
World Nutrition 2020;11(3):2-11 

2 

WHY MAKE FAKE BREASTMILK? 
George Kent∗ 

There are efforts underway to make “breastmilk” called Biomilq through cell culture, which 
means growing cells under controlled conditions (Invitrogen and Gibco. 2020). The Biomilq 
people say, “We’re working to produce cultured human breastmilk using patent-pending 
technology in order to offer families a more nutritious and more sustainable option for feeding 
babies.” More nutritious than what? More sustainable than what? Why are they doing this? In the 
long and checkered history of innovation in infant feeding (Crowther, Reynolds, and Tansey 
2009; Stevens, Patrick, and Pickler 2009), this does not look promising. 

There is a similar attempt to develop a cultured infant feeding product by TurtleTree Labs ((Roy 
2020; Turtletree Labs 2020; Watson 2020b). The focus in this paper is on Biomilq, but the same 
issues could be raised in relation to TurtleTree’s project. 

There is a great deal of commentary about Biomilq in the popular press, much of it from public 
relations firms (Biomilq 2020; Corbyn 2020; Egger and Strickland 2020; Jordan 2020; Martyn-
Hemphill 2020; Lamb 2020; Miller 2020; Peters, Adele 2020; Peters, Joshua 2020; Randall 
2020; Roy 2020; Sklar 2020; Watson 2020a; Wuench 2020; Zhang 2020). There is no discussion 
of it in reputable scientific journals. Some question the project because of its linkage to the Bill 
and Melinda Gates Foundation (Children’s Health Defense Team 2020. Also see Loffredo and 
Greenstein 2020; Malkan 2020; Schwab 2020). The Biomilq initiative is not related to the United 
States Department of Agriculture’s project called MILQ (USDA 2020). 

HEALTH 
Serious assessment of a new feeding product for infants should not be based on its list of 
ingredients. It should be based on its actual performance in protecting and promoting health, 
primarily for the infant, but also for the mother. Assessments should be based on comparisons 
with the gold standard, optimal breastfeeding practices. How would the health impacts of using 
Biomilq compare with those from breastfeeding, or providing expressed breast milk, or using 
conventional infant formula? What would be the health risks involved in using Biomilq? So far, 
Biomilq advocates have not explained how they would assess the product (Kent 2019a). 

The idea that human breastmilk can be synthesized is dangerous. United Nations agencies and 
many national government agencies recommend exclusive breastfeeding for six months, which 
means no other foods should be provided for that period (Victora et al. 2016; WHO 2018). 
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Feeding infants Biomilq alone for six months would be very risky. There is no good way to test 
Biomilq on infants.  
 
Breastfeeding is a process while breastmilk is a product. Breastmilk can be delivered through the 
breastfeeding process, with important skin-to-skin contact and constant biodynamic 
communication between mother and infant that supports adjustment of the breastmilk to meet the 
needs of the infant, Breastmilk  can be delivered through a bottle or cup, but neither supports the 
biodynamic breastfeeding process (Kent 2017a, 134-140; Kent 2019a; Thorley 2018). When 
United Nations agencies and national government agencies recommend exclusive breastfeeding 
for about six months, they are talking about biodynamically active breastfeeding, not just the 
passive delivery of a product during that time period.  
 

ENVIRONMENT 
One representative of Breakthrough Energy Ventures said Biomilq “not only offers a better 
solution for the environment, but will also improve nutrition for infants around the globe” 
(Randall 2020). Just as Biomilq supporters have not provided any evidence for this claim about 
“improving nutrition” they also have not explained how it would “offer a better solution for the 
environment.” A good deal of research has been done on the environmental impacts of 
production, marketing, and use of infant formula (IBFAN 2020) but none has been done on the 
likely environmental impact of the production, marketing, and use of Biomilq.  
 
Biomilq advocates sometimes suggest that their the main objective is to reduce the 
environmental damage that results from raising cows to produce all the milk that goes into 
making conventional infant formula. Would fake breastmilk be better than, say, infant formula 
made with fake cow’s milk (Watson 2020c)? 
 

