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This longevity supplements market intelligence 
report is for:

• Investors seeking clarity on investment 
opportunities, market dynamics and risk factors;

• Longevity supplement innovators looking 
to better target their product and marketing 
messages;

• Existing supplement brands looking for the next 
big product category to focus resources into;

• Developers of digital apps and biomarker panel 
developers to better understand their role in the 
longevity supplement supply chain;

• Executives of large pharmaceutical, retail, 
and product brand companies to evaluate their 
participation in the longevity economy.

SINGLE USER LICENCE:
The information provided by First Longevity Limited in this report is for the sole use of the purchaser. 
Neither the full report or any part of the report may be duplicated or transmitted in any manner or by 
any medium without prior permission from First Longevity. Any such act will be considered as the 
breach of the single user licence under which the report has been purchased.
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Longevity.Technology and its associated logo is a trademark of 
First Longevity Limited and the subject of trademark applications 
or registrations in various countries around the world. All other 
trademarks are the property of their respective owners.

Disclaimer: First Longevity Ltd publishes market research reports 
on various industry sectors. All reports purchased via the website, 
email or over the phone are subject to the following disclaimer. A 
purchase automatically indicates acceptance of the disclaimer. The 
information on this document is provided for information purposes 
only. It does not constitute any offer, recommendation or solicitation 
to any person to enter into any transaction or adopt any investment 
strategy, nor does it constitute any prediction of likely future 
movement in market activity or timing. Users of this document 
should seek advice regarding the appropriateness of investing in 
any securities, financial instruments or investment strategies and 
should understand that statements regarding future prospects 
may not be realised. Opinion and estimates are subject to change 

without notice.  We, at First Longevity, gather information from 
various sources such as face-to-face interviews, paid databases, 
annual reports, surveys and media releases. This information is 
collated in good faith and used an as-is-and-as available basis by 
us. Our reports should only be construed as guidance. We assert 
that any business or investment decisions should not be based 
purely on the information presented in our reports. We will not 
be responsible for any losses incurred by a client as a result of 
decisions made based on any information included in the reports. 
We do not guarantee or take responsibility for the accuracy, 
completeness, reliability and usefulness of any information. In 
many cases, the opinion expressed in the reports is our current 
opinion based on the prevailing market trends and is subject to 
change. The information provided by us is for the sole use of the 
authorised recipient(s). No part of the information or service may 
be duplicated or transmitted in any manner or by any medium 
without prior permission from First Longevity. Any such act will be 
considered as the breach of the multi-user licence under which the 
report has been purchased.
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Text

It’s still a problem to get drugs approved for 

aging, and I hope that gets solved. But in 

the meantime, I think the first set of really 

effective interventions may be supplements 

that get tested adequately, validated 

and then put it into widespread 

use, and so I’m very excited 

about this space.

Dr Brian Kennedy

Distinguished Professor

Department of Biochemistry and Physiology

National University of Singapore

Hope
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Imagine the hallmarks of aging to be a tree; the
molecular pathways controlling the hallmarks of
aging would be the roots, and the ingredients
within longevity supplements would be
the fertiliser, influencing these
pathways to decelerate
the rate of aging.

The Tree of LongevityTM
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The goal of this report is identify the opportunities 
for growth in the longevity supplements market, the 
factors that will drive that growth together with the 
challenges that this early market will encounter as 
it moves into scale and validation.

When we started this report, we had an opinion 
that was quashed relatively early-on: that 
supplement manufacturers would migrate their 
product through the tyrannies of clinical pipeline 
development to ultimately arrive at a therapeutic-
grade compound that had proven safety and 
efficacy for a targeted disease endpoint.

The graphic displayed thoughout this report is 
66.6% of its former-self: originally we envisioned 
an image that illustrated three states:

• Supplement, approved as safe, but with minimal 
clinical evidence

• Supplement that is building a bank of clinical 
evidence to boost its competitive marketing 
claims

• Supplement that is authorised as a prescription-
grade therapeutic.

We were too early with this hypothesis and had 
our graphics department exercise the necessary 
edits, but we we still consider this an option for 
the future. Creation of a therapy is a long and 
expensive process and, in its later stages, only 
fundable by later-stage investors or big pharma. 
So will a supplement, a ‘food supplement’, prove 
to slow the rate-of-aging and/or have a proven-
positive effect on an aging-outcome? Yes, in our 
opinion, one day.

Would that food supplement need to be clinical 
grade and supported by an international 
pharmaceutical business? No.

The opportunity is as big and as appealing 
for a multinational food and drink processing 
conglomerate: imagine being able to stock 
supermarket shelves with a tasty snack or drink 
that is ‘proven’ to make you live longer and 
healthier. 

We trust you enjoy reading this market intelligence 
report and thank you for your support in purchasing it.

Daragh Campbell 
Scientific Editor, 
Longevity.Technology 
Market Intelligence Unit

Phil Newman 
Founder and CEO, 
First Longevity Ltd, 
Editor-in-Chief, 
Longevity.Technology

A new era of healthspan and longevity:

Longevity supplements
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This introduction is not intended for provision of any health or medical advice. It does not 
endorse any of the related health advice included in this report or support any of the health 
claims made by the commercial products that are mentioned. Neither Dr Richard Siow or 
King’s College London take any responsibility for ensuring the accuracy of the content in 
this report and have not received renumeration for providing this introduction.

In my role as Director of Ageing Research at King’s 
College London, a cross-Faculty consortium of 
researchers taking a multidisciplinary approach to 
better understand the mechanisms of aging and 
enhancing healthy longevity, I am often asked what 
are the best strategies to improve our lifespan and 
healthspan now? The answers are complex, personal 
to each individual and, in the case of “rejuvenation” 
therapies, we do not have sufficient data from 
validated trials yet. 

Nevertheless, we are living in exciting and 
unprecedented times, where the science supporting 
morbidity compression has contributed to significant 
advances to a point where many credible methods 
for maintaining health throughout the life-course 
have already been identified, with several advancing 
through clinical trials. In parallel, those seeking to 
improve their own health and longevity now have the 
unique opportunity to make immediate changes to 
their lifestyles in terms of exercise, sleep, diet and 
environment. The recent emergence of “longevity 
supplements” represents a new strategy that early 
adopters can embrace to feel younger and healthier 
for longer. 

Dietary supplements to improve healthy longevity 
are being increasingly marketed, with early players 
accelerating their market share, and from the findings 
in this report, many others will appear. With growing 
interest in this new product category for investors, 
innovators and consumers, there will be a need for 
more rigour in validating therapeutic claims so that 
the benefits of specific longevity supplements can 
materialise over time – the opportunity is too great 
for those with responsibility and knowledge to allow 
certain vendors to over-claim and out-market validated 
innovations.

Successful companies in the sector will improve 
consumer confidence if they are able to provide 
confidence to consumers as well as healthcare 

professionals that their claims are based on robust 
clinical evidence with appropriate regulatory approvals, 
but the bar for market entry currently remains relatively 
low. In addition, we are likely to welcome strategic 
partnerships with academic institutions to provide 
further evidence of a product’s efficacy through 
relevant research, and also with partner companies 
providing aging biomarkers and tracking various health 
parameters: empowering the more astute longevity 
enthusiasts to make their own regular assessments of 
their personal health and performance.

Given the potential size of the consumer market, 
there is increasing appetite in the health and 
wellbeing community to support and promote dietary 
supplements to enhance longevity.  However, much 
of the scientific knowledge and basis for how these 
supplements might impact on the longevity and health 
of an individual is not well understood outside of the 
scientific community. 

This thorough report from Longevity.Technology’s 
Market Intelligence Unit provides important insights for 
the longevity supplement market through highlighting 
key concepts for potential investors, product 
developers, market entrants and consumers. I hope 
that you find it as interesting and informative as I did.

Richard Siow, PhD
Director, Ageing Research at 
King’s (ARK), Faculty of Life Sciences & 
Medicine, King’s College London
Fellow of The Royal Society of Biology
Strategic Advisory Board Member, All Party 
Parliamentary Group for Longevity
International Advisory Board Member, 
The Lancet Healthy Longevity

Foreword
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The high-cost impact of more old people with health conditions
The UN estimates that 1 in 6 people (globally) will be over the age of 65 by 2050. The value of lost 
production due to morbidity and mortality from non-communicable diseases (NCDs), coupled with the effect 
of individuals diverting savings to cover treatment costs, is estimated to be equivalent to around 3-10% tax 
on GDP based on a macroeconomic model calibrated for selected countries out to 2050. 

Longevity supplements slow the rate of aging: so, more old people 
then?
Morbidity compression and life-extension will create potentially significant net savings for the global 
economy. Many geroscience-based approaches are still in the traditional clinical development pipeline, 
requiring long, expensive clinical trials and regulatory approval before they can be used in the general 
population. Until then, longevity supplements are in pole position to be the first set of effective interventions 
that can be tested adequately, validated and marketed for widespread use. This will require the successful 
dissemination of the relevant information on how longevity supplements can impact the rate of aging 
beyond the scientific community to the wider public.

Life will become perpetual: so stay fit, healthy and creative – while you 
continue to work
Currently, countries like Singapore are ahead of the US in terms of healthcare and preparation for the 
coming ‘tipping point’ in the aging population. It is increasingly likely that the millennial generation in the US 
will never retire, as lifespans and the cost of living continue to rise. Taking advantage of both the improved 
health status of the population and the extended duration of active life could promote the growth potential 
of economies facing aging trends. 

Nobody wants to die; even more-so, the older you get!
Our research has shown that with age comes an increase in the percentage of individuals who want to live 
both for as long and as healthily as possible: 74% in Gen Z & Millennials to 93% in Silent and Greatest 
(those aged 74 and over). No great surprise: as the possibility of dying from old age comes closer the more 
you want to ‘hang on’; however, our research has also shown that Baby Boomers agree with Millennials – 
start supplementing to live a longer life when you’re in your twenties.

Executive summary

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
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Longevity supplements are a new entry into a growing 
market
Supplements form part of a growing trend away from pharmaceuticals. As borne-out by our research, 
with age, there becomes a greater want to live both as healthily and for as long as possible. As the 
population of older generations is growing, and tends to spend more money on supplements, this creates 
a large and lucrative older market for longevity supplements. The global market for complementary and 
alternative medicine products is forecast to grow at a compound annual growth rate of 18.2% until 2024, in 
comparison with the European pharmaceutical market forecast of around 3% per annum.

Communication will aid differentiation from generic supplement market
Longevity supplements differ from other “generic supplements’’ as they do not just provide ingredients to 
the body simply to prevent Vitamin deficiencies; they are able to provide the body with ingredients that 
can act on pathways to change the rate at which we age. Survey data gathered by Longevity.Technology 
suggests there is still a lack of understanding as to how longevity supplements work and why they differ 
from generic supplements. Companies that can effectively communicate this knowledge and differentiate 
themselves from the generic supplement market will have scope to reap the financial rewards from the 
expected “silver economy”. 

Efficacy of ingredients is top concern of longevity supplement 
consumers
When surveyed, 46% of individuals were “extremely concerned” about the effectiveness of longevity 
supplement ingredients. Across all 

generations, the top reason to buy a longevity supplement was if it has proven effectiveness against an 
aging outcome in clinical trials. The survey highlighted that 41% of individuals are already using biomarker 
tests to assess their health/biological age and 53% of individuals intend to use them in the future. Longevity 
supplement companies that can provide evidence of efficacy, through clinical trials, or by offering biomarker 
tests to their customers, should obtain improved consumer confidence and brand loyalty.

Regulatory frameworks will continue to challenge the longevity 
supplement market
Regulatory frameworks can vary significantly in different countries, making adherence to standards 
across geographies costly and complex. In addition, the pace of change and growth within the generic 
supplements market can outpace existing applicable regulations, stimulating the introduction of revised and 
modernised regulations. Further market differentiation will likely be achieved by companies who are already 
meeting or exceeding standards required from both existing and anticipated new legislation. As more 
companies recognise the benefits of demonstrating their regulatory adherence, consumer confidence will 
grow and the industry as a whole will benefit. 

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
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Communication is key: hallmarks of what?
When questioned on their knowledge surrounding the hallmarks of aging and the most effective ingredients 
for longevity, “I don’t know” was the most common answer by respondents, and many chose not to answer 
these questions - this should be noted by marketers.

