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SUMMARY
Adopting a responsibilization approach can further improve the ethical conduct of stem cell (SC) research and applications. This

approach helps align new and existing solutions for ethical implications by focusing on equipping SC researchers with the knowledge,

skills, and organizational arrangements to take (co-)responsibility for the socio-ethical implications of their research.
INTRODUCTION

The history of stem cell (SC) research

and its promises is paired with socio-

ethical implications. As such, decades’

worth of ethical research has analyzed

issues surrounding the (embryonic)

sourcing of human pluripotent SCs,

the ethical requirements for use in

research, the potential health risks of

SC interventions, as well as responsi-

bilities regarding science communica-

tion and public engagement (de Wert

and Mummery, 2003; Sugarman

et al., 2023; Assen et al., 2021). More-

over, the clinical translation of SC

research and its regulation, the dan-

gers of SC tourism, and the moral

status of SC-based applications have

also widely been discussed (Chan,

2017; Macpherson and Kimmel-

man, 2019).

The ethical conduct of SC research

and applications can further be

improved by adopting amore compre-

hensive framework that synthesizes

new and identified ethical challenges

with existing and new solutions.

Such an approach helps to clarify

how responsibilities are distributed

and which knowledge, skills, and

appropriate organizational and regu-
This is
latory arrangements are needed (Illes

et al., 2017; Mejlgaard et al., 2020; Ha-

ven et al., 2020; Assen et al., 2022).

To accommodate this, we provide

a framework for responsibilization

(Table 1), which equips researchers in

recognizing and taking responsibility

for the ethical implications of their

research. In our framework, we aim to

equip SCresearchers onmultiple levels:

ranging from individual training in

knowledge and skills to organizational

and regulatory changes. We identify

target areas of responsibilizationbydis-

cussing existing ethical challenges and

propose advances for the responsible

conduct of SC research and dealing

with other ethical implications of SC

research. As the field is in constant

development, this framework can

only be considered as a starting point

to foster responsibilization in SC

research.
WHAT RESPONSIBILIZATION

SHOULD TARGET?

Governance

Governance is defined as a process by

which authority is administered and

oversight is exercised through rules
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(e.g., standards of practice, codes of

conduct, legislation, and professional

guidelines) and the process by which

actors (e.g., individuals, institutions,

and communities) are held account-

able. Various governance frameworks

are in place to ethically and legally

guide SC research. Yet, in some in-

stances, these frameworks pose prob-

lems for responsible conduct and inno-

vation, for example, when the guiding

norms are outdated and therefore do

not sufficiently steward SC research

(Isasi et al., 2022) or when such gover-

nance frameworks are not responsive

to changing research practices or socie-

tal attitudes. Furthermore, ethical

reflection is hampered when ethical

aspects are perceived by researchers as

a tick-the-box-exercise (Assen et al.,

2022), or when focusing solely on

compliance with legislation and policy

(Assen et al., 2022) rather than on sub-

stantially addressing key socio-ethical

issues.

Additionally, policy, legislation, and

education aim to guide ethical research

behavior in SC research. Still, research

integrity concerns persist in this field,

indicating that existing policy and

educational efforts to increase needed

knowledge and skills of individual
j February 11, 2025 j ª 2024 The Authors.
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Table 1. Framework for responsibilization

Challenges

Governance
Responsible research conduct in a rapidly
evolving context SC Science in and with Society

1. Uncertainty whether governance

frameworks are fulfilling their stewardship

roles due to outdated guiding norms

2. Governance frameworks unresponsive to

changing research practices

3. Mere compliance could neglect ethical

reflection on the research practice by SC

researchers

4. Lack of knowledge of new technologies

could limit the quality of supervision and

research integrity

5. Unintended and unforeseen effects of

science and technology during research

6. Lack of replication studies due to unclear

or faulty methodology sections and lack of

funding

7. False expectations and SC hype

8. Possible lapses in research integrity

9. Societal priorities, expectations, and

societal values are not always clear or

included in research

10. Realizing meaningful societal and patient

participation

11. Public engagement does not always lead

to a positive experience for (early career)

researchers

12. Anticipating the effects of SC research

and technology on social structures, moral

values, and behavior

Solutions

Responsible conduct and innovation
Educating and training for responsible
innovation Sharing and disseminating

