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Chapter 5

Abstract

This systematic review aims at presenting the ethical debate on the artificial placenta (AP)
by identifying, distinguishing, and organizing the different ethical arguments described
in the literature. Articles were selected based on predefined inclusion criteria: discussing
ethical arguments, on AP, written in English. QUAGOL methodology was used for analysis.
Forty-five articles were included. We identified three themes. First, foundational-ethical
issues. There is disagreement on whether the AP subject should be considered an infant or
anew moral entity. While physiologically it stays a foetus, it sits outside the womb. Second,
reproductive ethics issues. Few authors believed that the AP would increase reproductive
choices. The majority warned that the AP could limit reproductive choices by creating
pressure to use it in healthy pregnancies or as an alternative to abortion. Third, research
ethics issues. Publications mostly focused on selection of the in-human trial participants.
We concluded that AP ethical literature focuses mostly on the potential use of AP as an
alternative to abortion or healthy pregnancies rather than on the intended use as treat-
ment after extremely premature birth. We conclude, therefore, that the current ethical
literature on AP is imbalanced: it leans more towards science fiction than actual clinical
and technological reality.
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Introduction

The artificial placenta (AP)' is being developed to improve survival and quality of life of
extremely premature infants (EPIs) between 22 and 28 weeks of gestation. Currently, EPIs
experience high mortality and morbidity,? with the latter being partially iatrogenic.** By
mimicking the function of the placenta, the AP aims to preserve a physiological fetal state,
and therefore prevent severe complications of extreme prematurity.®

Reflecting on the AP’s ethical implications before implementation is necessary to integrate
ethical reflection in the technology development. The ethical debate on AP is complex. It in-
volves different stakeholders (e.g. parents, developers, clinicians, ethicists), each with their
own perspectives.® Further, AP raises many ethical questions beyond treatment of EPIs.” For
example, should it be offered as an alternative to abortion? Hence, we conducted a systematic
argument-based review®’ to identify, distinguish, and organize the different ethical questions
and arguments described in the AP literature. This could help experts to better understand the
current debate and identify potentially overlooked issues. This, in turn, contributes to further
inclusion of ethical considerations in the further development and implementation of the AP.6

Methods

A systematic search of Medline®, Embase® Web of Science™, and Scopus® electronic databas-
es was conducted on November 17" 2022, and updated on November 13" 2023. The complete
search strings are reported in Appendix 1. A librarian from the Leiden University Medical
Centre assisted with the development of the search strings. We used the “snowball method”
and citation tracking on every included article to identify additional relevant publications.*

Eligible articles were selected based on predefined inclusion/exclusion criteria (Table 1).
We are aware that a plethora of different terms are used to identify artificial placentas or
partial ectogenesis. To ensure consistency, we only included articles discussing technolo-
gies able to maintain part of the gestation outside the human womb, regardless of the term
used for the technology or the process. Further, to ensure scientific rigor, we excluded arti-
cles that did not define the technology discussed or whose definition was too ambiguous to
determine what technology was being discussed. Two authors (AC and ADB) independently
screened titles, abstracts, and full texts. Disagreements were resolved by discussion with
a third author (LDP) until consensus was reached. A PRISMA flow diagram!! summarizes
the literature search process (Figure 1).

Authors use different terms to identify this type of technology depending on whether they are
referring to a specific prototype (e.g. biobag or EVE), an aspect of the technology (e.g. artificial
amnion and placenta technology), or its general aim (e.g. artificial womb technology). We use the
term artificial placenta as it encompasses all the different specific prototypes while differentiat-
ing it from artificial wombs able of maintaining an entire pregnancy outside the human womb.
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Table 1 Inclusion and exclusion criteria for selection of articles

Types of
publication

Topic

Language

Date

Included

Published articles.

Publications focusing on
the artificial placenta as a
technology that mimics the
placenta and amniotic sac,
and that partially maintain
the foetus outside the
human womb.

Publications focusing

on artificial placenta
specifically for infants born
at 22-25 weeks of gestation
(domain 3 in De Bie et al.
2023).

