
[38] Nicol D, et al. Precision medicine: drowning in a regulatory soup? J Law Biosci
2016;3(2):281–303. doi:10.1093/jlb/lsw018.
[39] Chalmers D, et al. Has the biobank bubble burst? Withstanding the challenges
for sustainable biobanking in the digital era Donna Dickenson, Sandra SooJin Lee, and Michael Morrison. BMC Med Ethics 2016;17(1):1–14. doi:10.1186/
s12910- 016- 0124- 2.
[40] Locock L, Boylan AMR. Biosamples as gifts? How participants in biobanking
projects talk about donation. Heal Expect Aug. 2016;19(4):805–16. doi:10.1111/
hex.12376.
[41] D’Abramo F, Schildmann J, Vollmann J. Research participants’ perceptions and
views on consent for biobank research: a review of empirical data and ethical
analysis. BMC Med Ethics Dec. 2015;16(1):60. doi:10.1186/s12910- 015- 0053- 5.
[42] Garrison NA, et al. A systematic literature review of individuals’ perspectives on broad consent and data sharing in the United States. Genet Med
2016;18(7):663–71. doi:10.1038/gim.2015.138.
[43] Hoeyer K. The ethics of research biobanking: a critical review of the literature.
Biotechnol Genet Eng Rev Jan. 2008;25(1):429–52. doi:10.5661/bger- 25- 429.
[44] Waldby C, Mitchell R. Tissue economies: blood, organs, and cell lines in late
capitalism. Duke University Press; 2006.
[45] Lavazza A, Massimini M. Cerebral organoids: ethical issues and consciousness assessment. J Med Ethics 2018;44(9):606–10. doi:10.1136/
medethics- 2017- 104555.
[46] Rowe RG, Daley GQ. Induced pluripotent stem cells in disease modelling and drug discovery. Nat Rev Genet 2019;20(7):377–88. doi:10.1038/
s41576- 019- 0100- z.
[47] Boers SN, van Delden JJM, Bredenoord AL. Broad consent is consent for governance. Am J Bioeth 2015;15(9):53–5. doi:10.1080/15265161.2015.1062165.
[48] Williams H, et al. Dynamic consent: a possible solution to improve patient
conﬁdence and trust in how electronic patient records are used in medical
research. JMIR Med Informatics 2015;3(1):e3. doi:10.2196/medinform.3525.
[49] Kaye J, Whitley EA, Lund D, Morrison M, Teare H, Melham K. Dynamic consent: a patient interface for twenty-ﬁrst century research networks. Eur J Hum
Genet Feb. 2015;23(2):141–6. doi:10.1038/ejhg.2014.71.
[50] Budin-Ljøsne I, et al. Dynamic consent: a potential solution to some of the
challenges of modern biomedical research. BMC Med Ethics 2017;18(1):1–10.
doi:10.1186/s12910- 016- 0162- 9.