a. Fostering a research integrity climate

following open science initiative;

implementing fair assessment procedures;

qualitative supervision and role models (4, 8)

b. Fostering transparency toward the public

and academia (7, 8, 10)

c. Introducing and adopting clear reporting

guidelines for methodology sections and

registering prospective trials (6, 8)

d. Initiating research to establish whether

regulation is still fulfilling its stewardship

role (1, 2)

e. Raising additional funding for replication

studies and rewarding researchers for

conducting replications studies (6, 8)

f. Implementing sessions in research groups

to reflect on the broad ethical implications of

SC research (2, 3, 12)

g. Realizing administrative support for

regulatory affairs and ethics applications (3,

8)

h. Rewarding researchers for anticipating the

ethical implications of their research (2, 3, 8)

i. Educating in rules and regulation (8)

j. Virtue-based responsible conduct of

research training leading to less scientific

misconduct, more compliance in general and

promote moral reflection (2, 4, 8)

k. Training in moral reflection through moral

imagination and hard and soft impacts (2, 5,

12)

l. Training researchers for responsible

innovation to be adaptive to changes and to

understand how responsibilities are shared

and distributed (2, 3, 4, 5, 8)

m. Train researchers in structured and timely

reporting (7, 9)

n. Educating researchers about dissemination

strategies (9, 10, 11)

o. Training researchers in using non-

scientific language, storytelling, and

translating societal questions to research

questions (8, 10)

p. Establishing Patient/Community Advisory

Boards in research consortia for science

communication (9, 10, 12)

q. Rewarding researchers for patient and

public involvement and for integrating

patient and public perspectives in research

(9, 10, 11, 12)

r. Realizing public deliberation activities for

insights in societal values and priorities.

Subsequently, aligning research goals with

these societal values and priorities (9, 10,

12)

s. Implementing science communication

offices that support researchers in

dissemination activities (10, 11)

The numbers in brackets following the solutions correspond to the respective challenges.
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researchers do not suffice to tackle

organizational and structural factors

that are known to contribute to lapses

in research integrity (Mejlgaard et al.,

2020; Haven et al., 2020).
2 Stem Cell Reports j Vol. 20 j 102389 j February
Responsible research conduct in a

fastly evolving context

Responsible research conduct with

new technologies and methodolo-

gies is challenging. For example,
11, 2025
due to technological and methodo-

logical advancements in the field,

late-career researchers may be insuf-

ficiently up to date with new tech-

niques and practices to adequately
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supervise their early-career counter-

parts (Assen et al., 2022). Likewise,

researchers may face scientific chal-

lenges, as, for instance, lacking un-

derstanding regarding dataset limita-

tions because of unfamiliarity, thus

hindering the quality of research

(Sand et al., 2022). For example,

artificial intelligence and big-data

research are becoming more inte-

grated in the SC field, but it is un-

clear whether researchers understand

sufficiently how artificial intelli-

gence technology affects their

research from an ethical perspective.

Scientific progress is enabled by the

transparency of findings and funding,

among other factors. However, trans-

parency is at risk due to unclear

methodology sections in scientific pub-

lications and poor metadata manage-

ment. When peers cannot obtain

comprehensive information about the

research methods, replication studies

are not feasible. In turn, this could pre-

vent scientific validation and hamper

scientific progress. Similarly, informa-

tionregardingfundingsources is impor-

tant tocontextualizefindingsanddistill

potential conflict of interests or biases.

SC science in and with society

Interactions with the public and pa-

tients are considered important to

contribute to trust in research and

realize societally relevant research

(Boon et al., 2022). This is particularly

important for the SC field, where pub-

lic engagement activities can provide

insights into research priorities, align

with societal needs, andpromotewider

acceptance of SC-based therapies by

society. To realize more engagement

also in earlier phases of research, re-

searchers, especially early-career re-

searchers, should be supported to

discuss ethically sensitive aspects of

SC research. Additionally, inaccurate

media coverage should be countered

inorder topromote realistic societal ex-

pectations (Assen et al., 2022). Further-

more, aligning SC research with socie-

tal values has gained increased
relevance. One example concerns

ecological sustainability, as biomedical

laboratories often have a high energy

consumption and usage of plastic

disposable items (Banks et al., 2020).