Publications focusing on
partial ectogenesis.
Publications containing
original ethical arguments.
Articles that use existing
concepts and theories

to develop an original
normative stance, or a

new theory or concept are
included. Similarly, articles
that develop new concepts
or theories to support

an existing position are
included.

Publication language is
English.

Screening of articles was
not limited by publication
date; entire date range
was included in searches
of Medline®, Embase™,
Web of Science™, Scopus®
databases.

-106 -

Excluded

Dissertations, books, book chapters,
guidelines, ethics policies and codes,
because these publications cannot be
systematically searched, which will affect
the reproducibility.

Publications on artificial wombs as a
technology able to maintain the whole
gestation outside the human womb.
Publications focusing on full ectogenesis; e.g.
Smajdor 2007.%%

Publications that do not clarify whether
they refer to artificial placentas or artificial
wombs as previously defined; e.g. Risdnen
2017.° These two technologies are different
and different ethical arguments might
apply. Our aim is to review arguments
related to the artificial placenta technology
specifically. Including articles that do not
specify what technology they are referring
to will introduce vagueness and bias.
Publication focusing on IVF as partial
ectogenesis.

Publications describing clinical trials or
the technical functioning of the artificial
placenta without ethical reflection.
Publications describing what legal
provisions would regulate AP, how, and how
these provisions would change without
ethical reflection on these changes and/or
without taking a position on which changes
are advisable.

Reviews that present a mere overview

of existing ethical arguments without
elaborating a normative stance, because (1)
no new original content is presented, and
(2) reviewed articles are already included
with the risk of duplicating results and over
emphasising certain positions.

Non-English language publications.

NA
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We relied on the journals’ peer review process to assume that the quality of included articles
was sufficient. This is acceptable as the aim of our review is descriptive not normative. 2

Data analysis and synthesis followed the Qualitative Analysis Guide of Leuven (Table 2).13*
The analysis was conducted in an interdisciplinary research team comprising expertise in

medicine (E]JV, ADB), and bioethics (AC, LDP, CG).

Table 2 Data analysis and synthesis

Step? Description

1. Familiarization with We repeatedly read the articles to familiarize ourselves with the
the publications material.

2. Development of For each article, AC developed an individual conceptual scheme
individual conceptual =~ summarizing the concepts and arguments emerging from the
schemes included articles. The schemes were refined based on team

discussion.

3. Development of overall The individual conceptual schemes were compared to identify
conceptual scheme recurring concepts and arguments as well as relevant differences
and nuances. AC merged these elements into a single overall
conceptual scheme and refined the scheme after team discussion.

4. Reporting of results We reported the results based on the overall conceptual scheme.

“An interactive relationship between publications, individual schemes, and overall scheme was maintained
during the whole process to avoid overlooking relevant nuances and to ensure that we preserved the
original meaning of the included publications.

Results

We identified forty-five eligible publications, whose characteristics are described in Table
3. Most publications were published from 2020 and originated mainly from UK, North
America, and Australia. Many articles were written by the same first author. Most authors
are scholars in philosophy, bioethics, or health law.
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Table 3 Characteristics of included publications (N=45)

CHARACTERISTICS

Article type

Full article
Commentary

Year of publication
2020-2023
2015-2019

First author’s number of included publications
Romanis E.C.
Colgrove N.

Horn C.

Kendal E.S.

Kingma E.

Mercurio M.R.
Simkulet W.

Verweij E.].

Werner K.M.

Cohen G.I, Kennedy S., Nelson A., Overall C., Rodger D., Segers S., Stratman
C.M, Wozniak P.S., De Proost L., Krom A., Cordeiro ].J., De Bie F.R., Esquerda
M., Hine K., Holmes J., Kimberly L.L., Roesner N., Takashima K., Muhsin S.M.,
Kukora S.