You can’t improve what you can’t measure
A consideration for the supplement industry is when individuals start to self-assess whether the longevity 
supplements they are taking have an impact on their longevity. The opportunity for collaboration between 
health app developers, biomarker diagnostic companies and longevity supplement manufacturers is 
significant, but consumers will expect impartiality.

Hey, let’s do a longevity supplement!
As supplements are generally cheaper to manufacture, and avoid the stricter regulatory processes, 
associated with synthetic drugs, this lower bar creates interesting opportunities for longevity supplement 
market entrants. Profits from longevity supplements can be generated as soon as the product is marketed, 
and further investigation into the longevity supplement efficacy for healthspan and safety profiles can be a 
secondary process, with pursuit entirely at the company’s option. 

Hey, let’s prove our longevity supplement!
A growing body of evidence suggests longevity supplements possess multiple pharmacological benefits 
that could help prevent or treat disease, and several top companies producing supplements are pairing with 
universities to undertake R&D and clinical trials to prove both efficacy and safety.

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=supplementsreport&utm_campaign=reports%EF%BB%BF
https://www.longevity.technology/analysis/?utm_source=supplementlogo&utm_medium=supplementsreport&utm_campaign=reports


Market dynamics 13

Technical dynamics 17

Supplements and the longevity economy 22

Regulatory environment 30

Longevity supplement buyers 34

Personas 43

Channels to market 53

Innovation and inflection 61

Sector outlook 65

Company profiles 69

Index



www.Longevity.Technology 12Copyright 2021: First Longevity Limited. All rights reserved. Report version 1.1 12

With age there becomes a 

greater desire to live healthily for as 

long as possible; as the population of 

older generations grows and directs 

its expenditure toward supplements 

that protect cognition, maintain vitality 

and slow physical decline, a large 

and lucrative market for longevity 

supplements emerges. 

Why now?
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Social Landscape
The current and anticipated future demographic trends in aging populations directly concern all of us, 
irrespective of our age: increased longevity is the reality of our future world – we see this as a positive 
trend that needs careful management – balancing self-determination with national support systems, for 
all generations. The demographic transition already underway is resulting in an increased number and 
proportion of elderly populations. This is determined by a series of events: 
• A considerable decline in mortality rates leading to an increase in population: a significant decrease in 

infant mortality causes an initial growth in the child population, with an eventual increase in the elderly 
population;

• Fertility rate decline, which leads to a decrease in the younger population and a trend toward an 
increased proportion of people in older age groups;

• An increase in life expectancy.

Life expectancy has been substantially improved worldwide from less than 40 years at the beginning of 
the 20th century, to a global average for 2019 of 72.6 years, due to advances in public health practice, 
education and medicine (Roser, Ortiz-Opsina, & Ritchie, 2013). 

This phenomenon is so prominent it has been termed “the Silver Tsunami”. With the global population 
booming and set to grow further, aging consumers will soon become the dominant force in the healthcare 
and lifestyle markets: “the Silver Economy” for the longevity sector and longevity supplements. In particular, 
this bodes well for early market entrants that can establish strong brands.

Whether you take a negative view that the world will be full of old people filling up hospitals and care 
homes and burdening society, or that the world will be populated by an elder generation that is financially 
independent, knowledge-sharing and active, longevity supplements are emerging and will become 
pervasive.

Market dynamics

The UN estimates that if this demographic trend continues, by 2050, 1 in 6 
people will be over age 65 (16%), up from 1 in 11 (9%) in 2019:

In Europe and North America, this could be 1 
in 4 by 2050:

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
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The improvement in life expectancy has, however, not been accompanied by the same increase in 
healthspan. Since aging is one of the main risk factors for most chronic pathologies, the prevalence of age-
related disease has risen with the increasing average lifespan, representing a socio-economic problem in 
developed societies. It is believed that multi-morbidity prevalence in incoming cohorts aged 65-74 years will 
rise from 45.7% in 2015 to 52.8% in 2035 (Andrew Kingston, 2018). 

Therefore, unless combined with an enhanced healthspan, increased longevity can translate into more years 
of misery and suffering, as we spend more years unable to autonomously perform the normal activities of 
daily living.  A recent, piloted objective population-wide NHS study of data reflected that currently women may 
live for 29 years in poor health and men for 23 years (Garth, 2020) in a developed western society such as 
the UK. 

As the proportion of the aging population increases, the supplements market is experiencing a major 
shift in growth, in part due to evidence that as the body ages, it becomes less efficient in absorbing key 
nutrients.These nutrients must be fed externally by the means of health supplementation (Analyst, 2021). 

Health awareness is expected to serve as the major driver for growth in the market for longevity 
supplements as populations choose to invest their money toward health interventions which will help keep 
them fit and healthy and reduce their healthcare costs. This is further supported by the growing trend of 
preference amongst consumers towards alternative medicines, rather than synthetic drugs. 

In addition, due to the COVID-19 pandemic, awareness of, and interest in, the role of preventative health 
has risen amongst consumers and stakeholders across the healthcare space.  
Although global GDP fell by 10% in the first half of 2020, consumers reported an increase in monthly spend 
on generic supplements of 10-15% since the start of the pandemic (Alex Evans, 2020). Although the bulk of 
activity occurred in products relating to immune health, sales data suggests that all types of supplements, 

beyond those related to immunity, experienced weekly 
sales increases ranging from 20-140% over the final 
weeks of March 2020 (Alex Evans, 2020). 

Economic landscape: the case for 
longevity supplements 
The ubiquity and force of population aging has led 
economists to express some concern. At a high level, 
these concerns relate to the prospect of (1) workforce 
shortages as retirees start to outnumber new entrants, 
(2) asset market meltdowns and a drop in the savings 
rate as older people liquidate their assets to support 
themselves, (3) economic growth slowdowns due to 
labour and capital shortages, and (4) fiscal stress, 
due to rising healthcare costs owing to the fact that 
diseases of old age are expensive to treat, not just 
medically but also in terms of requirements for formal 
and informal care. 

The global market for 
complementary and 
alternative medicine 
products is forecast to grow 
at a compound annual 
growth rate of 18.2% 
until 2024, in comparison 
with the European 
pharmaceutical market 
forecast of around 3% per 
annum. (Intelligence, 2020)
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The value of lost production due to morbidity and mortality from non-communicable 
diseases (NCDs), coupled with the effect of individuals diverting savings to 
cover treatment costs, is equivalent to around 3-10% tax on GDP based on a 
macroeconomic model calibrated for selected countries out to 2050 (Bloom, 2011).  That is a similar 
order of magnitude as HM Treasury’s estimated 4-9% effect of Brexit on the size of the UK economy. 
Furthermore, economists have found that in the US, the provision of informal caregiving for the elderly 
reduces formal employment among working-age adults, negatively impacting GDP growth.

Total spending on healthcare has risen steadily over the past 30 years and has roughly doubled since the 
early 1970s. Large fiscal adjustments may be necessary if these costs continue to rise more rapidly than 
per capita GDP (Colombo & James, 2019). The US, for example, will continue to face a difficult choice 
between increasing tax rates and shrinking or eliminating Medicare and Medicaid. 

According to human capital theory, a longer lifespan will encourage people to acquire more education. 
Furthermore, good health results in
a population that is better educated and more productive.Taking advantage of both the improved health 
status of the population, and the extended duration of active life, could promote the growth potential of 
economies facing aging trends. Better health positively impacts labour supply, notably through a longer 
health expectancy, and healthier 
individuals can be assumed to produce more per hour worked. Taking advantage of both improved health 
status of the population and the extended duration of active life, could promote the growth potential of 
economies facing aging trends. In addition, a healthier elderly population will mitigate the impact of that 
aging population on the dependency ratio (Amadeo, 2020).

Those who reached adulthood during the millennium are concerned that they may have to work for the rest 
of their lives. Whilst people are living longer, they are not saving enough money during their working lives 
to sustain themselves when they retire. This situation is particularly true of the millennial generation, who 
became adults during the Great Recession and who are suffering the resulting financial consequences 
(Journal of Epidemiology Community Health).

In a recent study, Andrew J Scott, David Sinclair and Martin Ellison evaluated the value of extending life 
expectancy, compressing morbidity and targeting aging (Ellison, Scott, & Sinclair, 2021). They took an 
economic perspective by using the value of statistical life (VSL) model, calibrated to current US economic, 
health, and demographic data. This model allowed the researchers to place a monetary value on the 
financial gain from longer life, better health and changes in the rate at which we age. VSL represents the 
sum of the value of each remaining year of life, discounted to the present day and weighted by the survival 
rate. 

It is increasingly likely that 
the millennial generation in 
the US will never retire, as 
lifespans and the cost of 
living continue to rise. 

The study calculated that 
slowing down the aging process 
to extend life expectancy by one 
year, coupled with compressed 
morbidity, is worth $38 trillion. 
For ten years this amounts to 
$367 trillion. 
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Generic supplements have already been proven to have economic benefits in 
terms of treatment. For example, a study published in the British Medical Journal 
has shown that treating the UK population, aged 65 and above, with 800 IU of Vitamin D would incur a cost 
of £2.7 billion over five years but produce a £3.12bn reduction in fall-related injury costs, a net saving of 
£420M (C D Poole, 2015). It would make good economic sense for governments to consider prescriptive 
longevity supplements aimed specifically at slowing down the aging process and enhancing healthspan, 
where it can be demonstrated that similar or even greater net savings could potentially be achieved.

Political Landscape
With the socio-economic impact of aging expected to be significant, governments are starting to consider 
alternative policies and frameworks in an attempt to “surf the Silver Tsunami” instead of being engulfed 
by it. For example, the British Government has committed to helping its population live five years longer 
in good health by 2035 (Healthy Life Expectancy plus five initiative, known as the HLE+5 initiative) by 
focusing on creating bodies such as the All-Party Parliamentary Group (APPG) for Longevity to tackle the 
extra years of bad health in the elderly population. 
Damian Green, the Chair of the APPG for Longevity has stated “What is shocking is that far too many 
citizens get prematurely ill with illnesses that could have been avoided. Premature avoidable ill-health is 
rampant, and it is bad for individuals, our society and our economy. The optimistic point is that we can 
change this, but it will require action by charities, local authorities, business, academia, central government 
and by citizens themselves” (Garth, 2020).  Indeed, radical 
solutions will be needed if any government is going to keep good on its promise. 

It is not just the UK that has become aware of the impending threat of an aging population. In the US, the 
Aging Analytics Agency (AAA) has highlighted the discrepancy between the US health 
expenditures and its low ranking on the Health-

Adjusted Life Expectancy (HALE) relative to other advanced economies (Roznyte, 2019). 

With many countries including China beginning to understand the importance of longevity research and 
medicine for the overall wellbeing of their populations and their economies, the global race to develop the 
best strategies to achieve cost-effective improved healthspan is already underway (Roznyte, 2019). 

Policy changes by governments will be required to lead to a threefold ‘win’ of improved healthspans, larger 
savings for healthcare and longer lifespans. Strategies 
could potentially include: establishing frameworks 
to strengthen national capacity for combating agism 
and transform understanding, development of more 
innovative policies and services for the elderly, 
development of a public longevity health plan, focus 
on preventative medicine (supplements being a 
potentially key element) rather than ‘sick care’ and 
creating higher standards of care for those in later life. 

Currently, countries like 
Singapore are ahead of the 
US in terms of healthcare 
and preparation for the 
coming ‘tipping point’ in the 
aging population. (ADB, 2020)
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Technology Landscape
There are several important factors relevant to the technology landscape for longevity supplements 
including mode of delivery, precision nutrient considerations, and tracking and improving outcomes with 
digital apps.

Mode of delivery
The mode of delivery for generic supplements is already changing, and it is something that the longevity 
supplement market needs to consider. An estimated 38% of consumers dislike taking pills and consumers 
are beginning to demand change and new options (Menayang, 2016). 

Supplements can come in a variety of forms, including 
tablets, capsules, soft-gels, gummies, powders or 
as added supplements in food and drinks (termed 
functional foods). Foods advertising enhanced levels 
of added supplements directly compete with pill-type 
supplements and may be the preferred consumer 
routes to improved supplementation. 