Funding
This study has received funding from the European Union’s
Horizon 2020 research and innovation programme under grant
agreement no. 755021.
Declaration of Competing Interest
The authors declare no conﬂict of interests.
CRediT authorship contribution statement
Michael A. Lensink: Conceptualization, Methodology, Investigation, Data curation, Formal analysis, Project administration, Software, Writing - original draft, Writing - review & editing. Sarah N.
Boers: Methodology, Formal analysis, Supervision, Writing - review
& editing. Karin R. Jongsma: Methodology, Formal analysis, Supervision, Writing - review & editing. Sarah E. Carter: Formal analysis, Writing - review & editing. Cornelis K. van der Ent: Validation,
Writing - review & editing. Annelien L. Bredenoord: Methodology,
Supervision, Formal analysis, Writing - review & editing.
References
[1] Bartfeld S, Clevers H. Stem cell-derived organoids and their application for
medical research and patient treatment. J Mol Med 2017;95(7):729–38. doi:10.
10 07/s0 0109-017-1531-7.
[2] Huch M, Knoblich JA, Lutolf MP, Martinez-Arias A. The hope and the hype of
organoid research. Development 2017;144(6):938–41. doi:10.1242/dev.150201.
[3] Lancaster MA, Knoblich JA. Organogenesisin a dish: Modeling development and
disease using organoid technologies. Science (80-.). 2014;345(6194). doi:10.
1126/science.1247125.
[4] Bredenoord FS, Schneemann SA, Boers SN, van Delden JJM, Nieuwenhuis EES.
Ethics of organoid transplantation: ﬁrst in children? Science Translational
Medicine. Sci Transl Med 2020 In press.
[5] Kinkorová J. Biobanks in the era of personalized medicine: objectives, challenges, and innovation. EPMA J Feb. 2016;7(1). doi:10.1186/s13167-016-0053-7.
[6] Hewitt RE. Biobanking: the foundation of personalized medicine. Curr Opin
Oncol Jan. 2011;23(1):112–19. doi:10.1097/CCO.0b013e32834161b8.
[7] Chakradhar S. New company aims to broaden researchers’ access to organoids.
Nat Med Apr. 2016;22(4) 338–338. doi:10.1038/nm0416-338.
[8] Chakradhar S. Put to the test: organoid-based testing becomes a clinical tool.
Nat Med Jul. 2017;23(7):796–9. doi:10.1038/nm0717-796.
[9] Saini A. Cystic ﬁbrosis patients beneﬁt from mini guts. Cell Stem Cell Oct.
2016;19(4):425–7. doi:10.1016/j.stem.2016.09.001.
[10] Hamazaki T, El Rouby N, Fredette NC, Santostefano KE, Terada N. Concise review: induced pluripotent stem cell research in the era of precision medicine.
Stem Cells Mar. 2017;35(3):545–50. doi:10.1002/stem.2570.
[11] Aboulkheyr Es H, Montazeri L, Aref AR, Vosough M, Baharvand H. Personalized cancer medicine: an organoid approach. Trends Biotechnol Apr.
2018;36(4):358–71. doi:10.1016/j.tibtech.2017.12.005.
[12] Xu H, Jiao Y, Qin S, Zhao W, Chu Q, Wu K. Organoid technology
in disease modelling, drug development, personalized treatment and regeneration medicine. Exp Hematol Oncol Dec. 2018;7(1):30. doi:10.1186/
s40164-018-0122-9.
[13] Boers SN, Delden JJ, Clevers H, Bredenoord AL. Organoid biobanking: identifying the ethics. EMBO Rep Jul. 2016;17(7):938–41. doi:10.15252/embr.
201642613.
[14] Bredenoord AL, Clevers H, Knoblich JA. Human tissues in a dish: the research and ethical implications of organoid technology. Science (80-.). Jan.
2017;355(6322) eaaf9414. doi:10.1126/science.aaf9414.
[15] Boers SN, Bredenoord AL. Consent for governance in the ethical use
of organoids comment. Nat Cell Biol 2018;20(6):642–5. doi:10.1038/
s41556- 018- 0112- 5.
[16] Boers SN, van Delden JJM, Bredenoord AL. Organoids as hybrids: ethical implications for the exchange of human tissues. J Med Ethics 2019;45(2):131–9.
doi:10.1136/medethics- 2018- 104846.
[17] Munsie M, Hyun I, Sugarman J. Ethical issues in human organoid and gastruloid research. Development 2017;144(6):942–5. doi:10.1242/dev.140111.
[18] Appleby JB, Bredenoord AL. Should the 14-day rule for embryo research become the 28-day rule? EMBO Mol Med 2018;10(9):7–10. doi:10.15252/emmm.
201809437.
[19] Steinsbekk K, Solberg B. Biobank consent models: are we moving toward increased participant engagement in biobanking? J Biorepos Sci Appl Med Jul.
2015;3:23–33 July. doi:10.2147/BSAM.S64577.
8

JID: JCF

ARTICLE IN PRESS

M.A. Lensink, S.N. Boers, K.R. Jongsma et al.

[m5G;December 15, 2020;12:1]
Journal of Cystic Fibrosis xxx (xxxx) xxx

[51] Beskow LM, Weinfurt KP. Exploring understanding of ‘understanding’: the
paradigm case of biobank consent comprehension. Am J Bioeth 2019;19(5):6–
18. doi:10.1080/15265161.2019.1587031.
[52] McCaughey T, et al. Participant understanding and recall of informed consent for induced pluripotent stem cell biobanking. Cell Tissue Bank Sep.
2016;17(3):449–56. doi:10.1007/s10561- 016- 9563- 8.
[53] Tupasela AM, Snell K, Cañada JA. Rethinking therapeutic misconception in
biobanking – ambivalence between research and treatment. Sci Technol Stud
Jan. 2017;30(1):25. doi:10.23987/sts.56999.
[54] Berkman BE, Hull SC, Eckstein L. The unintended implications of blurring
the line between research and clinical care in a genomic age. Per Med
2014;11(3):285–95. doi:10.2217/pme.14.3.
[55] Boeckhout M, Douglas CMW. Governing the research-care divide in clinical
biobanking: Dutch perspectives. Life Sci Soc Policy Dec. 2015;11(1):7. doi:10.
1186/s40504- 015- 0025- z.
[56] Minssen T, Schovsbo J. Legal aspects of biobanking as key issues for personalized medicine and translational exploitation. Per Med 2014;11(5):497–508.
doi:10.2217/pme.14.29.
[57] Olson JE, et al. Biobanks and personalized medicine. Clin Genet 2014;86(1):50–
5. doi:10.1111/cge.12370.
[58] Coppola L, et al. Biobanking in health care: evolution and future directions. J
Transl Med Dec. 2019;17(1):172. doi:10.1186/s12967- 019- 1922- 3.
[59] Zika E, et al. Biobanks in Europe: prospects for harmonisation and networking.
Joint Res. Centre 2010. Seville site[Online]. Available https://publications.jrc.ec.
europa.eu/repository/bitstream/JRC57831/jrc57831.pdf .
[60] Hunter KG, Laurie GT. Involving publics in biobank governance: moving beyond existing approaches. Gov Genet Inf Who Decides 2009:151–77. doi:10.
1017/CBO9780511635274.009.
[61] Dove ES, Joly Y, Knoppers BM. Power to the people: a wiki-governance model
for biobanks. Genome Biol 2012;13(5):1–8. doi:10.1186/gb- 2012- 13- 5- 158.
[62] Buyx A, Del Savio L, Prainsack B, Völzke H. Every participant is a PI. Citizen science and participatory governance in population studies. Int J Epidemiol 2017
July, p. dyw204. doi:10.1093/ije/dyw204.
[63] Saha K, Hurlbut JB. Treat donors as partners in biobank research. Nature Oct.
2011;478(7369):312–13. doi:10.1038/478312a.
[64] J. Kaye et al., “Including all voices in international data- sharing governance,”
pp. 18–23, 2018, doi: 10.1186/s40246-018-0143-9.
[65] Mitchell D, et al. Biobanking from the patient perspective. Res Involv Engagem
2015;1(1):4. doi:10.1186/s40900-015-0 0 01-z.
[66] Teare HJ, Morrison M, Whitley EA, Kaye J. Towards ‘Engagement 2.0’: Insights from a study of dynamic consent with biobank participants. Digit Heal
2015;1:205520761560564. doi:10.1177/2055207615605644.
[67] Critchley CR, Bruce G. The impact of commercialisation on public perceptions
of stem cell research : exploring differences across the use of induced pluripotent cells. Hum Anim Embry 2013:541–54. doi:10.1007/s12015- 013- 9445- 4.