Country of first author’s affiliation

USA

UK

The Netherlands

Australia

Canada, Belgium, Spain, Japan, Singapore
First author’s professional background'?
Philosophy, bioethics

Healthcare

Law

Not found

# OF
PUBLICATIONS

26
19

38

HONRN DN DN DN W W o

(each)

20
14
4
2

1 (each country)

14
6
6
3

1To determine the first author background we looked at the professional titles indicated in the papers

and at the professional biography in the indicated institution website.
2Authors with multiple publications were only counted once.

We identified three main themes: foundational-ethical issues; reproductive ethics issues;

and research-ethics issues (Figure 2).

-108 -



Navigating the Ethical Landscape of the Artificial Placenta: A Systematic Review

Foundational-ethical issues: The moral status of the AP subject

Several terms were coined to identify the AP subject, e.g. gestateling, fetonate or perinate.
15 Further, disagreements exists on the moral status of the AP subject. Some stated that
the AP subjectis “a foetus (physiologically) that we treat as a neonate (morally)”,'* but the
main discussion is on whether the AP subject is a new moral entity or an infant.!¢1°

The AP subject is a new moral entity

Some authors claimed that the AP subject is a new moral entity.?’?” Hence, concepts and
rules that apply to foetuses or infants do not apply to AP subjects, who require ad-hoc
protections.?%2:2327 These authors conceptualize the AP subject as a new moral entity for
several reasons.

First, some authors claimed that AP subjects are not physiologically born.?%?2-25 They ex-
plained that birth implies a change of location from the womb to the external environment
and a change of physiology, e.g. the lungs inflate. The AP subject is only geographically born
because it did not change physiology. 202325

The AP subject is a gestateling

Romanis 2018, 2019, 2020, 2023, Kingma and Finn 2020, Kingma 2021,
Nelson 2022, Esquerda et al. 2023

Foundational-
ethical issues

The AP subject is an infant
Colgrove 2019, 2020, 2022 Rodger et al. 2021, Wozniak and Fernandes
2021, Mercurio and Werner 2023, De Proost and Zuijdwegt 2023

AP and reproductive choices

Horn 2020, 2022, Kennedy 2020, Romanis and Horn 2020, Segers et al.
2020, Verweij et al. 2021, Nelson 2022, Cordeiro 2023, Holmes and Hosford
2023, Kimberly and Quinn 2023, Takashima et al. 2023, Roesner 2023, De
Bie et al. 2023; Krom et al. (2023); Romanis and Adkins 2023; Muhsin et al.

: 2023

AP and abortion

Reproductive
ethics issues

Overall 2015, Cohen 2017, Mercurio 2018, Horn 2020, 2021, 2022, Kendal
2020, 2022, Kennedy 2020, Romanis and Horn 2020, Simkulet 2020, 2023,
Stratman 2021, Verweij et al. 2021, Wozniak and Fernandes 2021, Hine
2023, Mercurio and Werner 2023, Roesner 2023

The AP design
Verweij et al. 2021, Kendal 2022; Flake et al. 2023; Kukora et al. 2023

::) Selection of participants

Mercurio 2018, Romanis 2020, Esquerda et al. 2023, Mercurio and Werner
2023, Verweij et al. 2021, Verweij and Kingma 2023, Segers et al. 2020;
Romanis and Adkins 2023; Kukora et al. 2023; Werner et al. 2023

Research
ethics issues

Figure 2 Distribution of included publications based on the identified themes and sub-themes.
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Second, according to Romanis, AP subjects, which she has termed “gestatelings”, have no
capacity to live independently.?*?> Romanis explained that the physiological change grants
infants independent capacity for life, whereas AP subjects did not physiologically change
and, consequently, are still completely dependent on the AP.?3%5

Third, according to Romanis, while the preterm infant has direct contact with the parents
and the external environment, the AP subjectis completely isolated from the external envi-
ronment. For Romanis, “this isolation will influence the perception of and, on occasion, the
feeling attached to each entity”.?* Implying, in this way, that AP subjects will be perceived
and treated differently than infants.?32°

The AP subject is an infant

Others claimed that the AP subject is an infant'>1825-3 for several reasons.

