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Since 1979, the “14-day rule” has stood as a regu-
latory and legal limit on in vitro human embryo growth. 
It stipulates that human embryos cannot be maintained 
in vitro past	14	days	of	development.	The	limit	was	first	
proposed following the ethical discussion surrounding 
the	first	in vitro human fertilization in 1970 at the Univer-
sity of Cambridge (1). Since then, it has been adopted by 
many	countries,	either	as	scientific	guidelines	or	set	into	
legislation, as has been done in Canada. Recent devel-
opments in human embryonic research are beginning to 
test	that	rule	for	the	first	time,	both	by	the	maintenance	
of	embryos	up	to	13	days	for	the	first	time,	and	by	the	
creation of embryo-like structures, to which the 14-day 
rule may not apply.

The 14-day barrier was selected as that is the point 
of human development at which germ layer differentia-
tion begins and the primitive streak – the early site of 
gastrulation and the site that later becomes the spine 
– becomes apparent. At this point an embryo is a blasto-
cyst,	barely	visible	to	the	naked	eye.	Before	14	days,	ap-
proximately	50%	of	embryos	at	this	stage	are	sloughed	
off by the uterus – a high attrition rate – and embryos 
can fuse together or split into twins, indicating that the 
embryo may not yet be a discernible individual. Once 
the primitive streak develops at 14 days, the embryo is 
considered an individual, as it can no longer fuse with 
another embryo or split into twins.

The 14-day rule sought to strike a balance between 
the need to ascribe value to human embryos without 
abolishing	 the	 scientific	 investigation	 of	 viable	 human	
embryos. It is also just one of many regulations govern-
ing human embryonic and genetic research. Nonethe-
less, the 14-day rule is not without critique, both from 
those who believe that it places too little value on the 
moral status of an embryo, and from those who believe 
it is an arbitrary obstacle to important human develop-
mental research.

Until	 last	 year,	 the	 rule	 existed	without	 any	 practi-
cal methodological challenge. It was only in 2016 that 

two	scientific	groups	in	the	United	States	and	the	United	
Kingdom	 attained	 the	 capacity	 to	 grow	 self-organizing	
human embryos for 13 days in vitro –	for	the	first	time	
coming up against the barrier of the 14-day limit (2,3). 
Never	before	had	researchers	been	able	to	extend	their	
in vitro embryonic growth further. In addition, human 
embryonic stem cells were recently induced to develop 
features characteristic of later developmental stages, 
including primitive streaks and distinct germ cell layers; 
however, those were not intact whole embryos, and as 
such, did not violate the 14-day rule (4).

In addition to this immediate methodological chal-
lenge	to	the	14-day	 limit,	more	taxing	ethical	and	legal	
challenges will soon emerge. Early this year, a report 
on the implications of synthetic human entities with 
embryo-like features (SHEEFs) cast doubt on the ability 
of the simple 14-day rule to effectively direct research 
utilizing these or similar structures (5). SHEEFs are not 
a new concept, but they will soon become a new reality. 
They are embryo-like assemblies of cells created from 
pluripotent human stem cells. These could potentially be 
viable embryo-like cell clusters created from induced plu-
ripotent stem cells, or they could be structures distinct 
from embryos, but displaying similar features of develop-
ment (4). 

Adult human cells have yet to be induced to form a 
SHEEF; however, this work has progressed further with 
mouse cells, where researchers have maintained com-
binations of cultured embryonic and trophoblast stem 
cells up to 6.5 days with comparable development to 
maternally-developing embryos (6). In addition, research 
with	human	pluripotent	stem	cells	induced	from	adult	fi-
broblasts and grown in vitro has led to the development 
of organoids, including livers shown to be functional 
upon implantation and growth in animal models (7). 

The applicability of the 14-day rule to SHEEFs de-
pends	 on	 the	 definition	 of	 “embryo.”	 Is	 a	 “gastruloid”	
created	from	human	embryonic	stem	cells	that	exhibits	
three germ layers but no other familiar structural pat-
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terning	 an	 embryo?	 Is	 a	 structure	 apparently	 indistin-
guishable from a human embryo but created with human 
pluripotent stem cells induced from adult tissue also an 
embryo, and as such, subject to the same structural pro-
tections?

This technology is clearly in its infancy; however, the 
implications are that these current embryo-like cell clus-
ters could one day be sustained in vitro – or in vivo in 
the case of induced cells – to a point of development 
where	 more	 complex	 human	 features	 would	 develop.	
These	complex	human	features,	like	a	nervous	or	circu-
latory	system,	offer	great	potential	 for	scientific	 investi-
gation. However, the 14-day rule was designed to protect 
a	biological	 individual	 from	experimentation,	and	since	
these features are distinctly human, this may spark ethi-
cal controversy. 

Recently, several groups have spoken out in favour 
of	amending	or	extending	the	14-day	rule,	both	to	accom-
modate the progress of human embryonic research and 
to	account	for	the	difficulty	of	defining	SHEEFs	(5,8).	To	
some it seems absurd to have allowed the 14-day rule 
to stand, only for the rule to possibly be broken by re-
searchers (9). Without the 14-day rule, what would stand 
as	 a	 new	 limit?	 A	modified	 14-day	 rule	would	 need	 to	
take into account the new practical reality of growing hu-
man embryos beyond 14 days. It would also be valuable 
to include direction for research into SHEEFs and other 
structures that have similarities but do not conform to 
the	structural	definition	of	a	human	embryo.

It is inevitable that novel discoveries, as well as 
ethical, social, and legal challenges, will soon arise from 
research into viable human embryos in vitro and SHEEFs. 
It would be prudent for these concerns to be addressed 
shortly – before researchers advance beyond the limits 
and imagination of current ethical frameworks. ¾
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