
Why is human fetal material needed for research? 
 
University-based biomedical research aims to improve human health and the United States has 
made an enormous investment in this enterprise, largely through research grants provided by 
the National Institutes of Health (NIH). Despite innumerable breakthroughs in medical research 
and practice arising directly from this support, many diseases, whether common like diabetes, 
sickle cell disease, Parkinson’s, and cancer or rare like amyotrophic lateral sclerosis (ALS or Lou 
Gehrig’s disease) and Fanconi anemia, remain “lost causes” of medicine. Though in certain 
cases maintenance therapies provide a degree of relief, such as insulin injections for diabetes or 
hydroxyurea therapy for sickle cell anemia, they nevertheless entirely fail to correct the 
underlying problem. In the worst of cases, comfort care is all that can be offered. The field of 
regenerative medicine seeks to do more than ease pain and slow decline; the goal is to cure by 
better understanding the mechanisms of how diseases develop and how to repair or replace 
the very cells and tissues impaired or lost due to disease, damage, and decay.   
 
Scientists working in these fields are investigating ways to repair or create the cells, tissues or 
organs that have been damaged by disease. But, how does a researcher know that the tissue 
they have repaired or engineered will actually function as it should once transplanted into a 
patient? For that matter, by what method does an investigator actually learn how to repair or 
engineer a type of cell or tissue? It does not take a trained scientist to understand that an 
effective approach to this problem is to compare the engineered cells or tissue to their healthy 
counterparts prior to transplantation. From where is this “comparison” tissue obtained? 
 
Despite various ethical and moral tensions expressed by individuals throughout the ages, the 
use of human biopsies, excess surgical or pathology specimens, and cadaveric tissues has 
enabled physicians and scientists to better understand the form and function of our own bodies 
and more recently, to obtain the very cells and tissue to which rudimentary repaired or 
engineered versions might be functionally compared. Healthy donors, patients, and others 
whose tissues and sometimes entire bodies have been donated to research via their own 
decision or by that of a legally-recognized surrogate, literally give of themselves to improve the 
world for all of us. In this way, many people working in the field of biomedical research take 
tragedy and turn it into knowledge that benefits humankind. 
 
Human fetal material falls within this spectrum of tissue donation and research. The field of 
vaccine R&D is probably the best known example of how fetal material provides an invaluable 
resource to scientific and medical progress; most recently in work seeking to better understand 
and combat the spread of Zika virus, just as it did chicken pox and polio, among others.  But,   
there are many avenues of active biomedical research beyond vaccine development and a 
number of those areas likewise benefit significantly from the use of fetal material; in many 
cases the use of fetal material is the only effective approach. Why, despite the availability of 
modern tools and methods, including the use of embryonic and “reprogrammed” stem cells, 
does fetal tissue remain needed? The most obvious answer is rather straightforward: nature is 
far better at making tissues and organs than scientists are.  
 



Every field of human endeavor leading to ground-breaking technologies began simply but then 
built upon itself through a series of transitional technologies and approaches until goals were 
reached. Here, one might trace the path from tin cans connected via a length of string, through 
Bell’s telephone, to the wall-mounted rotary, to the cordless, to the “brick” mobile, to the latest 
smart phone. Though the field of regenerative medicine seeks to replace defective cells and 
tissues, it must first understand how they are made, why they may fail, how to repair them, 
how to mimic or engineer them in the laboratory and how they can be protected from a 
patient’s immune response when used in transplantation. The best clues to these processes 
come from nature itself and one must go the anatomic place and time during development to 
find those answers.  
 