First, they believe that the AP subject is born because, 182529 based on the conventional
definition of birth, “being born” means being completely expelled from the womb, and
showing evidence of life, such as breathing or having a heartbeat.'*%2% The AP subject is
completely expelled from the womb and shows evidence of life as it has a heartbeat, thus
itis born.

Second, they maintained that the AP subject has some capacity to live independently.?° For
example, the subject must be sufficiently developed to survive the surgery required for
the transfer in the AP. Further, Colgrove elicited that the conventional definition of birth
does not require independency as it refers to evidence for life “however supported”.!¢*”
Finally, Wozniak & Fernandez reminded that no infant has independent capacity for life
because they all need care to survive, and, therefore, this is not a distinctive characteristic
of AP subjects.?

Third, they argued that EPIs are also more similar to foetuses than infants, but parents
and clinicians treat them as children.'>3° Two publications conceded that Romanis’ term
gestateling could identify an infant treated with AP, but this does not imply that the AP
subjectis not an infant in the same way in which EPIs are specific infants born prematurely,
but they are infants nonetheless.'*3° Conversely, Mercurio warned that introducing a new
term could suggest that AP subjects are not given the same level of care and compassion
as other infants.?° Therefore, these authors believed that AP subjects have the same rights
and protections of infants.16-1828

Reproductive ethics issues: Impact on reproductive choices

Krom et al. proposed to use the capabilities approach to obtain a comprehensive and nu-
anced understanding of how AP will affect the pregnant person and the infant.?! For ex-
ample, a risk of prematurity is survival with severe disability, meaning that AP needs to be
incorporated in a broader system of healthcare to ensure long-term support.3! Two specific
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reproductive ethics issues were identified: how AP will affect reproductive choices, and
how it will affect abortion rights in particular.

AP and reproductive choices

A first question in the literature is whether AP will increase or decrease reproductive
choices. Kennedy elicited that AP might increase reproductive autonomy by increasing
reproductive choices, e.g. choosing AP as an alternative to abortion. To the opposite, seven
publications warned that AP might reduce reproductive autonomy.3?-*¢ Three publications
explained that AP might increase social pressure to use it for the foetus’ benefit.***® Five
publications warned that access to AP might be limited to traditional family units, as it
already happens in some countries for IVF, or it might be too expensive.?*3¢ Therefore, AP
implementation should be preceded by structural interventions to prevent inequalities.3*3¢

A second question is whether pregnant people should be allowed to choose AP as an alter-
native delivery option even when not medically indicated. Nelson maintained that whether
to choose AP is a reproductive choice. As such, access to AP should not be limited because
this would be an infringement of autonomy, which could generate anxiety, distress, and
delivery-related post-traumatic stress disorder.?? Holmes and Hosford concluded that AP
might be acceptable for non-medical reasons, e.g. to pursue career or education, as these
will benefit the pregnant person, the child, and society.* To the opposite, two publications
maintained that the AP medical risks are too high to justify it when non-medically indicat-
ed.***! [n analyzing AP acceptability based on Islamic legal maxims, Muhsin et al. concluded
that using AP when not medically indicated - specifically to avoid the burdens of pregnancy,
for single fathers or gay couples, and for abortion - is not consistent with Islamic precepts.*?

A third question is whether a pregnant person should be allowed to refuse AP if medical-
ly indicated. Two publications concluded that pregnant persons should not be obliged to
choose AP,*#* although Takashima et al. believed that they could be subjected to some sort
of mild punishment like blame.*?

AP and abortion
There are two main points discussed: if and how the AP will affect abortion rights; and
whether it should be an alternative to abortion.

Will the AP affect abortion rights?