MORE QUESTIONABLE CLAIMS 
The Biomilq website says, “Breastfeeding is hard for most & impossible for many.” (Biomilq 
2020). They offer no evidence to support these claims. Only a small percentage of women are 
physiologically unable to breastfeed. Many women who do have difficulties can be helped by 
lactation counselors (Morrison 2018). 
 
The website says, “More than 4 out of 5 moms have to stop breastfeeding before the 
recommended six months” (Biomilq 2020). Apparently, this is about the US, not the world as a 
whole. According to the US Centers for Disease Control and Prevention, “Among infants born in 
2015 in the United States, 4 out of 5 (83.2%) started to breastfeed, over half (57.6%) were 
breastfeeding at 6 months” (CDC 2018). What was the basis for the their saying 4 out of 5 
mothers stop breastfeeding by six months?  
 
The Biomilq people say their system “allows us to create the full constellation of complex 
components in perfect proportion” (Randall 2020). That is a bit like saying my buckets of red, 
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yellow, and blue paints, mixed together in the right proportions would ensure that my paintings 
will be as good as any Rembrandt painting. 
 
Joshua Peters, a Biomilq supporter, acknowledges that the scientific basis for the claim that they 
can produce cell-based breastmilk has been exaggerated: 
 

They haven’t created a full replacement for breast milk yet, after all, just a 
cultured version that contains two of the major components of the original: lactose 
and casein. They take the presence of these two major components to mean that 
they are on the way to creating milk nutritionally equivalent to breast milk. 
(Peters, Joshua. 2020) 

 
Finding a way to put two parts together hardly signals they are well on their way to producing a 
complicated living thing. 
 

IDENTITY ISSUES 
 

 
 
As we can see in their trademark, above, the Biomilq people describe the product they imagine 
as human milk. They sometimes call it breastmilk. They believe using a few components that 
came from real breastmilk in the process of making their product makes it breastmilk. There is 
no foundation for that reasoning in science or in past practice.  
 
Under US law, what we commonly refer to as milk is defined as a “lacteal secretion practically 
free from colostrum by the complete milking of one or more healthy cows” (Cohen 2019). 
Surely, if cow’s milk is defined as something that comes from cows, breastmilk must be defined 
as something that comes from human women’s breasts. Putting some genuine mammary 
epithelial cells into something entirely new, produced through cell culture, doesn’t make that 
new product the same as breastmilk. 
  
There are intense ongoing debates about the legal identity of many different kinds of food 
products. The issues here relating to cell-based foods are comparable to those raised about 
whether plant-based “meats” really are meat (Beaver and Sylvester 209; Watson 2020d). 
Biomilq does not have the right to decide that the product they hope to produce will actually be 
human milk. That issue has not yet been addressed by legal experts and relevant agencies in the 



World Nutrition 2020;11(3):2-11 

5 
 

US or anywhere else. The proposed product is best understood as another form of infant formula, 
a new type of breastmilk substitute (Kent 2017a, 123-140). 
 
Biomilq is said to be “an artificial breast milk start-up that offers a green alternative to baby 
formula” (Randall 2020). It certainly is artificial, which in itself means it is not breastmilk. The 
suggestion that Biomilq would actually be breastmilk is not just wrong; it is likely to be viewed 
as offensive, dangerous, and perhaps illegal.  
 

MONEY 
What would Biomilq cost to parents? The price is likely to be high because of the complexity of 
manufacturing, packaging and transporting the product, and also because of the of the need to 
ensure a substantial return to investors. Would parents have to pay more for Biomilq than they 
would pay for ordinary infant formula? Would parents be willing to pay a higher price for 
Biomilq because it supposedly has a smaller environmental impact? Would they believe that 
Biomilq provides health benefits that justify higher costs? 
 
Infant formula can be expensive, but that is not because it costs a lot to make. The main 
ingredient of most infant formula is powdered cow’s milk, which can be obtained from Alibaba 
for $1,200 a ton (Alibaba 2020). Alibaba also sells several different types powdered formula for 
between $2,700 and $18,000 per ton. Whoever packages that powder together with a few other 
ingredients is likely to sell it for much more than that, as is evident from the prices on packaged 
and branded infant formula on the Alibaba website. To illustrate, Similac Advance sells for $10 
for a 12-ounce package. That means this formula sells for $320,000 per ton. The product is sold 
for even more on Amazon and other outlets. 
 