[68] Burke W, Beskow LM, Trinidad SB, Fullerton SM, Brelsford K. Informed consent
in translational genomics: insuﬃcient without trustworthy governance. J Law
Med Ethics 2018;46(1):79–86. doi:10.1177/1073110518766023.
[69] Johnsson L, Eriksson S, Helgesson G, Hansson MG. Making researchers moral:
why trustworthiness requires more than ethics guidelines and review. Res
Ethics 2014;10(1):29–46. doi:10.1177/1747016113504778.
[70] Kraft SA, et al. Beyond consent: building trusting relationships with diverse
populations in precision medicine research. Am J Bioeth 2018;18(4):3–20.
doi:10.1080/15265161.2018.1431322.
[71] Hoeyer K. Trading in cold blood?. In: Dabrock P, Taupitz J, Ried J, editors. Trust
in biobanking. Berlin, Heidelberg: Springer Berlin Heidelberg; 2012. p. 21–41.
[72] Mongoven AM, Solomon S. Biobanking: shifting the analogy from consent to
surrogacy. Genetics Med 2012;14(2):183–8 Nature Publishing Group. doi:10.
1038/gim.2011.49.
[73] Winickoff DE, Winickoff RN. The charitable trust as a model for genomic
biobanks. N Engl J Med Sep. 2003;349(12):1180–4. doi:10.1056/NEJMsb030036.
[74] O’Doherty KC, et al. From consent to institutions: designing adaptive governance for genomic biobanks. Soc Sci Med Aug. 2011;73(3):367–74. doi:10.1016/
J.SOCSCIMED.2011.05.046.
[75] Gottweis H, Lauss G. Biobank governance: heterogeneous modes of ordering
and democratization. J Community Genet Apr. 2012;3(2):61–72. doi:10.1007/
s12687- 011- 0070- 0.
[76] Prainsack B, Buyx A. A solidarity-based approach to the governance of research
biobanks. Med Law Rev 2013;21(1):71–91. doi:10.1093/medlaw/fws040.
[77] Manson NC. The ethics of biobanking: assessing the right to control problem
for broad consent. Bioethics 2019;33(5):540–9. doi:10.1111/bioe.12550.
[78] Helgesson G. In defense of broad consent. Cambridge Q Healthc Ethics Jan.
2012;21(1):40–50. doi:10.1017/S09631801110 0 048X.
[79] Strech D. Ethical review of biobank research: Should RECs review each release
of material from biobanks operating under an already-approved broad consent
and data protection model? Eur J Med Genet 2015;58(10):545–9. doi:10.1016/
j.ejmg.2015.09.008.
[80] Morrison M, Bell J, George C, Harmon S, Munsie M, Kaye J. The european general data protection regulation: challenges and considerations for
iPSC researchers and biobanks. Regen Med 2017;12(6):693–703. doi:10.2217/
rme- 2017- 0068.
[81] Whitley EA, Kanellopoulou N, Kaye J. Consent and research governance in
biobanks: evidence from focus groups with medical researchers. Public Health
Genom 2012;15(5):232–42. doi:10.1159/0 0 0336544.
[82] Andry C, Duffy E, Moskaluk CA, McCall S, Roehrl MHA, Remick D. Biobanking—
budgets and the role of pathology biobanks in precision medicine. Acad Pathol
2017;4:1–8. doi:10.1177/2374289517702924.
[83] Forsberg JS, Hansson MG, Evers K. International guidelines on biobank research leave researchers in ambiguity: why is this so? Eur J Epidemiol
2013;28(6):449–51. doi:10.1007/s10654- 013- 9815- x.

9