Six publications claimed that AP might lower the viability threshold, i.e. the week at which a
foetus is considered capable to support life.303*3845-#¢ Depending on how we reinterpret vi-
ability, it might reduce or expand abortion rights because several laws use viability thresh-
olds to determine when abortion is permissible. Cohen theorized that, if AP will lower the
viability threshold, jurisdictions that only allow abortion up to viability could lower the
abortion threshold. However, countries that prohibit abortion could allow AP instead of a
total ban on abortion.* Kendal answered that viability is not an intrinsic characteristic of
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the foetus, but it depends on external factors (e.g. resources available in the hospital), and
indeed, it varies greatly worldwide. As AP is not the only technology challenging viability,
it must not affect abortion laws.*

Should AP be an alternative to abortion?
Two authors explained that historically the abortion debate focused on whether there
is a right to terminate the pregnancy, regardless of whether the foetus could survive, as
survival was impossible. As AP will allow to terminate a pregnancy without terminating
the foetus, they elicited that the abortion debate is now focusing on whether AP should be
a compulsory alternative to abortion.*>*

Simkulet and Stratman claimed that, assuming that AP is safe and not riskier than abortion,
AP should substitute abortion because it allows a cessation of pregnancy without killing
the foetus.**° Stratman bases this statement on two assumptions. First, parents do not
own a child or a foetus, so they do not have right to its destruction, and even if they do
own it, this does not make its destruction moral. Second, the harms of having a biologically
related human against their will are not grave enough to warrant the death of the foetus.

To the opposite, others claimed that AP is not an alternative to abortion, and that consid-
ering it as such is ethically problematic.3%34464851-5¢ Qn a practical level, they said, most
abortions occur in the first trimester and are minimally invasive, whereas AP can only be
effective from 22/23 weeks and requires a C-section.**3* Enforcing AP instead of abortion
means obliging pregnant people to stay pregnant longer than they want, and to undergo
an invasive surgery instead of the safer and less invasive option, and to become biological
parents against their wish, which is an infringement of bodily autonomy. 333648525 Two pub-
lications added that substituting abortion with AP will increase the infants in the adoption
system.5>%3 Further, conceptually these authors reject that abortion is a moral issue to be
solved.32344648 They explained that abortion is a basic form of reproductive care and, as
such, abortion and AP can coexist: a pregnant person should be allowed to decide wheth-
er to continue the pregnancy, have an abortion, or choose AP. Finally, Horn warned that,
as AP will likely be an expensive technology, making it compulsory will penalize poorer
people, because they might be punished for not using a technology they cannot afford.3233
She explained that this is not farfetched as in the US women can already be punished for
behaviors that place the foetus at risk.3233

Research-ethics issues: Development and trial

Mercurio and Romanis stated that the safety and efficacy of AP should be assessed through
clinically and ethically solid trials that prioritize participants’ safety.?>***” Two publications
explained that different AP prototypes work differently.>>*¢ Hence, while some ethical
considerations apply to all prototypes, e.g. the importance of minimizing risks, other are
prototype-dependent, e.g. considering the C-section risks because not all prototypes re-
quire a C-section. Therefore, the risks of each prototype should be assessed individually.>®
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Two main aspects of the development and trial are considered: The AP design, and the
selection of participants.

The AP design

Included publications explained that it is important to consider the AP design as its aes-
thetic can contribute to how it is perceived and used.?®>! For example, Kendal explained
that much of the distrust toward AP can be explained by the fact that we already have a
long history of sci-fi imaginary (e.g. The Matrix) that included artificial wombs sustaining
entire gestations in pods as a crucial negative element of their dystopias. People tend to
associate the two, which lead to negative attitudes toward AP.>” Because of that, Verweij et
al. emphasized the importance of involving parents and caregivers in the design process
and to consider their input on design choices. For example, if we know that parents prefer
to always see their foetus, the AP could be made transparent.?%>

Selection of participants

Seven publications focused on which foetuses should be selected for the first in-human
trial based on potential risks (e.g. psychosocial development risks) and benefits (e.g. higher
chances of survival).?527304758 According to them, EPIs of 22-23 weeks have a high mortality
rate with current care and, therefore, the experimental AP treatment could be justifiable
as compassionate care. EPIs of 24-25 weeks already have better survival rates, meaning
that AP treatment might be even more beneficial to them, but it could also mean that the
experimental treatment would be less justifiable. Four publications took an explicit stance
claiming that it is acceptable to include in the trial infants so premature that without AP
death or severe disability is the likely outcome.3%5556:59