Delivering on target
The efficacy of the ingredient is directly proportional 
to its bioavailability. A typical oral supplement may not 
deliver its full therapeutic potential due to enzymatic 
degradation in the stomach and gastrointestinal tract, 
which could prevent potent antioxidants from efficiently 
crossing the cell membrane. For example, only 6.9% 
of phytochemical quercetin glucoside is absorbed in 
the gut (Bağdatlıoğlu, 2016). 
Liposome technologies, in which liposomes act as delivery vehicles, can transport substances into the body 
more effectively by facilitating absorption directly in the mouth or by preventing breakdown by stomach 
acid.  This technology provides better bioavailability and absorption in comparison with other oral forms 
of supplements and it will facilitate increased intracellular delivery (Shade, 2016). This could also be a 
cost-effective method for consumers, as the consumer can take a lower dose for the same effect of higher 
doses in normal pill form. 

However, there are some disadvantages to this delivery system, and most potential negatives revolve 
around the industry’s willingness to adopt reproducible, high-quality production techniques and testing 

Technical dynamics

Companies that adopt good 
manufacturing and testing 
methods of liposomal 
delivery systems will 
likely have a competitive 
edge in offering exciting 
cost-effective high-quality 
products. 
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methods for characterising size, stability and efficacy (Shade, 2016). 

Precision nutrition considerations
Precision medicine, an individualised treatment and prevention strategy based on a person’s genetics, 
lifestyle and environment, is becoming increasingly attractive to consumers who want a more personalised 
approach to their health management. Multiple omics technologies and bioinformatics will be required to both 
design and test supplement combinations (nutriomes) that are tailored appropriately to match the metabolic 
phenotype and genotype of individuals and subgroups. 

The potential merits of this approach are huge: the US National Institute of Health (NIH) has announced 
what it calls the largest study yet, with the planned 
launch of a $156 million, 5-year, 10,000-member 
sample group study focussed on precision nutrition 
(Kaiser, 2021). 

The NIA, which is part of the National Institutes of 
Health, is inviting applications for longevity clinical trials 
to slow aging and prevent or treat age-related diseases. 
Applications are invited for Phase 1, 2a and 2b clinical 
trials of new compounds or re-purposed existing drugs, 
biologics (except stem cells), or supplements to treat 
multiple chronic conditions by modulating fundamental 
aging-related mechanisms. The funding is also 
available to test compounds that could affect individual 
diseases and conditions that disproportionally affect 
older adults

Although perhaps still some way off, when this approach becomes more widely available, supplements 
should be able to work from the findings of these studies to target specific subgroups of people in the 
market.   

Biomarkers and panels
Currently, individuals may be taking supplements with the hope to improve health, but do not definitively 
know whether these life-extension interventions are reducing the risk of illness or contributing to better 
longevity. 

While DNA may be seen as the ‘master code’ for health and longevity, there are many modifiable factors 
that impact the rate of aging such as supplementation, exercise, diet, sleep and exposure to environmental 
factors. Modifications to these factors result in cellular and physiological changes that can be measured 
using aging biomarkers. 

Multiple features and traits within an organism, on all levels of biological organisation, undergo 
transformation during aging and are, as such, called ‘biomarkers of aging’. Biomarkers of aging address 
major areas of function which decline during the aging process including physical capability, cognitive 
function, physiological function, endocrine function and immune function. At the most basic level, aging 

Another consideration for 
the supplement industry 
is when individuals start 
to self-assess whether the 
longevity supplements they 
are taking are having an 
impact on their longevity. 
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biomarkers are simply a reliable indicator of someone’s biological age and are valuable for measuring the 
impact of an aging intervention. 

There are many different types of aging biomarkers,  and consumers can already buy single biomarkers, 
biomarker panels and aging clocks through a range of different companies online (the FDA is yet to approve 
any direct-to-consumer tests (Justice, et al., 2018)).

If aging biomarkers are assessed on a regular basis by the consumer, impacts of longevity supplements 
can be personally assessed. 

In our own survey of 271 readers of the Longevity.Technology website, data suggests that this trend is 
already beginning; 41% of individuals are already using biomarker tests (panels, digital biomarkers, single 
biomarkers, aging clocks) to assess their health/biological age.  What is more illustrative is that 53% of 
individuals intend to use them in the future.

Tracking progress with digital apps
In LEK Consulting’s 2020 Health & Wellness survey, approximately 85% of respondents indicated an 

interest in a technology-enabled personalised nutrition solution, while digital at-home fitness has been 

experiencing consistent growth over the past five years, driven by a multitude of fitness providers. 

More than ever, consumers are engaging with at-home fitness and wellness regimens through apps, 

connected equipment and other devices. 
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Our reader survey data suggested that 68% of respondents thought that 
having a platform/app to track if a longevity supplement is working had some 
level of importance (somewhat to extremely). Partnerships with digital providers to accompany these regimens 
with personalised supplements can form a compelling opportunity (Alex Evans, 2020). Furthermore, if biomarkers 
of aging become the standard methodology for tracking healthspan and lifespan, it is not far-fetched to suggest 
that longevity supplement companies could provide these tests on their platforms so that consumers can track the 
impact of their supplements on biological age. 

Tracking with didgital apps
When taking a longevity supplement, how important is it to you to have a digital platform/app that allows you to track if the 
supplement is working?
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Longevity supplements are specifically 

designed to enhance healthspan and extend 

life years. A growing body of evidence from 

scientific literature reviews and pre-clinical 

trials has demonstrated that specific 

ingredients can enhance lifespan and 

decrease morbidity in model organisms; 

supplements targeted at age-related 

pathologies are one of the most rapidly 

developing fields in modern

biogerontology.

Why not?
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Problem/solution
Age is the leading predictor for most chronic diseases and disorders, multimorbidity, geriatric syndromes 
and impaired ability to recover from accidents or illnesses. Enhancing the duration of good health and 
independent living, termed “healthspan”, is the main objective of the longevity industry, in contrast to the 
popular belief it is merely to prolong the end-of-life period (Tamar Tchkonia, 2020). 

The geroscience hypothesis suggests healthspan can be extended by targeting fundamental aging 
mechanisms, such as chronic inflammation, fibrosis, stem cell/progenitor dysfunction, DNA damage, 
epigenetic changes, metabolic shifts, destructive metabolite generation, mitochondrial dysfunction, 
misfolded or aggregated protein accumulation and cellular senescence. 

These processes are tightly interlinked and targeting 
one can influence the rest (Sanne van der Rijt, 2020). 
Interventions targeting many fundamental aging 
processes are already being developed, including 
dietary manipulations through supplementation.

A dietary supplement is a product taken orally that 
contains one or more ingredients (such as Vitamins 
or amino acids) that are intended to supplement one’s 
diet yet are not considered food. 

Supplements and the 
longevity economy 

One of the primary indicators 
between supplements and synthetic 
drugs relates to health claims. 
Whereas a supplement is meant to 
provide nutrients, a synthetic drug is 
designed to treat illness or disease.
 (FDA Reader: Simplifying Food 
Regulation, 2019). 
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‘Longevity supplements’ have specifically been designed (and many are marketed) 
to enhance healthspan and extend life years. A growing body of evidence from 
scientific literature reviews and pre-clinical trials has demonstrated that specific ingredients can indeed 
enhance lifespan and decrease morbidity in model organisms, and supplements targeted at age-related 
pathologies is one of the most rapidly developing fields in modern biogerontology (Alexander Vaiserman, 
2017). 

Hallmarks of aging
Aging is characterised by a progressive loss of physiological integrity, leading to impaired function and 
increased vulnerability to death. The rate of this progressive loss is controlled to some extent by genetic 
pathways and biochemical processes conserved in evolution.

The hallmarks of aging represent common denominators of aging in different organisms, with special 
emphasis on mammalian aging, and include the following: genomic instability, telomere attrition, 
epigenetic alterations, loss of proteostasis, deregulated nutrient sensing, mitochondrial dysfunction, 
cellular senescence, stem cell exhaustion and altered intercellular communication (López-Otín, Blasco, 
Partridge, Serrano, & Kroemer, 2013). The biological processes underlying these hallmarks are complex 
and interrelated and, as such, they have been further categorised into primary, antagonistic and integrative 
hallmarks of aging.

Genomic
instability

Telomere 
attrition

Epigenetic
alterations

Loss of 
proteostasis

Deregulated
nutrient sensing

Mitochondrial
dysfunction

Cellular
senescence

Stem cell
exhaustion

Altered inter-
cellular comms

Primary hallmarks
Causes of damage

Antagonistic hallmarks
Responses to damage

Integrative hallmarks
Culprits of the phenotype

Taken from (López-Otín, Blasco, Partridge, Serrano, & Kroemer, 2013).
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• Primary hallmarks. The primary causes of aging:
• Genomic instability (DNA damage);
• Telomere attrition (chromosome ‘caps’ become less protective);
• Epigenetic alterations (gene expression compromised);
• Loss of proteostasis (protein damage).

• Antagonistic Hallmarks:
• Deregulated nutrient sensing (imbalanced metabolism);
• Mitochondrial dysfunction (faltering energy);
• Cellular senescence (zombie cell states).

• Integrative Hallmarks:
• Stem cell exhaustion (tissue repair altered);
• Altered cellular communications (cell “communication” compromised).

There is clearly a hierarchical relation between the hallmarks, and they are all interconnected. Primary 
hallmarks could be initiating triggers whose damaging events get bigger as we age. The antagonistic 
hallmarks, being in principle beneficial, become progressively negative in a process that is promoted 
and accelerated by the primary hallmarks. Finally, the integrative hallmarks reflect the inability of tissue 
homeostatic mechanisms to cope with the cumulative damage from the primary and antagonistic hallmarks 
(López-Otín, Blasco, Partridge, Serrano, & Kroemer, 2013).

Supplements and target endpoints
Longevity supplements may have a positive age- delaying effect through their impact on the basic 
processes underlying aging. If we delve deeper into each of the hallmarks, the rate of aging is controlled 
by conserved genetic and biochemical pathways, which include key proteins such as mTORC, AMPK and 
sirtuins. An impairment in these proteins and pathways is commonly associated with cellular aging and 
degenerative diseases. 
For example, fisetin, a polyphenol found in many plants, fruits, and vegetables, is currently more effective 
at clearing senescent cells than any known senolytic compound, with a study, conducted by Yousefzadeh et 
al., 2018, showing it could destroy 25-50% of senescent cells. Fisetin acts by blocking the PI3K/AKT/mTOR 
pathway, increasing the activity of hSIRT1 and inhibiting the activity of several pro-inflammatory cytokines, 
resulting in senolytic, anti-inflammatory and immune supporting activities. 

All of these properties will impact multiple hallmarks of aging as each of the hallmarks are interconnected. 
Many of the ingredients within longevity supplements have similar interactions and influences on 
biochemical pathways and the hallmarks of aging. If we imagine the hallmarks of aging to be a tree, 
the molecular pathways controlling the hallmarks of aging would be the roots and the ingredients within 
longevity supplements would be the fertiliser, influencing these pathways to decelerate the rate of aging.

The incidence of age-related chronic diseases rises exponentially with age, and, therefore, if longevity 
supplements can reduce the rate of aging, they will have many different targets. Mortality, active life 
expectancy, geriatric syndromes, arthritis, cancer, cardiac arrhythmias, chronic kidney disease, chronic 
obstructive pulmonary disease, congestive heart failure, coronary artery disease, dementia, depression, 
diabetes, osteoporosis and stroke are just some of the particularly attractive targets for longevity 
supplements (Mark A Espeland, 2017).
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Proving efficacy of longevity supplements
Longevity supplements differ from other “generic supplements’’ as they do not provide ingredients to the 
body simply to prevent Vitamin deficiencies; instead they provide the body with ingredients that can act 
on pathways to change the rate at which we age. This begs the question, how are companies proving that 
their longevity supplements do impact the rate of aging? 

Currently, the classic quantitative assessment of “the rate of aging” relies on the analysis of mortality 
curves (Gomertz function) of populations. In other words, individuals must be followed to the end of their 
lives to determine their “biological age” at any point 
in time during life (Alexander Bürkle, 2015). As this is 
clearly a long, expensive and drawn-out process, aging 
interventions are instead assessed through determining 
the rate of aging in short-lived model organisms. As 
Professor Blagosklonny states: “Given that no proof 
of life extension in humans (and other long-lived 
mammals) can be available in our lifetime, we need 
strong evidence in rodents.”