Other ingredients in infant formula would cost much more than powdered cow’s milk by weight, 
but they constitute only a small share of the total weight of powdered infant formula. There are 
also costs for advertising, packaging and shipping. Nevertheless, it is clear that infant formula 
yields very substantial profits. It is not surprising that manufacturers, wholesalers, and retailers 
eagerly promote sales of infant formula.  
 
If Biomilq makes it to the marketplace at a retail price comparable to that of currently available 
infant formula, the formula industry would be likely to drop the price of conventional infant 
formulas. That could be followed by the industry’s offering to buy out and perhaps close down 
the Biomilq initiative. That could be another way of providing a return on investment for those 
who have backed it. 
 

BANKED HUMAN MILK 
Some who doubt the merits of the Biomilq initiative say: 
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Instead of investing millions in a lab-grown product fraught with technical 
challenges, those who really want to make a difference should educate women on 
the unique benefits of breastfeeding. It would also make sense to try to eliminate 
backward policies in the workplace as well as cultural and other barriers that, for 
some women, make breastfeeding challenging (Children’s Health Defense Team, 
2020). 

 
There are other options to consider as well. Biomilq advocates argue that until now women who 
cannot or choose not to breastfeed have no alternative but to feed with infant formula. They 
ignore options such as mothers expressing or pumping their own milk, or using wet-nurses.  
 
They also do not mention the possibility of feeding with pasteurized milk from other women, 
obtained through a human milk bank. Alongside efforts to educate parents and policymakers, 
money could be invested in efforts to promote the use of banked human milk rather than infant 
formula. Currently, human milk banks are used primarily to feed premature or critically ill 
infants such as those in hospitals’ neonatal intensive care units (NICUs). Milk bank operations 
could be expanded to make pasteurized human milk readily available to women who cannot or 
choose not to breastfeed their infants (Kent 2017b; also see Ballard et al. 2019). 
 
The Biomilq project got $3.5 million from Breakthrough Energy Ventures, a major investment 
fund, to support the development of the product. Perhaps another $3.5 million could be invested 
into the pilot projects to develop good ways to extend the reach of human milk banking in 
different parts of the world. I sketched out the potential in a previous article: 
 

Businesses designed to make human milk more readily available could be set up in 
low-income as well as high-income countries. There would be a variety of problems 
to overcome, as in any business startup. If the managers of the project were mainly 
interested in improving children’s health rather than taking home a lot of money, 
these businesses could lead to substantial benefits for both women and children.  
 
Some of these enterprises could be managed entirely by women. Men could be 
limited to advisory roles, as determined by the managers.  
 
These enterprises could begin as small pilot projects, with well-chosen advisors who 
would seek ways to ensure safety and address other concerns. Appropriate bodies of 
government could develop systems for regulating these enterprises. Transparency in 
financial arrangements could help to limit abuses.  
 
Such initiatives could lead to the creation of many small businesses. Some would 
succeed and some would fail, and a great deal would be learned in the process. 
National governments could establish central offices to oversee them. Global 
agencies such as UNICEF and the World Health Organization could draw up suitable 
guidelines for managing human milk banks. (Kent 2017b, 241) 

 
This idea would be acceptable in some societies and not in others. There would be risks of abuse 
(Fentiman 2010; Kent 2017b; Kent 2019b; Moroney 2017; Smith 2017). These operations, like 
all milk banks, should be carefully regulated. Relevant regulations should be applied to all types 



World Nutrition 2020;11(3):2-11 

7 
 

of infant formula as well. The Human Milk Banking Association of North America offers 
excellent guidance (HMBNA 2020). 
 
Pilot projects could be set up to test the concept. People wouldn’t reply to the request for 
proposals unless they felt there was a good chance of success in their cultural settings. The odds 
of success seem much better than the odds of producing good fake breastmilk. 
 
After a five-year period, the results from those pilot studies could be compared with the results 
from the Biomilq initiative on every dimension of interest. The findings would help decision-
makers make well-informed judgements on which of these approaches offers the more promising 
path forward. 
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