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The Boston Tech Hub Faculty Working Group, hosted by former Secretary of Defense and Harvard Kennedy School 
Belfer Center Director Ash Carter and Harvard SEAS Dean Frank Doyle, will convene its fourth and final session of the 
fall semester on the topic of life extension technologies. The session will examine current applications, capabilities, 
limitations, and ongoing debates regarding acceptable use, regulation, and governance of the technology.

Context

• Life-extension technologies (LETs) are a broad class of technologies meant to slow down, halt, or 
reverse aging.1, 2  Several foundational aspects are worth noting:

• There is disagreement about whether aging is a disease or a naturally-occurring biological 
process associated with a higher incidence of other diseases (e.g., heart disease, Alzheimer’s). 
To date, the Food and Drug Administration and the World Health Organization have declined 
to classify aging as a disease.

• Similarly, it is difficult to define what in aging is ‘normal’ vs. ‘abnormal’—whether someone’s 
body is ‘older’ or ‘younger’ than their age. Among other things, this makes it difficult to classi-
fy an intervention as ‘therapy’ or ‘enhancement’, which may complicate how the technologies 
are viewed. There are several companies that claim to be able to tell consumers their ‘true’ age 
based on biomarkers, along with applications for how to optimize those biomarkers.

• Finally, there is disagreement as to whether LETs, if found to be effective, should be used, for a 
variety of reasons. (see Public Purpose Considerations for more)

• Researchers are exploring several mechanisms to slow down or reverse the aging process. Among 
others:

• Affecting Sirtuins. Sirtuins are proteins that affect metabolic regulation and may influence 
aging; humans have seven of them.3 Research with mouse models “suggests that protection of 
genome stability is among the most important roles of sirtuins during stress response.” Some 
believe that mildly stressing the body (e.g., calorie restriction, exposure to cold temperatures) 
activates sirtuins, which may improve cell health. Supplements that increase nicotinamide 
adenine dinucleotide (NAD+), an enzyme that sirtuins need to function.

1 We thank Naomi Silverstein for her assistance with this brief.

2 This is obvious but worth noting for clarity’s sake: LETs meant to slow down, halt, or reverse the aging process are distinct from treatments that 
extend the lives of individuals with specific ailments. Insulin is a life extension technology for individuals with diabetes; antibiotics are life extension 
technologies for individuals with infections. This session will focus on aging-oriented LETs.

3 Sirtuins are ‘highly conserved’, meaning that they serve similar functions in many species, indicating that they are an important component of life.



Boston Tech Hub Faculty Working Group:  Fall 2019 2

• Using ‘Young Blood’ to Rejuvenate Cells. Research using mouse models showed that inject-
ing blood plasma from young mice into old mice caused the older mice to perform better in 
spatial-memory tests,4 and connecting the circulatory systems of a young and old mouse can 
“reverse age-related impairments in neural stem cell function in the old brain.”5, 6

• Targeting ‘Old’ Cells with Senolytics. Senolytics are compounds that “encourage the aged 
cells to selectively self-destruct so the immune system can clean them out.”7 This may improve 
organ function and reduce the incidence of age-related disease, though human trials are 
currently small and nascent.

• Gene Therapy/Editing. In the nematode model c. elegans, researchers such as Cynthia 
Kenyon showed that altering a single gene could double its lifespan.8 More speculatively, 
Harvard biologist George Church cofounded a company that seeks to use gene therapy to 

increase the lifespan of dogs.9

Applications

• Increasing Longevity. LETs may increase the lifespans of those who have access to the technologies, 
whether by reducing the incidence of age-related diseases or by ‘rejuvenating’ the body’s cells, thereby 
reducing cellular age.

• Improving Quality of Life. Along similar lines, LETs may improve quality of life for individuals who 
reach a certain age, even if they do not substantially increase lifespan. Researchers refer to this as 
increasing the “health span” of human beings.10

4 Goldman, Bruce. “Infusion of young blood recharges brains of old mice, study finds.” Stanford Medicine. May 4th, 2014. http://med.stanford.edu/
news/all-news/2014/05/infusion-of-young-blood- recharges-brains-of-old-mice-study-finds.html.