The National Institute of Aging (NIA) Interventions 
Testing Program (ITP) tests diets, drugs and other 
interventions to see if they prevent disease and extend 
lifespan in mice. The ITP administers agents in the food 
and water of pathogen-free female and male mice (normally 80 mice in each treatment group and 170 in 
the control group). Each mouse is observed until its natural death or until it becomes so severely ill that 
survival for more than an additional week seems very unlikely (Macchiarini, 2021). 

Longevity supplement companies that prove their substance enhances the lifespan of mice in ITP testing 
will obtain useful marketing evidence that their ingredients potentially enhance lifespan in humans. It seems 
logical that if a supplement has shown healthspan and lifespan benefit in mice, and it is safe for human 
consumption, then it might well have the same beneficial effect in humans. However, if the ingredient 
shortens the lifespan, or has negative effects, the NIA will still publish this data and the company’s 
reputation could be harmed (Macchiarini, 2021). 

The degree to which interventions that work in rodents are relevant to humans remains unknown. Human 
homologs of genes associated with aging in model organisms have been associated with human longevity 
in some cases, but these are rare (Magalhães, Stevens, & Thronton, 2017). It could be that the pathways 
necessary to extend lifespan in model systems may either be different or irrelevant to the comparatively 
long-lived human species. Felipe Sierra, the Director of the Division of Aging Biology at the National Institute 
of Aging once stated: “The bottom line is I don’t try any of these things. Why don’t I? Because I am not a 
mouse.”

Longevity supplement companies wishing to prove efficacy of their longevity supplements in humans normally 
take the clinical trial route, in partnerships with universities. As ‘aging’ is not currently recognised as a clinical 
condition by regulatory boards, these clinical trials are designed around aging-related disease targets. 
Efficacy for any of the disease targets stands to prove that the product has a positive outcome on metrics 

There are varying 
opinions as to whether 
animal studies are good 
enough to prove efficacy 
of interventions, such as 
longevity supplements, on 
longevity. 
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such as quality adjusted life years (QUALY) and health adjusted life years (HALE) instead of ‘the rate of aging’ 
itself.

However, with improving technologies, this tactic may change. Aging is related to disease resulting from 
an accumulation of damage over time. Multiple features and traits within an organism, on all levels of 
biological organisation, undergo transformation during aging and are, as such, called ‘biomarkers of aging’. 

Biomarkers of aging address major areas of function which decline during the aging process including 
physical capability, cognitive function, physiological function, endocrine function and immune function. 
Given the heterogeneity and variability in any disease, a single biomarker may not be sufficient, and a 
panel of biomarkers may be required to reflect the pathological phenomenon itself and its underlying 
complexity (Alexander Bürkle, 2015). 

If this is the case, proving efficacy of longevity supplements may change; instead of expensive and 
long clinical trials with QALY and HALE metrics, a longevity supplement might prove its efficacy by 
demonstrating a positive impact on independently verified biomarker panels. 

Outcomes and implications
As mentioned earlier in this report, the expected increase in aging-related pathological conditions will have 
an impact on economic productivity, financial burdens of families and pressure on government healthcare 
programs and budgets. The development of efficient health interventions, such as disease-prevention and 
health-promotion programmes, will target major causes of morbidity in the elderly and might minimise the 
cost pressure related to a growing aging population. 

However, many geroscience-based approaches are still in the traditional clinical development pipeline 
and require long, expensive clinical trials and 
regulatory approval before they can be used 
in the general population.  Until then, longevity 

Soon there will be artificial 
intelligence-powered 
apps capable of precise 
prognosis of how long a 
person could live, based 
on his or her quantitative 
measurements in a large 
panel of biomarkers of 
aging. 

Implementation of the 
geroscience-based 
approaches into 
healthcare policy and 
practice will increase 
the ratio of healthy to 
unhealthy population due 
by delaying the onset of 
age-associated chronic 
pathologies.
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supplements are in the lead to be the first set of effective interventions that can be tested adequately, validated 
and then put into widespread use. 

The activity levels around the development and launch of longevity supplements is increasing and is set to 
become a large subset of the supplement industry. Many longevity supplements base their ingredients on 
scientific literature and animal studies, where they have proven moderate impact on lifespan extension. 

However, there could be multiple, synergistic levels of influence which could contribute to whether a 
supplement has efficacy for longevity in humans including: dietary habits, genetic background, health 
status, microbiome, metabolism, food environment, physical activity, socioeconomics, psychosocial 
characteristics and environmental exposures (NUTRI-FACTS, 2011). 

Furthermore, consumption of complex mixtures of ingredients may not provide the same lifespan and 
health benefits as their whole food sources, and over-consumption of some of these ingredients could have 
a detrimental impact on morbidity, such as excess intake of calcium being associated with increased risk of 
cancer death (Stephen R Spindler, 2014) (Fan Chen, 2019).

As Professor Brian Kennedy of the Buck Institute states: “The supplement industry in the aging space is 
evolving and a lot of scientists that are aging experts are actually getting in now and starting to test these 
things, I honestly couldn’t tell you which ones work and which ones don’t because most of them haven’t 
been tested well, but I do think there’s great promise in them. It’s still a problem to get drugs approved for 
aging, and I hope that gets solved. But in the meantime, I think the first set of really effective interventions 
may be supplements that get tested adequately, validated and then put it into widespread use, and so I’m 
very excited about this space.”

Longevity supplements 
that do provide evidence 
of a modest extension of 
healthspan and lifespan 
in humans will be of huge 
interest due to the large 
economic and quality of 
life benefits they have the 
potential to reap.
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Companies who are already meeting 

regulatory standards above and beyond 

what is required from existing legislation 

are likely to benefit from any additional 

legislation which will further increase 

consumer confidence in

the industry.

Standards
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Unlike most other geroscience-based approaches to aging, longevity supplements can quickly be taken 
to market as they do not require the strict, time-consuming and expensive approval processes associated 
with synthetic therapies. However, regulatory frameworks are still required for natural products to ensure 
consumers are protected from harm and can make informed choices about the products they use. 

There appears to be a lack of global consensus in the regulatory definition and categorisation of natural 
products between countries and even between jurisdictions within the same country. In a common use, 
natural substances can be treated as either “supplements” to improve health or “medicines” for illness; 
the line between the two varies across countries and regulatory frameworks (Thakkar, et al., 2020). Most 
longevity supplements will be classified as a dietary supplement; however, depending on ingredients, 
changes in regulation, and the country, some have the potential to be classified as medicines. The 
following table provides a comparison across different sample countries that regulate natural substances as 
“classified as supplements” or “classified as medicines”  (Thakkar, et al., 2020).

Regulatory environment

Classified as 
Supplements US CHINA JAPAN EU

Regulatory Agency FDA CFDA MHWL for Medicine, 
CAA for Supplements

EC and National 
Authorities

Product 
Classification Dietary Health food Health food with claims Food Supplements

Allowed route of 
administration Oral only Oral only Oral only Oral only

Does the product 
require pre-market 

approval by a 
regulatory board?

No Yes No
Only if considered as 
“novel foods” safety 
assessment EFSA

Can therapeutic 
claims be made? No Only from one of 27 

predefined

Food for specified 
health use” and “Foods 
with Function Claims” 
can have health claim 

No

Does it require 
recommended 

dosing?
Yes Yes Yes Yes

Process for the 
addition of a new 

compound 
Via NDI notification Apply for registration 

and show tox data 
Needs to go through 
the registration process Apply for registration
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Clearly, the regulatory requirements and type of 
safety assessment vary from country-to-country, 
and manufacturers must follow and adhere to the 
guidance provided by the regulatory agencies for 
each respective market.  

Only if a natural product is classified as a medicine 
will the country allow medical claims in addition 
to health claims if validated through the normal 
regulatory channels.

Generally, when a 
product is “classified as 
a supplement” nutritional 
claims and/or health claims 
may be made; although 
the specifics of the claims 
that are allowed will be 
based on the regulatory 
framework in the country in 
which they are made. 

Classified as 
Medicines US CHINA JAPAN EU

Product 
Classification Botanical Drugs Complementary 

Medicine
Traditional Chinese 
Medicine

Herbal Medicinal 
Product

Does the product 
require pre-market 

approval by a 
regulatory board?

Yes Yes Yes Yes

Does the product 
need to have 

evidence of clinical 
trial data?

Yes Yes Yes No/Yes

Do you need to 
report adverse 

reactions/poisoning?
Yes Yes Yes Yes
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Moreover, there is no harmonisation in the 
recommendations for intake levels by various regulatory 
bodies, and different agencies may set drastically 
different levels for the same product. Of note, in most 
countries, manufacturers are expected to maintain the 
safety of the product by following Good Agricultural and 
Collection Practice (GACP) and Good Manufacturing 
Practices (GMP) and for the ingredients to be Generally 
Recognised as Safe (GRAS) (Thakkar, et al., 2020).

Clearly harmonisation needs to be in place across 
the globe for the regulation of supplements, and new 
efforts are already in place to do so. For example, the US-based consumer healthcare products association 
(CHPA) stated in December 2020 that the generic supplements market has outgrown and outpaced the 
Dietary Supplement and Health Education Act (DSHEA) framework of 1994 and consequently released a 
“2021” dietary supplements agenda to focus on regulatory modernisation, a supportive legislative solution 
and category credibility (Troup, 2020).  

Companies who are already meeting regulatory standards above and beyond what is required from 
existing legislation are likely to benefit from any additional legislation which will further increase consumer 
confidence in the industry. Those that aren’t will need to budget accordingly to ensure their longer-term 
survival.

Changes to regulatory 
frameworks will need to 
be watched by those in 
the longevity supplement 
industry. 

Type of claim Description Example

Health claim Describes the relationship between a 
substance and a disease condition. 

Contains calcium which helps to prevent 
osteoporosis

Qualified health claim Based on emerging scientific evidence, 
must be approved by FDA

Calcium may reduce the risk of 
osteoporosis

Structure-function claim
Most common claim for dietary 
supplement. Does not claim to prevent 
disease, but a physiological effect is 
noted

Contains calcium which is important for 
strong bones

Dietary supplement claims in the US, regulated by the FDA
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Survey

Who wants to live a long and 

healthy life? Everyone. But there’s 

more to it that that.
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Consumer success factors
We conducted a survey of 271 readers of Longevity.Technology, our daily news website for longevity 
industry news and the findings were very interesting in the context of what drives consumers for taking any 
form of supplement – longevity focused or otherwise. 

While the readership is made-up of a number of different categories (academics, researchers,executives, 
policy makers, investors andconsumers), it is fair to say that this samplerepresents demographics that are 
‘longevity aware’ and therefore isn’t representative of the wider consumer community at this time. 

The majority identified as consumers with good levels of health. Promisingly, but not surprising to the 
longevity supplement market, a very high percentage of individuals want to live both as healthily and for as 
long as possible.

Longevity supplement buyers

What does Longevity mean to you? 

Interest in Longevity   Overall health  

49%

12%

10%

8%

11%

4%

4%

4%

0% 10% 20% 30% 40% 50% 60%

Consumer

Academic

Researcher

No interest

Biohacker

Investor

Start-up C-suite

Clinician

20%

51%

25%

4%

0% 10% 20% 30% 40% 50% 60%

Excellent

Very good

Good

Fair

27%

72%

1%

0% 20% 40% 60% 80%

I want to live as healthily as possible, but I do
not care how long

I want to live both as healthily and for as long
as possible

I want to live for as long as possible, but I do
not care how healthilyI want to live for as long as possible, but I do not care how healthily

I want to live both as healthily and for as long as possible

I want to live as healthily as possible, but I do not care how long
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Consumer aging and supplement concerns
The main concerns regarding the aging process for those surveyed were those relating to cognition, 
cardiovascular system, bones/joints/muscles and weight. 

Respondents mostly felt supplementation should begin between the ages of 20-49 to enhance lifespan and 
healthspan.