It has been recognized that different

materials and new ways of working

could reduce the carbon footprint,

such as opting for glass or autoclavable

plastics and implementing protocols

and procedures to repurpose or mini-

mize plastic use (Banks et al., 2020).
ADVANCING

RESPONSIBILIZATION

Responsible conduct and

innovation

Responsible conduct of research and

research integrity could be further

improved, for instance, by operation-

alizing and following recommenda-

tions of the International Society for

Stem Cell Research (ISSCR). These rec-

ommendations focus on fostering

integrity by calling for transparency

about successful and unsuccessful ex-

periments and in the communication

of the origin of SC, among other goals.

Additionally, to foster medical and sci-

entific merits, the ISSCR recommends

to publicly register prospective trials.

In addition, the UK Academy of

Medical Sciences proposed best prac-

tices to further advance responsible

research conduct. These best practices

include promoting post-publication

reviews, publishing study protocols,

and promoting open data by openly

sharing results and underlying data.

Moreover, the increased attention of

research funders for the reproduction

of research studies is a promising

avenue to further the SC field; addi-

tionally, clearer reporting guidelines

for methodology sections, as also sug-

gested by Academy of Medical Sci-

ences, would further strengthen the

practice of responsible innovation.

On an organizational level, research

institutes can further contribute to

an environment that stimulates
Stem Cell Re
research integrity.Bestpractices already

exist to implement assessment proced-

ures and reduce academic carreer

pressure. Such assessment procedures

include—among others—peer judg-

ment of the quality of research, public

engagement, and educational activities

rather than assessments based on

h-indices and publication records

(Mejlgaard et al., 2020), which have

been adopted by the coalition of

advancing research assessment and

individual universities. In addition,

positive role models could contribute

to creating an environment that pro-

motes research integrity (Haven et al.,

2020). Research integrity could also be

promoted by unburdening researchers

and reducing work load through

practical and administrative support

for regulatory and ethics applications

(Haven et al., 2020). Furthermore,

additional research is required to un-

derstand whether contemporary regu-

lation and policy fulfill a stewarding

role for the conductof SC research (Isasi

et al., 2022).

To consider the broader ethical chal-

lenges of SC research, research insti-

tutes and individual research groups

could implement sessions with fellow

SC researchers to consider how the

indirect effects of SC research and

technology could affect social struc-

tures, moral values, psychology, and

behavior—the so-called soft impacts

(Assen et al., 2021).

Education and training for

responsible innovation

Educating and training researchers

can help to promote responsible

research and innovation. For example,

innovation is often paired with

new risks, possible benefits, and new

responsibilities. To anticipate these

new responsibilities, education

should focus on the limitations of

new technologies and the compe-

tencies required to deal with these

technologies responsibly (Sand et al.,

2022). To better recognize the broad

scope of ethical implications,
ports j Vol. 20 j 102389 j February 11, 2025 3
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researchers and students could be

trained in moral reflection on the im-

plications of SC research, such as

educating them about the soft impacts

and by means of moral imagination

(Assen et al., 2021). Additionally, vir-

tue ethical approaches seem a valuable

way to promote responsible research

conduct by equipping researchers

with the necessary knowledge, skills,

and attitudes (Goddiksen and Gjerris,

2022). Furthermore, such an approach

clarifies the position of researchers

within their research group, institu-

tion, and the field of SC research (God-

diksen and Gjerris, 2022), providing

researchers understanding of how re-

sponsibilities are shared and distrib-

uted in their organization and in the

broader SC field.

Sharing and disseminating

Inclusion of patients and the public

in dissemination of SC research is

important for fostering both respon-

sible conduct and responsible innova-

tion. Science communication with pa-

tients and the public can be promoted

by improving the knowledge and skills

necessary for dissemination of SC re-

searchers. For instance, traininganded-

ucation of researchers on how and

when to involve the public and pa-

tients in research (Assen et al., 2022)

could foster the understanding of pub-

lic perspectives. When dissemination

is approached from the deficit model,

where scientists assume the public

lacks knowledge, it leads to limited

interaction and understanding of each

other. Instead, a dialogue model offers

room for acknowledging different per-

spectives (Assen et al., 2022). To foster

this, researchers need to be further

trained in skills to communicate in

accessible language, in listening, in sto-

rytelling, and in translating societal

questions to research questions and

researchquestions to societal questions

(Boon et al., 2022).