5 Villeda Lab. University of California-San Francisco. http://villedalab.ucsf.edu/rejuvenation

6 Researchers stress that these studies have only been done in mice, and human trials are needed to know about using similar methods on humans. 
At least one company, Ambrosia, began offering ‘young plasma’ infusions to humans, though it has stopped doing so after an FDA advisory 
cautioned against it.

7 Adam, David. “What if Aging Weren’t Inevitable, but a Curable Disease?” MIT Technology Review. August 19th, 2019. https://www.technologyreview.
com/s/614080/what-if-aging-werent-inevitable-but-a-curable-disease/

8 Kenyon, Cynthia et al. “A C. elegans mutant that lives twice as long as wild type.” Nature. December 2nd, 1993. https://www.ncbi.nlm.nih.gov/
pubmed/8247153

9 Regalado, Antonio. “A stealthy Harvard startup wants to reverse aging in dogs, and humans could be next.” MIT Technology Review. May 9, 2018. 
https://www.technologyreview.com/s/611018/a-stealthy- harvard-startup-wants-to-reverse-aging-in-dogs-and-humans-could-be-next/.

10 Weintraub, Karen. “Aging is Reversible—at Least in Human Cells and Live Mice.” Scientific American. December 15th, 2016, https://www.scientifi-
camerican.com/article/aging-is-reversible-at-least-in- human-cells-and-live-mice/.
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Public Purpose Concerns and Considerations

• Inequity. If one or more classes of LETs do in fact increase average lifespan, it is probable that they 
will be restricted to those who can afford them. This concern is true for both inequities within and 
between countries. In practice, inequity in LETs may be not substantively different than with many 
other products—and even other life-saving pharmaceuticals—but LETs may be viewed differently.

• Ecological Impacts. Some worry that extending lifespans will cause negative externalities from great-
er use of resources in a planet with a growing population and limited resources.

• Hype. For many, LET hype and hope currently outpace the science. Companies can sell non-Food 
and Drug Administration (FDA)-approved pharmaceuticals as supplements rather than medical 
treatments, potentially offering false hope and negative consequences to users. This could have both 
immediate negative effects and longer-term consequences to the industry.

Governance and Regulation

• The FDA does not classify aging as a disease, meaning that it will not approve explicitly anti-aging 
therapies for that use. Therapies meant for use to treat age-related diseases, on the other hand, are 
regulated by the FDA.

• The World Health Organization’s International Classification of Diseases (ICD-11) includes an ag-
ing-related extension code that can be applied to diseases—“ageing- related means ‘caused by patho-
logical processes which persistently lead to the loss of organism’s adaptation and progress in older 
ages”—but not as a disease itself.11

• Many researchers spin out biotechnology companies from their work, but classify their products as 
supplements, rather than treatments. Classifying the product as a supplement allows companies to 
sell it without FDA review or approval.

• In February 2019, the FDA released a safety alert advisory urging against the use of plasma infusions 
of ‘young’ blood, causing a controversial company doing so to halt all patient treatments.12

11 “ICD-11 for Mortality and Morbidity Statistics.” World Health Organization. April 2019. https://icd.who.int/browse11/l-m/en#/http://id.who.int/icd/
entity/459275392

12 Edney, Anna. “Beware of Using Young People’s Blood to Halt Aging, FDA Says.” Bloomberg News. February 19th, 2019. https://www.bloomberg.
com/news/articles/2019-02-19/beware-of-buying- young-people-s-blood-to-prevent-aging-fda-says
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Discussion Questions

• Should aging be classified as a disease? Why or why not?

• How different are LETs from other technologies? Is the ‘treatment vs. enhancement’ framework viable 
for LETs?

• If LETs are effective, do governments have a responsibility to make sure they are broadly accessible? 
How would governments do that?

• Should academics and researchers profit from the sale of non-proven supplements making 
potentially-exaggerated claims?

Readings

Marisa Taylor. “A Fountain of Youth Pill? Sure, If You’re A Mouse.” Kaiser Health News. February 2019.

David Adam. “What if Aging Weren’t Inevitable, But a Curable Disease?” MIT Technology Review. August 
2019.

Jayne C. Lucke et al. “Anticipating the Use of Life Extension Technologies.” European Molecular Biology 
Organization, Science and Society. 2010.