15%

13%

11%

6%

8%

15%

35%

8%

27%

30%

27%

25%

32%

4%

26%

12%

30%

37%

38%

35%

27%

15%

24%

26%

18%

17%

18%

29%

20%

19%

11%

39%

9%

3%

6%

6%

13%

42%

4%

15%

5%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Cardiovascular system

Bones, joints, muscles

Hearing and sight

Skin, hair, nails

Weight

Fertility

Cognitive skills, brain, and nervous system

Bladder and urinary tract

Extremely concerned Very concerned Somewhat concerned Not very concerned Not at all Prefer not to say

Aging concerns 

Age to begin supplementing for healthspan 
  

10%

31%

23%

23%

6%

1%

1%

6%

0% 5% 10% 15% 20% 25% 30% 35%

under 20

20-29

30-39

40-49

50-59

60-69

70-79

Prefer not to say
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When determining what longevity supplement to buy, proven effectiveness of the supplement in clinical 
trials was extremely important to respondents. A positive impact on a biomarker test and a blood panel test 
to show efficiency in one of the ingredients was also extremely important. 

31%

37%

46%

18%

9%

17%

8%

13%

25%

27%

33%

36%

30%

30%

31%

15%

32%

25%

13%

24%

40%

25%

38%

40%

8%

8%

4%

14%

17%

19%

20%

28%

8%

9%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Purity of the ingredients

The safety of the ingredients

The effectiveness of the ingredients

The thoroughness with which the government reviews the safety and
effectiveness of the product

The cost

Interactions with your regular medication or other supplements

Not taking the correct dosage

Taking too much and experiencing side effects

Extremely concerned Very concerned Somewhat concerned Not very concerned Not at all

Supplement concerns

Factors when buying a longevity supplement

15%

8%

14%

49%

4%

27%

32%

29%

39%

25%

25%

29%

11%

24%

29%

33%

21%

41%

39%

12%

26%

25%

17%

18%

15%

17%

12%

6%

31%

7%

8%

14%

9%

8%

8%

4%

26%

12%

9%

6%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Recommended by medical professionals

Good reviews

Effectiveness for lifespan in animal models

Effectiveness against an aging outome in human clinical trials

Recommended by friends/family

Has a positive impact on an aging biomarker panel you have taken

Blood panel tests have shown you are deficient in the ingredients and should
supplement for optimal nutrition

It is available from a reputable retailer

Extremely important Very important Somewhat important Not very important Not at all Prefer not to say

The thoroughness with which the government reviews the safety and 
effectiveness of the product

Blood panel tests have shown you are deficient in the ingredients and should 
supplement for optimal nutrition
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Current view to longevity supplements

Preventing a Vitamin deficiency remains the top reason for individuals currently taking supplements, 
followed closely by prevention of age and related diseases.

Respondents were also asked to name up to five supplements they were currently taking and this data 
was inputted into word cloud (Figure X). Vitamin supplementation (Vitamin D, C and B) remains the most 
common supplement taken by respondents. However, longevity supplements such as NAD+ boosters, 
glucosamine, and alpha keto-glutarate (AKG) were also commonly referenced by respondents. 

Are you taking a supplement for these reasons?

42%

35%

21%

49%

43%

48%

37%

35%

37%

47%

51%

60%

67%

33%

49%

28%

47%

46%

52%

40%

5%

3%

10%

16%

5%

20%

14%

16%

9%

11%

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

Facilitating a longer life

Preventing age & related diseases

Preventin a vitamin deficiency

Building muscle

Delaying or reversing aging process

Improving mood

Maintaining bone health

Enhacing skin, hair and nails

Maintaining brain health/mental sharpness

Improving brain health/mental sharpness

No never Yes, currently Yes, in the past Prefer not to say

Preventing a vitamin deficiency
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WordCloud image generated from all respondents of the Longevity.Technology longevity supplement survey 
question “What supplements are you currently taking? Name up to 5”. The size of the word corresponds to 
how many times that supplement was answered. For example, Vitamin D is the largest word in the world 
cloud corresponding to the fact it was the most inputted supplement in response to the question.
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1%

15%

15%

11%

2%

8%

4%

6%

0%

39%

0% 5% 10% 15% 20% 25% 30% 35% 40% 45%

Altered intracellular communication

Cellular senescence

Epigenetic alterations

Genomic instability

Loss of proteostasis

Mitochondrial dysfunction

Stem cell exhaustion

Telomere attrition

Deregulated nutrient-sensing

I don't know

When questioned on their knowledge surrounding the hallmarks of aging, and 
the most effective ingredients for longevity, “I don’t know” was the most common 
answer by respondents, and many chose not to answer these questions - this should be noted by marketers.

Most important hallmark of aging   
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17%

25%

17%

14%

6%

18%

21%

9%

3%

1%

9%

4%

36%

37%

0% 5% 10% 15% 20% 25% 30% 35% 40%

Fiestin

Calcium alpha-ketoglutarate

NMN

NR

Pterostilbene

Resveratrol

Spermidine

Curcuminoids

Micro-dosed lithium

Glycine

Glucosamin sulphate

L-Theanine

It is dependent on my specific mineral/vitamin deficiencies

I do not know

From the overall data gathered from this survey, it is clear the awareness 
surrounding longevity supplements and how they work to decrease the rate of aging 
remains low. There needs to be an enhanced awareness amongst consumers 
about the difference between longevity supplements and supplementation for 
Vitamin deficiencies. Awareness is a challenge that the market needs to address to 
help differentiate longevity supplements from the “generic supplement” market. 

Most imporant ingredient for aging   
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Buyer persona tables 
A deeper dive on the answers of the 271 respondents of the survey were analysed by generation: (Gen Z 
& Millennials (13-38), Gen X (39-54), Baby Boomers (55-73) and Silent & Greatest (>74) to create buyer 
persona tables to help guide the marketers on consumer wants, needs, and concerns. To analyse top 
concerns within each generation, scores were weighted and averaged, for example, extreme concern 
would be given 4 points and not at all concerned would be given 1 point. The total would then be averaged 
by the number of respondents. 

Key takings from these persona tables were the following:
• With age comes an increase in the percentage of individuals who want to live both for as long and as 

healthily as possible (74% in Gen Z & Millennials to 93% in Silent & Greatest);
• The top reasons for supplementing included preventing age-related disease and facilitating a longer life. 

The only generation concerned with beauty supplements (skin, hair and nails) was Gen Z & Millennials;
• Preventing Vitamin deficiency was always amongst the top reasons for supplementing, again supporting 

there needs to be a differentiation in the market from “generic” supplement;
• The Silent & Greatest had a sharp increase in the percentage of individuals taking supplements for 

maintaining brain health/mental sharpness (up to 87% from ≤ 59% in other generations);
• All generations take ≥ 3 supplements a day, suggesting they already view supplements as part of their 

daily routines.

Average spend on longevity supplements per month also increases with age, with Gen Z & Millennials only 
spending up to $50 a month and the Silent & Greatest spending up to $200. 

• This could reflect two things:
(1) Younger generations have less money to spend on longevity supplements, which could be viewed 

as a luxury at this point, when aging is less of a concern, and; 
(2) with age there seems to be more of an urgency to facilitate a longer life and prevent age-related 

diseases, so these generations prioritise spending on longevity supplements that can facilitate these 
needs; 

• Clearly, with age, there becomes a greater want to live both as healthily and for as long as possible. As 
the population of older generations are growing, and tend to spend more money on supplements, this 
creates a large and lucrative older market for longevity supplements; 

• However, attention should be paid to the budget of young generations – they are also concerned about 
aging and its age-related diseases, and from the data believe they should be supplementing now to 
combat this. If cheaper products are taken to market, they may be more likely to choose poorer quality 
supplements to enable their budget to go further;  

• The top three aging concerns remained consistent across the generations until the Silent & Greatest;
• On average, all generations were “very concerned” about aging impacts on cognitive skills, the brain 

and the nervous system and averaged “somewhat concerned” for their cardiovascular systems, bones, 
joints and muscles. The Silent & Greatest averaged “very concerned” for their top three aging concerns, 
and cardiovascular system concerns were replaced with hearing and sight. These concerns should be 
accounted for when marketing across the generations; 
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• Efficacy, safety and purity remain the top concerns regarding supplements across the generations.  Gen 
Z & Millennials are also sceptical of the thoroughness of government checks of supplements;

• Across all generations the top reason to buy a longevity supplement is if it has proven effectiveness 
against an aging outcome in clinical trials;

• Gen X, Gen Z and Millennials are more likely to buy a longevity supplement if it has proven a positive 
impact on an aging biomarker panel they have taken;

• The longevity supplement being available from a reputable retailer is most important for those  ≥ the age 
of 39.
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Longevity attitude:

Perceived health:

Current medication use:

Top 3 aging concerns:

73%

24%

30%

64%

5%
I want to live both as 

healthily and for as long 
as possible

Cognitive skills, brain and 
nervous system

For chronic 
condition

No medication

Temporary

Fair 1 2 3 4Good Very good Excellent

I want to live as healthily as 
possible, but don’t 

care how long

Cardiovascular system

Bones, joints and muscles

How important is it to you to 
have an app to track supplement 
efficacy?

Not at all 
Important 

Somewhat 
Important

 Extremely 
Important  

3.2

Gen Z & 
Millennials 
Ages 13-38

44
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I currently do not use any, and I 
do not intend to in the future

Currently using biomarker tests

I currently do not use any, but I 
intend to in the future

13%

Gen Z & Millennials 

Currently supplementing for:

28%

44%

48%

43%

23%

42%

38%

66%

53%

37%

Improving brain health/mental sharpness

Maintaining brain health/mental sharpness

Enhancing skin, hair and nails

Maintaining brain health/mental sharpness 

Improving mood

Delaying or reversing the aging process

Building muscle

Preventing a vitamin deficiency

Preventing age-related diseases 

Facilitating a longer life

Top 3 supplements

• Vitamin D 
• Magnesium
• Ashwaghanda

Top 3 reasons for 
supplementing

• Preventing a vitamin  
deficiency

• Preventing age-related  
diseases

• Enhancing skin, hair and nails

Top 3 reasons to buy 

• Has proven effectiveness 
against an aging outcome in 
human clinical trials

• Has a positive impact on an 
aging biomarker panel you  
have taken

• Blood panel tests have 
shown you are deficient in 
the ingredients and should 
supplement for optimal nutrition

Top 3 supplement 
concerns

• Efficacy of ingredients
• Safety of ingredients
• Thoroughness of government 

reviews

Top 3 most important 
Hallmarks of Aging

• I don’t know (29%)
• Epigenetic alterations (22%) 
• Genomic instability (18%) 

Average 
spend on longevity 
supplements/month

Average 
supplements 
taken/day3

$0    $50    $100    $200    $300

When do you believe you need to start supplementing for 
increased healthspan/lifespan?

<20 >80Gen Z & Millennials

41%
Biomarkers

29%

$50

Healthspan: 20-29

Lifespan: 20-29
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Gen X 
Ages 39-54

                       

Longevity attitude:

Perceived health:

Current medication use:

Top 3 aging concerns:

84%

14%

19%

64%

16%
I want to live both as 

healthily and for as long 
as possible

Cognitive skills, brain and 
nervous system

For chronic 
condition

No medication

Temporary

Fair 1 2 3 4Good Very good Excellent

I want to live as healthily as 
possible, but don’t 

care how long

Cardiovascular system

Bones, joints and muscles

How important is it to you to 
have an app to track supplement 
efficacy?

Not at all 
Important 

Somewhat 
Important

 Extremely 
Important  

2.8
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I currently do not use any, and I 
do not intend to in the future

Currently using biomarker tests

I currently do not use any, but I 
intend to in the future

16%

Gen X 

Currently supplementing for:

51%

59%

41%

48%

36%

55%

36%

64%

65%

58%

Improving brain health/mental sharpness

Maintaining brain health/mental sharpness

Enhancing skin, hair and nails

Maintaining brain health/mental sharpness 

Improving mood

Delaying or reversing the aging process

Building muscle

Preventing a vitamin deficiency

Preventing age-related diseases 

Facilitating a longer life

Top 3 supplements

• Vitamin D 
• NAD boosters
• Resveratrol 

Top 3 reasons for 
supplementing

• Preventing age-related  
diseases

• Facilitating a longer life
• Preventing a vitamin deficiency

Top 3 reasons to buy 

• Has proven effectiveness 
against an aging outcome in 
human clinical trials

• Has a positive impact on an 
aging biomarker panel you  
have taken

• It is available from a reputable 
retailer

Top 3 supplement 
concerns

• Efficacy of ingredients
• Purity of ingredients
• Safety of ingredients

Top 3 most important 
Hallmarks of Aging

• I don’t know (36%)
• Epigenetic alterations (17%)
• Mitochondrial dysfunction (16%)

Average 
spend on longevity 
supplements/month

Average 
supplements 
taken/day4

$0    $50    $100    $200    $300

When do you believe you need to start supplementing for 
increased healthspan/lifespan?