On an organizational level, the latter

can be facilitated by science communi-

cation officers that support individual
4 Stem Cell Reports j Vol. 20 j 102389 j February
researchers forbothwrittenandspoken

dissemination activities (Assen et al.,

2022). Recognition and rewards pro-

grams could acknowledge researchers

realizing patient and public involve-

ment and integrating public perspec-

tives in their research. Furthermore,

public and patient perspectives could

be included by ensuring that guide-

lines, like the ISSCR’s, reflect societal

values and priorities. Those values and

priorities could be specified by realizing

public deliberation activities (Isasi

et al., 2022).

Facilitating Patient Advisory Boards

can help for effective dissemination.

For instance, it is an increasingly com-

mon practice to implement Patient

Advisory Boards in national and

international research consortia for

better inclusion of patient perspec-

tives and effective science communi-

cation (Anderson and Getz, 2018).

Altogether, such actions can promote

the valuable inclusion of the patients

and the public in SC research.
DISCUSSION

This article offers a comprehensive

framework for responsibilization to

promote the responsible conduct and

innovation in SC research. It contrib-

utes to the existing literature by

combining the identified ethical chal-

lenges with possible solutions and

outlining how individual stakeholders

can be equipped to take responsibility.

To this end, three dimensions of

possible ethical challenges have been

identified: governance, responsible

research and innovation in a rapidly

changing environment, and stem cell

research in and with society. The solu-

tions addressing these challenges

concern three areas: responsible conduct

and innovation, educating and training

for responsible innovation, and sharing

and disseminating. Within these areas,

considerations on multiple levels are

needed to enable the responsibilization

of SC researchers: from organizational
11, 2025
arrangements that support researchers

in knowledge distribution, to collabo-

ration and sharing responsibilities, to

improving skills in dealing with the

ethical implications of SC research. As

a result, the framework has several

merits.

First, the framework focuses on

whether and how individual stake-

holders, such as SC researchers, can

uphold responsibility. This differs

from efforts that primarily focus on

ethical challenges, responsibilities, or

specific goals (Chan 2017; Macpher-

son andKimmelman, 2019; Sugarman

et al., 2023). In essence, the frame-

work defines a line of action to equip

researchers with skills, knowledge,

and support to take responsibility for

their professional actions. While do-

ing so, the described framework pays

attention to organizational and struc-

tural changes that could alleviate the

workload of individual SC researchers

and reduce incentives that might

stimulate unethical behavior.

Second, the framework draws the

attention to the contexts in which re-

sponsibilities are embeddedby creating

an overview of the distribution of re-

sponsibilities and defining how certain

responsibilities are interconnected.

For example, it has been argued that

successful public engagement should

focus on realizing seven goals: ‘‘(1)

avoid potential controversy, (2)

educate the public, (3) build demo-

cratic capacity through deliberation,

(4) widen representation of voices, (5)

solicit input on value debates, (6)

enable responsible innovation, and

(7) shape policy’’ (Sugarman et al.,

2023, p. 423). The question that re-

mains is how these goals can be

achieved. To that end, the perspective

of responsibilization emphasizes

considerations of what SC researchers

need to realize those goals, such as

training or support for transferring

knowledge, developing specific

communication skills, and organizing

opportunities for researchers to engage

with the public. Accordingly, it
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becomes clearer which actors could

play a role and share responsibilities

to realize successful public engagement

through training and support. As a

result, a more comprehensive under-

standing of the possible role of individ-

uals and organizations can be created,

and specific responsibilities and expec-

tations can be formulated. In turn, this

could help to fill or prevent possible

gaps in responsibility.

Finally, our analysis should be

considered as a precursor for a

comprehensive framework on respon-

sibilization that does not necessarily

apply only to SC research but also to

other disciplines in the field of

biomedical and regenerative medicine

research. As such, it is open to include

existing and new identified ethical

challenges and solutions to ethical

challenges. We invite other scholars

to elaborate or revise this framework

with the intention to further the field

of SC research toward responsible

innovation and suggest our solutions

to ethical challenges as recommenda-

tions for the field of SC research.
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