For example, if a researcher seeks to better understand the heart and post-heart attack tissue 
damage, it is relatively simple to obtain human heart tissue from various adult sources including 
from victims of heart attack. However, if one wants to understand how to generate new or 
replacement heart tissue, one must understand the formation of the heart, what types of cells 
during development first make the heart, what genes are “on” and “off” in those cells relative 
to non-heart cells, and how do those genetic “switches” change over time as the heart forms? 
Such information might then be used to engineer or “coax” non-heart cells to form cardiac 
tissues in the laboratory for use in transplantation.  Scientists investigate these questions by 
obtaining and studying the “pre-heart” cells from the only time in development when they are 
present: the fetal period. This same principle holds true for many other types of cells during 
development that are present for only a short period of time and then disappear as organs 
grow and mature. We obtain various types of cells from critical developmental timepoints in 
nature and use them to teach us how to mimic or engineer their cognates in the laboratory for 
use in regenerative therapy.  
 
Another example of this includes research to provide insulin-producing cells for transplantation 
into diabetics, including juvenile diabetics. Children suffering from Type I or juvenile diabetes 
lack the capacity to make the hormone insulin because their insulin-producing cells (pancreatic 
beta cells) have been destroyed by what is likely an immune system attack launched by their 
own body; an “autoimmune” disease. One goal of such research is to use stem cells to make 
human pancreatic beta cells for transplantation into diabetics, thereby relieving them of the 
daily finger pricks and insulin injections they need to stay alive. 
 
Pancreatic beta cells are made during the early stages of human development. From a fertilized 
egg to a newborn, the development of different cells and tissues is a stepwise process involving 
many genes and different types of cells. We need to understand the normal or “natural” 
process of pancreatic beta cell formation, in order to learn how to direct the maturation or 
“differentiation” of human stem cells into functional beta cells.  We use human fetal material to 
understand how pancreatic beta cells are normally made and then use that information to 
design experiments that direct the differentiation of stem cells.  
 
In addition, we use fetal blood- and immune system-forming tissue to study the human 
immune response.  This involves replacing the mouse immune system with a human immune 



system. Mice that have human immune systems are an invaluable scientific resource, but these 
mice are engineered to this condition only by means of the use of human fetal material.   These 
mice   allow us to model and better understand the auto-immune attack that leads to type I 
diabetes, among other diseases. This works by combining human immune and insulin-
producing cells in a living system (the mouse).  Similar approaches are being used to learn how 
to make other transplantable cells and tissue “invisible” to immune system attack so that they 
might serve as “universal donor” stem cells for use in a wide variety of different transplantation 
strategies. Here, the use of fetal blood- and immune system-forming cells transplanted into 
mice allows the “universal donor” cells and tissues to be tested for their ability to resist 
rejection by a human immune system. In these experiments the use of fetal blood-forming 
material is far superior to other sources such as adult bone marrow or even cord blood. Better 
research leads to better therapies. 
 
If human fetal tissue is needed, why can it not be obtained from miscarriages instead of 
abortion? Here, timing is very important. Almost all miscarriages happen at home or in 
locations in which fetal material is not recovered and, importantly, preserved in a usable state. 
Just as obtaining tissue during a scheduled surgery or an in-hospital autopsy soon after death 
provides tissue that is untainted by decay relative to obtaining those same tissues from the 
morgue or a funeral home, obtaining fetal material from elective pregnancy termination is far 
superior to obtaining whatever material might be recoverable following spontaneous 
miscarriage, even assuming a mechanism existed for the collection of such material.   
 
Some have pointed out that despite the scarcity of tissue available from miscarriages, that even 
a small amount of this rare material could be used to generate cell lines capable of additional 
growth/expansion in the laboratory to the potential benefit of hundreds of other laboratories. 
While it is true that cell lines are invaluable resources in biomedical research, cell lines cannot 
teach us about the operation of cells that are organized into systems that perform bodily 
functions, such as integrated organs and tissues. In other words, as an organ, the heart (for 
example), is more than a collection of cardiac cells. There are multiple different types of heart 
cells along with other organ-specific supporting cell types and structures that form/combine at 
specific times during development.  Simply put, an organ’s cell lines do not tell the story of how 
that organ develops or works. 
 