>80Gen X

48%

36%

$186

<20 >80Gen X

Healthspan: 40-49

Lifespan: 40-49

Biomarkers

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=supplementsreport&utm_campaign=reports%EF%BB%BF


www.Longevity.TechnologyCopyright 2021: First Longevity Limited. All rights reserved. Report version 1.1 48

Longevity attitude:

Perceived health:

Current medication use:

Top 3 aging concerns:

88%

12%

48%

41%

9%
I want to live both as 

healthily and for as long 
as possible

Cognitive skills, brain and 
nervous system

For chronic 
condition

No medication

Temporary

Fair 1 2 3 4Good Very good Excellent

I want to live as healthily as 
possible, but don’t 

care how long

Cardiovascular system

Bones, joints and muscles

How important is it to you to 
have an app to track supplement 
efficacy?

Not at all 
Important 

Somewhat 
Important

 Extremely 
Important  

2.7

Baby 
Boomers 
Ages 55-73
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Baby Boomers 

Currently supplementing for:

57%

59%

50%

48%

31%

62%

31%

74%

67%

69%

Improving brain health/mental sharpness

Maintaining brain health/mental sharpness

Enhancing skin, hair and nails

Maintaining brain health/mental sharpness 

Improving mood

Delaying or reversing the aging process

Building muscle

Preventing a vitamin deficiency

Preventing age-related diseases 

Facilitating a longer life

Top 3 supplements

• Vitamin D 
• NAD+ boosters
• Vitamin C

Top 3 reasons for 
supplementing

• Preventing a vitamin  
deficiency

• Preventing age-related  
diseases

• Facilitating a longer life

Top 3 reasons to buy 

• Has proven effectiveness 
against an aging outcome in 

• human clinical trials
• It is available from a 
• reputable retailer
• Has shown effectiveness for 

lifespan in animal models

Top 3 supplement 
concerns

• Purity of ingredients
• Efficacy of ingredients
• Safety of ingredients

Top 3 most important 
Hallmarks of Aging

• I don’t know (43%)
• Cellular senescence (24%)
• Mitochondrial dysfunction (10%) 

Average 
spend on longevity 
supplements/month

Average 
supplements 
taken/day4

$0    $50    $100    $200    $300

When do you believe you need to start supplementing for 
increased healthspan/lifespan?

<20

Lifespan: 20-29

Healthspan: 30-39

30% 29%

41%
$185

I currently do not use any, but I 
intend to in the future

Currently using biomarker tests

I currently do not use any, and I 
do not intend to in the future

<20 >80BB Boomers

Biomarkers
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Longevity attitude:

Perceived health:

Current medication use:

Top 3 aging concerns:

93%

7%

57%

41%

I want to live both as 
healthily and for as long 

as possible

Cognitive skills, brain and 
nervous system

For chronic 
condition

No medication

Fair 1 2 3 4Good Very good Excellent

I want to live as healthily as 
possible, but don’t 

care how long

Hearing and Sight

Bones, joints and muscles

How important is it to you to 
have an app to track supplement 
efficacy?

Not at all 
Important 

Somewhat 
Important

 Extremely 
Important  

3.1

Silent & 
Greatest  
Ages >74
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Silent & Greatest 

Currently supplementing for:

73%

87%

40%

73%

33%

80%

53%

73%

93%

87%

Improving brain health/mental sharpness

Maintaining brain health/mental sharpness

Enhancing skin, hair and nails

Maintaining brain health/mental sharpness 

Improving mood

Delaying or reversing the aging process

Building muscle

Preventing a vitamin deficiency

Preventing age-related diseases 

Facilitating a longer life

Top 3 supplements

• Vitamin D 
• Curcumins
• Alpha-Ketoglutarate

Top 3 reasons for 
supplementing

• Preventing age-related  
diseases

• Facilitating a longer life
• Enhancing skin, hair and nails

Top 3 reasons to buy 

• Has proven effectiveness 
against an aging outcome in 
human clinical trials

• Has shown effectiveness for 
lifespan in animal models

• It is available from a reputable 
retailer

Top 3 supplement 
concerns

• Efficacy of ingredients
• Purity of ingredients
• Safety of ingredients

Top 3 most important 
Hallmarks of Aging

• Cellular senescence (33%)
• I don’t know (20%) 
• Epigenetic alterations (20%) 

Average 
spend on longevity 
supplements/month

Average 
supplements 
taken/day4

$0    $50    $100    $200    $300

When do you believe you need to start supplementing for 
increased healthspan/lifespan?

33% 27%

40%
$275

I currently do not use any, and I 
do not intend to in the future

Currently using biomarker tests

I currently do not use any, but I 
intend to in the future

<20

Lifespan: 30-39

Healthspan: 40-49

<20 >80Silent & Greatest

Biomarkers
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Channel

Ingredient quality and 

manufacturing quality are important 

factors to both longevity 

supplement innovators and their 

consumers. 
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Ingredient quality and manufacturing quality are 
important factors to both longevity supplement 
innovators and their consumers. A good 
manufacturer cannot make a quality longevity 
supplement using substandard ingredients; in 
the same way, the best ingredient cannot add to 
the quality of a product if the manufacturer does 
not possess rigorous quality control throughout 
manufacturing and packaging processes.

Ingredients

A quality supplement begins with formulation of the 
appropriate doses of raw material ingredients that 
enable the brand to make the required structural 
and functional claims of the final product. Raw 
materials are selected using parameters such 
as high potency, high-quality and bioavailability 
and can be sourced from a variety of different 
places. Dependent on the ingredient attributes, 
sourcing can be complicated by seasonality, 
minimum order requirements, market trends and 
budgetary concerns. Companies may create 
strategic partnerships with reputable suppliers or 
with raw material purchasing departments who 
will be able to purchase ingredients at the best 
cost, whilst maintaining high quality standards. 
Contract supplement manufacturers may already 
have these relationships with quality suppliers that 
can aid the process, but many hold their sources 
of supply extremely close to leverage relationships 
and other business rationale (Monheit, 2020). 

Once the raw ingredients and formulation has 
been designed, the brand owner submits the price 
quote request to the contract manufacturer. Based 
on the formulation and raw materials the contract 
manufacturer delivers the final price.  Once the 
raw materials arrive for manufacturing, cGMP 

Channels to market

Grower

Raw material

Brand Quality control testing 
& testing verification

Processor

Ingredient 
manufacturing

Ingredient 
manufacturing

Grower

Raw material

Broker

Grower

Raw material

Distributor

Processor

Consolidator

Exporter

Contract manufacturing

Retailer

Importer
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regulations require that the raw materials be quarantined and tested before being released to inventory. 
Tests will include identity, potency and microbiological compliance.

Contract manufacturing

The contract manufacturer will run a pilot batch of the product on production equipment to ensure that 
production of the final formula can be managed. If there are any issues the formulation may need to be 
adjusted, which will require approval by the brand owner. If all goes well the contract manufacturer will move 
onto the full production run. Production run and testing is where the finished product is produced, followed 
by several additional tests such as uniformity of mix, content uniformity, dissolution testing and repeat of the 
tests done on the raw materials. The production batch is repeated along with the tests (identity, potency, 
microbiological compliance and heavy metal compliance) to produce a certificate of analysis (COA) that 
is sent back to the brand owner for approval. Once approved, the finished product can be shipped to the 
distribution facility (Tricarico, 2020).

Quality is a top concern when manufacturing supplements. After a company identifies a potential 
manufacturer, the first step is to assess and approve this supplier as being suitable to provide the required 
service. The law requires the industry to manufacture supplements using current good manufacturing 
practices that are specifically developed for dietary supplement products. Manufacturing sites will require 
an on-site current GMP audit to ensure appropriate systems are in place, processes and systems have 
been implemented successfully and are followed effectively (LeDoux, et al., 2015). 

Testing finished products to verify the accuracy of their labels, as well as the absence of harmful levels of 
contaminants such as lead, is paramount to GMP compliance; however, testing complex finished products 
requires high-tech instrumentation, test methods and expertise that many companies do not have in-house. 
Some finished products may have upwards of 20 different ingredients in a unique formulation. The more 
complex the formula, the more complex the testing and verification often involving trace amounts (LeDoux, 
et al., 2015). 

Third party product testing directly demonstrates that the product adheres to the label claims and 
represents the best affirmation of product quality. For example, the USP Dietary Supplement is a voluntary 
programme open to manufacturers of dietary supplement finished products from around the world. Through 
a rigorous testing and auditing process, USP evaluates voluntarily submitted products against science-
based quality standards – including federally recognised USP–NF standards of quality, purity, potency, 
performance and consistency.

Should a company decide that it wishes to in-source its manufacturing, after building a facility with all 
the requisite capital expense, the company will need to build a team of professionals to oversee the 
complexities identified above.
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Upholding supplement quality

Upholding supplement quality usually concentrate on two areas:

1. Adherence to label claims. It is fairly obvious that a quality supplement should contain the amounts of 
each ingredient (within an acceptable margin of error) stated in the Supplement Facts pane;

2. Freedom from adulteration. Although adulteration suggests some sort of malicious intentional 
contamination, in terms of GMP, it is officially used to describe any contamination of a dietary supplement 
product. This includes:
• Elevated levels of toxic metals (lead, mercury, cadmium, arsenic, etc.);
• High levels of microbes;
• Toxins, natural or man-made (pesticides, herbicides, chemical wastes).
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Sales channels
Bricks and mortar

While online sales growth is outpacing brick-and-mortar sales growth, and COVID has devastated many 
smaller retailers, the good news is that brick-and-mortar channels are still viable in the longevity supplements 
because the subject matter is complicated and consumers need guidance from the retailer: supplement sales 
have increased thanks to the COVID pandemic. 

Whether the retailer understands the complexities of longevity science is a valid question, and the reality is 
that retailers are only as good as the training and knowledge imparted to them by brands and sales reps. 
Market entrants will need to ensure that they have adequate training and support for retailers to understand 
and proactively sell their products.

Bricks and mortar in these earlier stages of longevity supplementation will more than likely be the building that 
houses the clinic of the longevity therapist or doctor.

Longevity clinicians

There are very early-stage courses currently emerging for physicians and lay practitioners to learn more about 
longevity science and the interventions that are possible to extend their patients’ lifespan and healthspan. 
While the longevity category is emerging from such an early stage there are very few practitioners that would 
have longevity clinician as a job title on their LinkedIn profile, however, this class of clinician and therapist is 
emerging and the segment will grow.

Clinical groups that specialise in longevity will remain ‘paid for’ services for some time to come so these 
groups will be commercially geared to align clinical decisions with profitability – opening-up the door to 
longevity supplement vendors to offer educational courses to clinicians to support their product within local 
prescribing guidelines. CME (continuing medical education) and CPD (continuing professional development) 
credits are popular among clinical professionals: they are required to keep their ongoing education ‘topped-up’ 
and will therefore need to prove attendance to educational courses approved by national agencies.   

Distribution partners

For both digital and traditional markets an in-country distributor can manage many of the market-entry 
challenges a longevity supplement vendor will encounter: everything from regulatory approvals through to 
translating marketing materials. Of course, this support comes at a price, and as a minimum, a distributor will 
expect to purchase the product at 25% of the normal retail sale price and will always ask for market exclusivity 
(but this is never recommended until a distribution partner has proven their ability).

The point of a distributor is to open up the online and offline sales channels in a country or wider territory 
that would be hard to do from a standing start as a new market entrant. The margin that is being passed to 
a distributor needs to balanced against the costs of doing everything with employed staff and local agencies, 
and, therefore, some longevity supplement companies might consider opening-up an office in a key market to 
act as a bridgehead for direct sales and marketing. 

However, if distribution is the chosen route then the key to a great distribution partnership is regular 
communication and contact – managing market performance is all about being across the details and this is 
a skill set that is often overlooked in the early stages of a company – leaving distributors to their own devices 
and often, therefore, declining in their motivation and subsequent performance.
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Partnering with apps

As we identified earlier in this report, there is significant appetite in the longevity supplements buying 
community to track their performance and results in a convenient app. At this stage, it’s fair to say that there 
are a number of emerging mobile applications that are looking to address this problem/opportunity but the 
market isn’t anywhere near securing a dominant player.