Included publications also focused on which parents should be involved in the clinical trial
and how to counsel them to allow them to make a proper informed decision on whether
to participate in the AP trial, to choose standard of treatment (i.e., intensive care), or, in
countries that allow it, to choose palliative care.?”38444758 First, AP should only be proposed
to pregnant persons for whom the caesarean is already indicated and for whom it would be
better not to be pregnant.® Second, the pregnant person (and if present the partner) should
receive appropriate counselling. They should receive all necessary information related to
the AP trial and the possible alternatives (i.e. intensive or palliative care), including the
fact that the pregnant person will also be a research subject 3844475558 Further, counsel-
lors must avoid therapeutic misconception, i.e., the mistaken belief that the experimental
treatment will be curative.3%%¢ Counselling also needs to be nondirective®”® to avoid un-
dermining pregnant people’s safety for the sake of the foetus.?”*® To this regard, Romanis
and Adkins advocated for a non-fetal-centric counselling.** They explained that much of
the literature only focuses on fetal risks, whereas AP might affect the pregnant person
beyond the physical risks of the C-section, such as generating feelings of pregnancy loss
and failure. Counsellors should communicate and minimize these risks, for example, by
providing psychological support.** Finally, parents should have enough time to decide.?*5®
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Discussion

Based on our analysis of the forty-five eligible publications, we identified two main gaps
in the existing literature.

Lack of consistent terminology

There is no agreement on the correct terminology for the AP subject.’®> While new terms
(e.g. gestateling, fetonate) are proposed,” some articles refer to the AP subject as “infant”.!®
Similarly, we found different terms identifying the technology itself. We chose the term
artificial placenta but others refer to it as artificial womb. ®® Although all included articles
discussing the moral status of the AP subject well explain and justify their terminological
choices, the existence of so many different terms might be confusing. This terminological
confusion is aggravated by the fact that the technology is often too ambiguously described
conflating the AP with full ectogenesis. Conflating the two misrepresents how the AP
functions, its applications, and the ethical issues it raises.*¢¢2 Using terms like ‘artificial
wombs’ may suggest that APs can substitute pregnancy and create public hostility towards
it. This could hinder the implementation of a potentially better treatment for EPIs.**” This
misrepresentation is probably most evident in the abortion debate. Those in favor of sub-
stituting abortion with AP often imply that AP can be used at any point in pregnancy,®® or
do not appropriately consider the possibilities and limitations of existing APs.*° Current
APs are unable to maintain EPIs of less than 22 weeks and in many cases a C-section will
be necessary. Advocating for substituting abortion with AP in the current technological
context would oblige pregnant persons to be pregnant longer than they wanted and to un-
dergo a major surgery instead of opting for earlier safer and less invasive abortion. On that,
we agree with Romanis and Horn that in discussing proposals that would affect people’s
autonomy and wellbeing so heavily, we need to either clearly state that we are speculating
about a non-existing technology or refer to the description of existing technologies.** To
clarify, we are not advocating for the end of speculative thinking. We are advocating for
a more consistent and responsible use of language. One that correctly identifies the tech-
nology at hand and the related ethical issues.

Lack of ethical reflection on issues related to the first in-human trial and
implementation

The AP is a clinical device being developed to treat EPIs, so the first in-human trial will
inevitably involve vulnerable EPIs.?® Furthermore, the in-human trial and implementation
of the AP for EPIs are expected to occur in quick succession,®®*** which makes the ethical
reflection on the trial and implementation necessary and urgent. Despite that, only twelve
out of forty-five included articles discussed research ethics and clinical-ethics issues re-
lated specifically to EPIs.

Most included articles discussed the moral status of the subject or the possibility of using
the AP as an alternative to abortion or as an alternative delivery method, which will only
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occur in a distant future, if it will ever occur. The AP ethical issues for EPIs and their
families are currently understudied. We believe this is ethically problematic as EPIs and
pregnant persons will be the ones bearing the risks of the first AP trial and implementation.
We do not exclude that the AP could be used beyond its original scope, nor do we under-
mine the importance of discussing potential future applications of AP and their impact on
pregnant people. What we found problematic is the currentimbalance between the articles
discussing these future scenarios and the articles discussing short-terms applications of
AP. Hence, we advocate for more research on the ethical issues related to the trial and
implementation of AP.

