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Summary. Background and aim: The studies of Nobel laureate Robert Geoffrey Edwards led to the first in 
vitro fertilization and embryo transfer in 1978. Since then, reproductive medicine has made huge advances. 
Methods available to sterile couples now include: purchasing oocytes and sperm, uterus surrogacy, pre-im-
plantation or pre-natal diagnosis, embryo/fetal selection. Here we highlight the fact that combinations of 
existing technologies could threaten the non-marketability of human life. Methods: We searched PubMed and 
websites to find articles regarding assisted reproduction techniques. Results: These methods, taken separately, 
provide support for natural fertilization, but when used together, they may lead to genuine “baby factories”. 
In poor countries, such “factories” exist and often act illegally. Conclusions: We highlight the need for deeper 
bioethical studies and better legislation regarding the combined use of medically-assisted reproductive tech-
niques. (www.actabiomedica.it)
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Introduction

Infertility is a widespread condition that affects 
the lives of millions of people. Since the pioneering 
research of Nobel laureate Robert Geoffrey Edwards 
led to the first in vitro fertilization (IVF) and embryo 
transfer in 1978 (1), reproductive medicine has made 
huge technological advances. In the first application of 
IVF, female infertility was the problem to solve. Oo-
cytes were collected during a spontaneous cycle, but 
soon induction of ovulation became part of the treat-
ment. In 1991, intracytoplasmic sperm injection was 
introduced, revolutionizing treatment in cases of male 

infertility. Development of increasingly efficient tech-
niques for freezing sperm (2), oocytes (3) and embryos 
(4) has made fertilization more flexible (5). Assisted 
reproductive techniques are now used worldwide (6). 
The European Society of Human Reproduction and 
Embryology estimated that in 2012 five million babies 
were born as a result of medically assisted reproduc-
tion (MAR) (7). However, problems associated with 
MAR are much more extensive than is apparent and 
few other areas of medicine have created as many social 
and ethical questions or have drawn as much public in-
terest. Society is involved at cultural, religious, social, 
medical and legislative levels. More than any other 
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field of medicine, MAR and human embryo research 
require the support and contribution of the entire soci-
ety: legislators, physicians, human rights organizations 
and women’s representatives (8). Medically assisted re-
production, involving IVF, has raised the expectations 
of many infertile couples, generated an overproduction 
of laws and sparked many ethical and social debates (9).

The wide range of methods now available to ster-
ile couples includes purchasing oocytes and sperm, 
uterus surrogacy, pre-implantation/pre-natal diagno-
sis on embryos or fetuses (genetic and/or echographic 
analysis) and selection/abortion of imperfect embryos/
fetuses. These methods offer important support to 
natural fertilization, but in combination may give rise 
to genuine “baby factories”. From this perspective, 
the main risk is replacement of medically assisted re-
productive techniques with a multi-step process con-
sisting of programmed embryo production and sale, 
eliminating imperfect “products”. This risk should be 
avoided by specific laws. Here we highlight the univer-
sal bioethical issues raised by these techniques.

Purchasing oocytes and sperm

The donation of oocytes and sperm is a starting 
point for generating an embryo. The advent of MAR 
brought with it the new figure of “donors” who sell 
their own sperm or oocytes to customers opting for 
artificial insemination. The term “donor” is not exactly 
correct, since in many countries sperm is sold rather 
than donated (10).

Uterus surrogacy

Surrogate motherhood has become a widespread 
social phenomenon in recent years: women from vari-
ous countries, such as India, Cambodia, Thailand, 
Eastern Europe and the USA rent out their uterus for 
pregnancies that eventually end with separation of the 
babies from their mothers for monetary compensation 
(11). The most controversial practice is when the sur-
rogate mother provides both her uterus and oocytes. 
In this case, the couple chooses the oocyte-and-womb 
donor. Surrogate mothers are also checked for genetic 
diseases that could be inherited by the fetuses. It is ob-
vious why these practices are becoming more and more 

common in poor countries, where “labour” is abundant 
and cheap. These couples rent the wombs of women 
who have no other source of income and who live their 
lives in baby factories. Here they go through pregnan-
cies on behalf of their foreign clients (12).

Pre-implantation and prenatal genetic testing

Pre-implantation diagnosis provides specific in-
formation about genetic diseases or the gender of em-
bryos for implant. In some cases, however, even more 
specific characteristics can be identified, such as eye 
color (13,14). Prenatal genetic testing enables parents 
to know pathogenic variants in the fetus, in which case 
the aim of testing is to avoid the birth of babies with 
genetic diseases (15).

Discussion

Since its advent, medically assisted reproduction 
has developed into an industry. It has revolutionized 
the clinical field as well as society, which now needs 
to consider new bioethical issues about the value of 
life. Although national governments are promoting 
policies to control these new techniques, it is hard to 
limit wrong practices in poorer countries, for exam-
ple Nigeria (16,17), Thailand (18) and India (19,20), 
where genuine procreation “factories” have sprung 
up. Negligence, such as absence of appropriate health-
care for newborn babies, has been documented (21), as 
well as non-ethical practices, such as slavery, rape and 
violence to force women to live in these institutions 
(22).

Despite worldwide ethical, social and scientific 
debate about the medically assisted reproduction in-
dustry, to our knowledge there have been no articles 
on how these techniques threaten human dignity when 
combined in a production line (22).

Treating unborn children as goods to be traded, 
subject to market laws, causes a worldwide social di-
chotomy. A more wealthy population makes decisions 
about the lives of others, selecting phenotypic and 
genetic traits. In many cases, parents decide whether, 
how and when a baby should be born, and the process 
leading to its birth involves a purchase.
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Universal regulation of medically assisted repro-
duction is needed to prevent violations to human dignity 
and should consider the inevitable consequences of leav-
ing such clinical practices under market control. There 
are several examples of declarations and laws that defend 
human dignity against eugenic practices, such as Article 
2 of the Universal Declaration on the Human Genome 
and Human Rights of UNESCO (11/11/1997), that 
states: “Everyone has a right to respect for their dignity and 
for their rights regardless of their genetic characteristics”, and 
“that dignity makes it imperative not to reduce individuals 
to their genetic characteristics and to respect their uniqueness 
and diversity”. The issue of the combined use of medi-
cally assisted reproduction techniques is not, however, 
addressed. One reason is certainly the complexity of the 
question, but this should not prevent thorough discus-
sion at international level. For example, an attempt to 
deal with issues associated with commercial medically 
assisted reproduction has been made in India. The Sur-
rogacy (Regulation) Bill was brought before Parliament 
in 2016 in response to human rights groups calling for 
action in the unregulated area of commercial surrogacy 
arrangements. Both houses of Parliament reviewed the 
Bill, which passed in December 2018 (23). The law 
seeks to protect women and children against exploita-
tion and commodification (24).

Conclusion 

Medically assisted reproductive techniques are 
useful in many cases, such as when a couple that wishes 
to have children is sterile or carries pathogenic muta-
tions that may be lethal for their children. However, 
these techniques may be used in illegal and unethical 
ways, as in the case of the increasingly common “baby 
factories” in poor and developing countries. Raising 
awareness of these issues may help reduce the legis-
lative gap that allows “baby factories” to flourish. In 
2005, UNESCO issued a “Universal Draft Declara-
tion on Bioethics and Human Rights” as a model for 
national legislations. However, different religious and 
political views and the need to strike a reasonable bal-
ance between scientific research, the rights of parents 
and newborns, and respect for life make it difficult to 
find a common formulation (25).
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