A longevity supplement vendor that offers an app with their product as either a free or paywalled service will 
come-up against the challenges of trust and interoperability with the end user; there may well be consumer 
‘concern’ that the advice they’re receiving is in favour of the vendor. In addition, app-fatigue often occurs when 
an app provides limited utility, i.e. if data doesn’t ‘talk’ to other apps and devices, failing to offer a more holistic 
view of health and wellbeing.

The opportunity for the development of common standards exists within the industry for data ownership, data 
interoperability, biomarker benchmarks, digital benchmarks, etc., but this is not currently happening due to the 
lack of a centralised international body.  

Partnering biomarker vendors

Biomarkers are a growing segment of the longevity market and take a number of forms – they can be blood, 
saliva or urine-based tests or digital biomarkers derived from specific devices like blood glucose monitors or 
wearables such as WHOOP Bands or iWatches.

Biomarkers provide a dynamic and powerful approach to understanding the spectrum of signals and 
readings that are collected and can be employed by users and clinicians to identify if a longevity supplement 
‘intervention’ is having any material effect; DNA methylation is the most accurate molecular clock of 
chronological age in humans and is the ultimate biomarker to identify if longevity supplementation is bringing-
down metabolic age to a lower point than chronological age.

Biomarker diagnostic companies have a challenge in that they aren’t used regularly (perhaps every 3-6 
months) so engaging with a supplement manufacturer to assist the end-user in tracking their progress serves 
everybody well – as long as the results of supplementation are going in the right direction!

Third-party online retailers and marketplaces

There is a growing emphasis placed on what is known as omnichannel retail, which refers to retailers who 
sell in multiple ‘channels’ and therefore selling product via third-party online retailers is very similar to having 
different physical stores carrying products.  As with most health-related products, there are many rules 
and regulations that affect selling supplements online: this only gets more complicated when selling these 
products internationally as each country has its own laws regarding health products. 

As one of the biggest benefits of selling on a marketplace is the ready-made customer base, before anything 
else it is recommend to check the site’s traffic and growth before expending resources. Once a selling 
relationship has been established with an online retailer, the challenge becomes fighting it out with other 
brands that the vendor carries to hold a main position on the front page or early product pages in the correct 
product category. As with traditional retail, there will be a need to negotiate and invest in promotions with a 
retailer, and the resulting marketing costs will need to assessed next to the margin given away to the retailer. 
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There are a number of online stores dedicated to longevity; however, these are all 
relatively early-stage and many traditional supplement stores don’t carry a longevity-
specific category at this time. As with all channel management, it is advisable to have an experienced 
member of the team in place to manage the set-up and oversee the ongoing performance of online retail 
channels.

This is why many supplement manufacturers decide to prioritise selling from their own website.

From your own website

With off-the-shelf solutions like Shopify and Magento it is relatively easy to set-up an online store, but there 
are a number of considerations that can’t be overlooked and again, experience on the team is vitally important 
– it is very easy to spend a lot of money on digital lead generation with little conversion to online sales.

Online marketing is too large a subject to easily summarise however, when considering an online marketing 
strategy it is worth looking at the PESO model and ensuring that the marketing plan has all of the PESO 
bases covered:

Gini Dietrich, author of Spin Sucks, said: “If you aren’t using the PESO model for your communications 
work, and measuring the meaningful metrics that help an organization grow, you will not have a job in 10 
years.” That was back in 2014 and 10 years was optimistic back then – think 1 year, depending on how much 
marketing budget is available:

Credit: Gini Dietrich, Spin Sucks
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• Paid: exchanging money for distribution, whether an ad or content;

• Earned: trading valuable content for an established authority’s audience;

• Shared: amplifying content through your own audience;

• Owned: aggregating an audience that seeks you out for content and then distributing your content to that 
audience.

Once a potential customer is on the website that’s just the start of the process – conversion to a sale is 
challenging and watching the detail is very important and it is worth considering these important points:

• Mobile: the majority of users will be on a phone or tablet;

• Payment: easy payment systems make buying decisions easier - consider PayPal or whatever the most 
popular payment gateway is for the country being sold into;

• UI (user interface): make sure that it’s obvious where users are expected to click and swipe;

• UX (user experience): ensure that users have the information they need to-hand so that purchase 
decisions aren’t deferred;

• Delivery: despatch needs to be quick and the delivery costs both understandable and bearable – many 
early-stage businesses forget import taxation which can kill customer relationships if the user is hit with an 
import invoice;

• Support: pop-up chat that’s operated by a bot with hand-off to a human helps deal with simple queries, but 
it’s also important to ensure that a buyer’s early interest is supported toward a sale with amazing customer 
support – 24 hr customer support can be outsourced with the correct training to enable transactions across 
multiple time zones;

• Abandoned cart: people drop out of the buying process regularly, so having a system that chases lapsed 
buyers via email and keep their ‘cart open’ helps to retrieve a lost sale;

• Trust: encouraging buyers to leave reviews or score a business via a third-party vendor like TrustPilot is a 
great form of validation – however, anything less than a 3-star rating means buyers are turned away;

• Communication: a good customer relationship management (CRM) system will enable accurate profiling 
of customers and the ability to run follow-up marketing campaigns;

• Optimise: always analyse the performance of the website to ensure that improvements are implemented to 
increase online sales.
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Sell on Amazon

Amazon is the most renowned international online marketplace, used by millions of consumers every 
day. However, Amazon has its own opportunities and challenges, therefore consideration of selling 
on Amazon requires a balanced decision of the pros and cons:

Pros: you will sell the product but you will lose margin (of course) so selling in volume is key – this will require 
investment in advertising on Amazon which is, in effect, its own Google-like advertising ecosystem. If you’ve 
played by Amazon’s rules and listed your products in line with Amazon’s guidelines, then sales and revenue 
will result; your business will also benefit from the huge investment Amazon puts into paid Google search.

Cons: your competition will (probably) also be on Amazon so you’ll need to out-rank them in terms of 
customer reviews, placement and sales – this all needs careful management and a team expert that is 
prepared to learn or already has the expertise is vital. Investing in your Amazon store requires effort and a 
selling page that uses video and provides great information to consumers needs constant management.

Regardless of whether you have a professional account or you opt for FBA (Fulfilment by Amazon), you’ll still 
be faced with fees. It’s definitely worth doing your research on your Amazon fee plan before setting up your 
marketplace account.
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How important is each of the following indetermining 
whether you take a specific longevity supplement?

Extremely
important

Very
important

Somewhat
important

Not very
important

Not at all
important

Prefer not 
to say

Recommended by
medical professionals
(e.g, doctors,
nutritionists,
pharmacists)

15% 39% 21% 15% 9% 1%

Good reviews by 
resources such as 
WebMD, consumer
reports, Mayo Clinic, 
etc

8% 25% 41% 17% 8% 1%

Has shown
effectiveness for
lifespan in animal
models

14% 25% 39% 12% 8% 1%

Has proven
effectiveness against
an aging outcome in
human clinical trials

49% 29% 12% 6% 4% 1%

Recommended by
friends and
family/word of mouth

4% 11% 26% 31% 26% 1%

Has a positive impact
on an aging 
biomarker
panel you have taken

27% 24% 25% 7% 12% 6%

Blood panel tests
have shown you are
deficient in the
ingredients and
should supplement 
for optimal nutrition

32% 29% 17% 8% 9% 6%

It is available from a
reputable retailer 29% 33% 18% 14% 6% 1%
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Success

Bringing a product to market is 

the start of the process: the end of 

the beginning. To achieve a true 

inflection, longevity supplement 

innovators need cash, a great team 

and great marketing. 
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The success grid is a top level view of any company taken at a point in time. The trailblazers profiled in the 
back of this report have all been reviewed using this method and colour-coded according their status at the 
time of writing this report: green = Positive progress; orange = Work-in-progress; beige = Needs attention. 
Companies that are in-market score better than those that are pre or early-market, but then they succumb to 
the vagaries of scaling-up what they’ve started. Ultimately the route from original innovation to inflection isn’t 
a straight line, and we have illustrated the multiple options that lie-ahead for longevity supplement vendors as 
they scale and fund for growth.

Starting any new business takes a particular kind of ambition and skill-set: this roadmap illustrates the twists 
and turn that lie ahead for any budding entrepreneur or team. There will be double-backs as companies need 
to prove their progress to secure expansion funding (if they can’t cash flow their own funding requirements) 
but the forward momentum for a longevity supplement vendor will drive toward the point of inflection (or exit). 
If a one-product company, the options differ from a multi-product company, however, capital is key to either 
build a global longevity brand or license/partner with a global player: big pharma or big retail.

Innovation and inflection
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Intellectual property:
Does the company have patents 
either granted or with search 
results reviewed that identify 
novelty or novel steps?

Does the company have a 
proprietary configuration of 
ingredients that will prove difficult 
or impossible to replicate?

 
Efficacy:
Proving that a supplement product is safe is a basic requirement; 
but can the company claim to affect a positive outcome on a health 
or wellness condition, and has its product been tested in a sufficient 
number of humans to back-up claims?    

Target:
Wellness is a very broad term and difficult to define for both the 
marketer and the end-user. Often it is better to have a clear target for 
the intervention such as supporting cardiovascular health, cognition, or 
mobility: does the company do a good job of this? 

Inflection point (p):
Once across the chasm – what is the company’s opportunity go mega? Will it build enough momentum 
and revenue to start acquiring other brands; does its clinical research and growing efficacy confidence 
mean that it may become a therapeutic; has it build so much market-leading consumer confidence that 
it’s time for a multinational food and drink conglomerate to take over the reins?   

Customer segments:
As we have identified in 
the personas section of this 
report – different age groups 
have different drivers and 
variable budgets. Interestingly, 
younger generations are 
more tuned-in to healthspan 
and lifespan messaging but 
have the least to spend on it: 
does the company have clear 
segmentation in is marketing? 

Team:
Is the team a comprehensive 
mix of skillsets that the company 
requires to address its stage of 
growth.
Does the board and/or advisors 
have the career expertise 
and network navigate the 
management team toward 
execution of the plan?

Channels:
Omni-channel is ultimately 
the de-risked approach to 
commercialisation but going 
too soon without sufficient 
experimentation and testing of 
marketing and pricing means 
that the company may struggle 
to scale – so how well is the 
company approaching its 
channel build-out? 

Unique value proposition:
Every company wants to be 
unique and many are thanks to 
the quality of their intellectual 
property. How a company 
differentiates itself from its 
competitors is key to standing 
out and successfully marketing.
Without a unique proposition 
it comes down to how 
much marketing budget the 
company has to enable it to 
out-market and out-perform its 
competitors?

Runway:
Does the company have the 
necessary funds to drive its 
market entry and build?: this 
funding can come from equity 
or debt investors or from 
self-generated cash. Having 
sufficient fuel in the tank is 
a prerequisite to successful 
commercial growth.

Competitive advantage:
Not to be confused with unique 
value proposition – what does 
the company have that gives 
it an edge – it could be IP, but 
equally if could also be the 
team, a well-connected CEO or 
a strategic investor that already 
has market channels in place. 