Arelated issue is the lack of empirical studies, particularly of studies involving prospective
AP users, such as neonatal professionals or EPIs’ parents. We found only two empirical
studies on the topic,®>%¢ of which only one involved prospective users, i.e. neonatologists.
The other involved reproductive rights advocates and discussed assisted reproductive
technologies in general. We advocate for integrating more empirical studies on users’ per-
spective in the development of the technology. Importantly, researchers should make an
active effort to include the views of minorities, such as people with disabilities or people
of colour, in their studies to ensure a comprehensive but nuanced understanding of all
stakeholders’ perspectives.?! Stakeholder engagement could help produce a technology
that truly answers the needs of the users. This could also help us identify potentially over-
looked but important ethical issues. For example, determining the subject’s moral status
and name is important in the legal and academic sphere. Ambiguity in terminology and
definitions might hinder communication and affect AP acceptability. Further, different
moral entities have different rights and, therefore, whether the AP subject is a foetus,
an infant, or a new moral entity does matter. However, scientific terms are not always
appropriate in the clinical context. For example, if parents consider the AP subject “their
child” clinicians should call it a child rather than gestateling, fetonate, or AP subject, even
if these terms might be scientifically more correct.!> Beyond terminological differences,
this also implies that parents might perceive different ethical issues than clinicians and
academics. Hence, it is important to engage with parents and other stakeholders to obtain
a comprehensive understanding of the ethical issues raised by AP and to address all the
relevantissues. To achieve that, though, itis important that researchers address potential
obstacles to participation, especially for participants from minority groups, for example by
covering the costs of transportation or by accommodating participants’ requests in terms
of timing and modality of data collection.®”

Strengths and limitations

To our knowledge, this is the first review that systematically presents ethical arguments
related to the AP specifically rather than discussing it along with other artificial womb or
reproductive technologies. This allowed us to isolate arguments specific to the AP and to
give an in-depth and nuanced overview of this debate. However, due to the narrow focus
of the review and the ambiguity regarding terminology and technology description that
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still permeates the ethical literature on artificial womb technologies, some articles and
arguments were ineligible.

All but two publications originated from high-income western countries. Several articles
had the same first authors. Six first authors are healthcare professionals; all other articles
are written by scholars in ethics or law. This might limit the generalizability of results as
ethical arguments are at least partially culturally sensitive. This could also indicate that
despite the considerable number of included articles, the AP debate is still in its infancy
and that there is not much interaction between scholars, clinicians, and developers.

Conclusions

Our review shows that the AP ethical literature is imbalanced. Most included publications
focused on the possible use of AP as an alternative to abortion or healthy pregnancy instead
of for the treatment of EPIs - for which it is in fact being developed and will be used. Conse-
quently, reflection on the ethical implications of the AP for treatment of EPIs and pregnant
persons is urgently needed as they will be the ones bearing the risks of the AP first.
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Records identified through
electronic database searches

n=1694
Duplicate records excluded
o n=553
v - (Number of duplicate references
n=220)
Titles screened
n=1141
Records excluded with reason
> n=928
A Does not meet inclusion criteria
Abstract screened
n=213 Records excluded with reason
n=147
> Does not meet inclusion criteria=143
' Complete publication not found n=4
Full-text records assessed for
ligibili .
slighiay Records excluded with reason
n=41
' = Does not meet inclusion criteria=39
Complete publication not found n=1
Records eligible for inclusion
n=24
K Records eligible for inclusion identified
v = through snowballing and citation tracking
n=2
Records included in the review
n=26
v
Complementary search 13-11- X
2023 Duplicate records excluded
n=86
v Records excluded

n=159

Records eligible for inclusion
n=19

v

Records included in the review
n=45

Figure 1 Process of electronic literature search for identifying and selecting articles. Flowchart is
organised according to PRISMA guidelines outlined in Liberati et al.
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