What is more, there are many types of cells in nature, including almost all neurons, that 
scientists have not been able to make grow or multiply as cell lines. Neurons, heart cells, and 
certain kidney cells, to name but three types critical to our understanding of human disease and 
cellular therapies, appear never to divide again once they are formed in nature; yet continued 
cellular division is an absolute requirement for the formation of a cell line. Non-dividing cells 
are termed “post-mitotic” and the only way to generate a cell line from them is to genetically 
engineer and/or damage them such that they ignore their own regulatory signals and continue 
to grow unchecked in a manner that is quite similar to what occurs in advanced stages of cancer.  
While such so-called “immortalized” cell lines remain of value to certain avenues of research, 
they are completely unsuitable for many areas of research designed to understand how cells 
normally grow and develop. For studies such as these, as well as research designed to better 



understand complex tissue organization and function, the use of formed tissue, not cells, is the 
only effective approach.  
 
Why not study animal tissues instead? While humans and lower animals share an amazing 
amount of biology in common, and have similarities that contribute enormously to ideas 
relevant to human health, not everything is the same between us. There are many conditions, 
diseases, and basic biological features of our species that are uniquely human. To understand 
human-specific differences, one must use human tissue. A case in point is the human fovea 
within the eye. We possess high acuity color vision due to a specialized area of the human 
retina, the fovea. Such a high-acuity area does not exist in most mammals or other 
experimental model organisms. Tragically, this is the very area that is prone to degenerate as 
we age. Age-related macular degeneration, which occurs in approximately 25% of people over 
age 75, leads to loss of high-acuity vision. All of the activities of daily living, even those as simple 
as face recognition, are lost in macular degeneration. To understand the vulnerability of this 
area, or to regenerate it someday, we need to understand its development and function. 
Although some retinal stem cells exist, including those from humans, they do not form a fovea 
in the lab.  Our lack of knowledge of the normal development of the fovea stymies attempts to 
generate this tissue in the lab. Because the fovea develops during gestation, and is almost 
unique to humans, human fetal tissue provides the required starting point for such studies.  
 
Science is a tool for methodically exploring the world and improving the human condition.  It 
can proceed most rapidly and efficiently when investigators have the best available resources.  
The advancement of science is not, however, an unqualified objective. Scientists must take into 
account societal and ethical concerns. The use of human fetal tissue in research can be 
conducted in a fair and responsible manner. Abortions occur in this country because they are a 
legal medical procedure. Fetal remains from this procedure can simply be discarded as medical 
waste. Or, adult women can donate those remains to research, in much the way other human 
tissue and organs, following surgery or death, is donated to research. The process requires 
attention to issues of informed consent and other ethical considerations (no financial or other 
inducements, a separation between the decision to undergo the procedure and a decision to 
donate, no change in treatment afforded whether a donation is made or not). With these issues 
taken into consideration and properly conducted, the important and unique resource of human 
fetal tissue can be used responsibly in research.  
 
 
 
 
 
 
 
 
  



Select resources for further reading: 
 
An authoritative overview describing the use of mice containing a human immune system to 
study infectious disease and vaccine development - Table 4 therein describes many infectious 
diseases studies using this system: 
http://www.nature.com/nri/journal/v12/n11/full/nri3311.html 
 
A fundamental understanding of many biological processes relevant to human health and 
disease has stemmed from experimental studies in similar “humanized” animal models, 
particularly in rodents. A few examples of these include: 
 
Hepatitis C 
http://www.nature.com/nprot/journal/v7/n9/abs/nprot.2012.083.html 
 
HIV 
http://www.nature.com/cmi/journal/v9/n3/full/cmi20127a.html 
 
Malaria 
http://www.cell.com/trends/parasitology/fulltext/S1471-4922(15)00145-2 
 
Graft-versus-host disease (GvHD) 
http://www.ncbi.nlm.nih.gov/pubmed/26588186 
http://www.nature.com/cmi/journal/v9/n3/full/cmi20122a.html 
 
Cancer 
http://www.ncbi.nlm.nih.gov/pubmed/25185190 
https://www.ncbi.nlm.nih.gov/pubmed/26479923 
http://www.nature.com/onc/journal/v35/n3/full/onc201594a.html 
http://www.humouse.org/images/publications/vatakis2011.pdf 