Success grid

= Positive progress = Work-in-progress = Needs attention

Confidential alpha draft: not for circulation
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Inflection
Acquire other brands to build revenue pipelines

Partner with big pharma to pursue therapeutic approval

Partner with big retail brand to bring longevity into mainstream

Build loyalty
Biomarker service to check user 
progress

• Create biomarker panel

• Partner with established 
biomarker vendor

• Establish regular repeat 
process to support users

Biomarker service to check user 
progress

• Launch own brand app

• Collaborate with  3rd party 
independent app

Establish customer support 
infrastructure to support users 
3rd party vendors

Sell product
Sell direct

• Build eCommerce platform

• Establish flagship store in 
major hub

• Establish a centre of
excellence

Sell indirectly

• Build-out sales team with 
international expertise

• Establish quality distributor
network

• Build relationships with 
specialist retailers

• Build relationships with tier 1 
retailers

Sell on Amazon

• Decide on best route

• Fulfilled by Amazon

• Sell via Amazon

• Go Prime to enable improved 
fulfilment

• Establish seller store page

• Invest in on-Amazon 
advertising

Market product
Establish legally allowable 
claims

• General wellness

• Early proof of efficacy

• Growing evidence of efficacy

• Proof of efficacy

Build social channel following

Engage or establish influencer 
status

Educate customers with product 
and lifestyle guidance

Build-out digital marketing 
strategy

• Track metrics and improve 
yield

Support in-direct sales channels

• Sales an marketing materials

• Translated materials

• Product support and sales
training

Market with approved 
hallmarks/endpoint claims

Manufacture
Contract manufacture

• Find a manufacturer with GMP 
certification

• Establish supply chain for
quality ingredients

• Check for auditable good 
manufacturing processes

• Establish and track quality 
management procedures

• Run ongoing testing and 
verification

• Oversee effective stock and 
fulfilment management

In-house manufacture

• All of the above via capital 
expenditure and headcount

Build a team
Management team expansion

• Research

• Product development

• Marketing

• Sales

• Supply-chain

• Quality control

Run lean

• Outsource/sub-contract

Fund for growth
Seed

• Evidence development for
claims

• Geographic market entry

• Marketing brand build

• Quality control and 
manufacturing

• Team build

• Patent filings

• Commercial channel build

Series A

Series B

Series C

IPO

Obtain approval
Food supplement

• GRAS safety

• Dosage

• Efficacy

Therapy

Clinically validate
Early discovery

• Target identification

Pre-clinical studies

• In-vivo, in-vitro, ex-vivo assays

• Delivery mechanism

• Proof of concept

• IND-enabling studies and 
application

Clinical development

• Phase 1: healthy volunteer

• Phase 2: patient population

• Phase 3: larger patient
population

FDA/authority approval

• Dosage

• Safety

• Efficacy

Drug registration

Post-market monitoring

Ingredients
Formula

Quality sources

In-house sources

Delivery
Tablet/capsule

Powder

Liposomal etc.

Longevity pitch
Disease endpoint

Hallmark of aging

General wellness

Innovate
Decide on your direction

• Therapeutic

• GRAS supplement

– would look 
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Intellectual property:
Does the company have patents 
either granted or with search 
results reviewed that identify 
novelty or novel steps?

Does the company have a 
proprietary configuration of 
ingredients that will prove difficult 
or impossible to replicate?

 
Efficacy:
Proving that a supplement product is safe is a basic requirement; 
but can the company claim to affect a positive outcome on a health 
or wellness condition, and has its product been tested in a sufficient 
number of humans to back-up claims?    

Target:
Wellness is a very broad term and difficult to define for both the 
marketer and the end-user. Often it is better to have a clear target for 
the intervention such as supporting cardiovascular health, cognition, or 
mobility: does the company do a good job of this? 

Inflection point:
Once across the chasm – what is the company’s opportunity go mega? Will it build enough momentum 
and revenue to start acquiring other brands; does its clinical research and growing efficacy confidence 
mean that it may become a therapeutic; has it build so much market-leading consumer confidence that 
it’s time for a multinational food and drink conglomerate to take over the reins?   

Customer segments:
As we have identified in 
the personas section of this 
report – different age groups 
have different drivers and 
variable budgets. Interestingly, 
younger generations are 
more tuned-in to healthspan 
and lifespan messaging but 
have the least to spend on it: 
does the company have clear 
segmentation in is marketing? 

Team:
Is the team a comprehensive 
mix of skillsets that the company 
requires to address its stage of 
growth.
Does the board and/or advisors 
have the career expertise 
and network navigate the 
management team toward 
execution of the plan?

Channels:
Omni-channel is ultimately 
the de-risked approach to 
commercialisation but going 
too soon without sufficient 
experimentation and testing of 
marketing and pricing means 
that the company may struggle 
to scale – so how well is the 
company approaching its 
channel build-out? 

Unique value proposition:
Every company wants to be 
unique and many are thanks to 
the quality of their intellectual 
property. How a company 
differentiates itself from its 
competitors is key to standing 
out and successfully marketing.
Without a unique proposition 
it comes down to how 
much marketing budget the 
company has to enable it to 
out-market and out-perform its 
competitors?

Runway:
Does the company have the 
necessary funds to drive its 
market entry and build?: this 
funding can come from equity 
or debt investors or from 
self-generated cash. Having 
sufficient fuel in the tank is 
a prerequisite to successful 
commercial growth.

Competitive advantage:
Not to be confused with unique 
value proposition – what does 
the company have that gives 
it an edge – it could be IP, but 
equally if could also be the 
team, a well-connected CEO or 
a strategic investor that already 
has market channels in place. 

Success grid

= Positive progress = Work-in-progress = Needs attention
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Inflection
Acquire other brands to build revenue pipelines

Partner with big pharma to pursue therapeutic approval

Partner with big retail brand to bring longevity into mainstream

Build loyalty
Biomarker service to check user 
progress

• Create biomarker panel

• Partner with established 
biomarker vendor

• Establish regular repeat 
process to support users

Biomarker service to check user 
progress

• Launch own brand app

• Collaborate with  3rd party 
independent app

Establish customer support 
infrastructure to support users 
3rd party vendors

Sell product
Sell direct

• Build eCommerce platform

• Establish flagship store in 
major hub

• Establish a centre of
excellence

Sell indirectly

• Build-out sales team with 
international expertise

• Establish quality distributor
network

• Build relationships with 
specialist retailers

• Build relationships with tier 1 
retailers

Sell on Amazon

• Decide on best route

• Fulfilled by Amazon

• Sell via Amazon

• Go Prime to enable improved 
fulfilment

• Establish seller store page

• Invest in on-Amazon 
advertising

Market product
Establish legally allowable 
claims

• General wellness

• Early proof of efficacy

• Growing evidence of efficacy

• Proof of efficacy

Build social channel following

Engage or establish influencer 
status

Educate customers with product 
and lifestyle guidance

Build-out digital marketing 
strategy

• Track metrics and improve 
yield

Support in-direct sales channels

• Sales an marketing materials

• Translated materials

• Product support and sales
training

Market with approved 
hallmarks/endpoint claims

Manufacture
Contract manufacture

• Find a manufacturer with GMP 
certification

• Establish supply chain for
quality ingredients

• Check for auditable good 
manufacturing processes

• Establish and track quality 
management procedures

• Run ongoing testing and 
verification

• Oversee effective stock and 
fulfilment management

In-house manufacture

• All of the above via capital 
expenditure and headcount

Build a team
Management team expansion

• Research

• Product development

• Marketing

• Sales

• Supply-chain

• Quality control

Run lean

• Outsource/sub-contract

Fund for growth
Seed

• Evidence development for
claims

• Geographic market entry

• Marketing brand build

• Quality control and 
manufacturing

• Team build

• Patent filings

• Commercial channel build

Series A

Series B

Series C

IPO

Obtain approval
Food supplement

• GRAS safety

• Dosage

• Efficacy

Therapy

Clinically validate
Early discovery

• Target identification

Pre-clinical studies

• In-vivo, in-vitro, ex-vivo assays

• Delivery mechanism

• Proof of concept

• IND-enabling studies and 
application

Clinical development

• Phase 1: healthy volunteer

• Phase 2: patient population

• Phase 3: larger patient
population

FDA/authority approval

• Dosage

• Safety

• Efficacy

Drug registration

Post-market monitoring

Ingredients
Formula

Quality sources

In-house sources

Delivery
Tablet/capsule

Powder

Liposomal, etc.

Longevity pitch
Disease endpoint

Hallmark of aging

General wellness

Innovate
Decide on your direction

• Therapeutic

• GRAS supplement

– would look 
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Outlook

The global population is booming 

and set to grow further, and 

aging consumers will soon be the 

dominant force in the marketplace.
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Opportunities 
The global population is booming and set to grow further, and aging consumers will soon be the dominant 
force in the marketplace. Our survey data emphasised that, with age, there is a greater want to live both 
as healthily and for as long as possible. As older generations tend to spend more money on supplements 
a month, this creates a large and lucrative market for longevity supplements, or “a silver economy”. 
The statistics in our survey are supported by a 2019 survey, conducted by AARP (formerly called the 
American Association of Retired Persons), who studied US adults’ (n=2,929) use and knowledge of generic 
supplements using online probability-based surveys (Rainvillee, 2019). Key findings from this survey 
showed that, promisingly, most adults viewed generic supplements positively; a majority currently take 
them (58%) and very few have never taken them (12%). With age, supplement use for brain health and 
dementia increased from 20% in those aged 18-38 to 36% in those 74 and over. These statistics suggest 
that one in 10 adults age 70 and older currently take a supplement to reverse dementia, implying nearly 4.5 
million adults in the US (Rainvillee, 2019).

Global awareness of the disparity between healthspan 
and lifespan will only enhance these figures. The 
COVID-19 pandemic has already begun to impact 
the supplement marketplace, with studies and media 
highlighting that Vitamin D can boost the immune 
system, contributing to reduced consumer scepticism 
around the efficacy of supplementation. The burden 
on healthcare services has also created a global 
awareness of the need to create a healthier aging 
generation, and governments are finally beginning to 
address 

the economic impact a “Silver Tsunami” might create if 
healthspan is not dealt with. New policies could focus 
on preventative care, and, as many of the longevity 
technologies are still in the clinical pipeline, longevity supplements may be the first port of call for these 
governments. These policies might also impact education and bring awareness of younger generations and 
physicians to the benefits of supplementation from an early age. A market space including both the young 
and growing older generations will significantly enhance longevity supplements profit. 

However, a growing body of evidence suggests supplements do possess multiple pharmacological benefits 
that could help prevent or treat disease, and several top companies producing supplements are pairing with 

Sector outlook

Profits from longevity 
supplements can be 
generated as soon as the 
product is marketed, and 
further investigation into the 
longevity supplement efficacy 
for healthspan and safety 
profiles can be a secondary 
process, with pursuit entirely 
at the company’s option. 
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universities to undertake R&D and clinical trials to prove both efficacy and safety 
(Antonello Santini, 2018). As supplements are generally cheaper to manufacture, 
and avoid the stricter regulatory processes associated with synthetic drugs, this lower bar creates 
interesting opportunities for longevity supplements. A growing portfolio of clinical evidence will provide 
valuable intellectual property that has the potential to become of interest to big pharmaceutical companies. 
It is already evident that big pharma companies such as Pfizer, Novartis and GlaxoSmithKline are 
beginning to turn to supplements as it allows them to play to their strengths, whilst development processes 
are far cheaper than synthetic drug development (Davis, 2017). As big companies pursue both drug 
development and nutraceutical manufacturing, the lines between supplements and pharmaceuticals will 
continue to blur, and longevity supplements could potentially become prescribed alternative medications 
and preventative treatments for aging-related diseases.  The acquisition of longevity supplement disrupters 
by pharma and/or big food producers will be a growing possibility as the sector matures and clinical-grade 
data is collated.  Furthermore, clinical-grade data may be easier to collect for longevity supplements in the 
near future. The development of aging biomarker panels could create a shorter and more standardised 
approach to assessing the impact of the longevity supplements on an aging outcome in humans. 

Our survey data emphasised that people are beginning to take an individual approach to their health, and 
many are considering the use of biomarker panels to assess their biological age. There is an opportunity 
for longevity supplement companies to partner with biomarker companies to enhance their marketing and 
prove personalised efficacy for the consumer.

Challenges 
One of the main challenges companies producing longevity supplements face is differentiating themselves 
as a whole new section of the supplement market. Even within the longevity community, the top stated 
reason for supplementing is “to prevent vitamin deficiency”. Of course, Vitamin deficiencies will impact 
the rate of aging, but the ingredients within longevity supplements have the potential to act upon aging 
pathways to further delay aging and potentially compress morbidity. Ultimately, the longevity supplements 
market wants consumers to take its products as frequently and as seriously as people take generic 
Vitamins like C and D. 

Given the lack of regulation, the generic supplement market is already saturated with a multitude of 
supplements with very little evidence base to prove efficacy or assurance on either safety or purity. 
Between 2008 and 2011, the European Food Safety Authority (EFSA) evaluated 2,758 food-related general 
health claims, including supplements, to see if they were supported by scientific evidence. Only around 
20 percent of the claims had sufficient evidence to 
support them (EFSA, 2011). In addition, during 2020, 
the US [MOU1] Food and Drug Administration (FDA) 
issued 2000 warning letters and other actions against 
companies in the generic supplements sector for 
reasons including unsubstantiated claims, mislabelled 
products and failure to adhere to cGMP standards 
regarding use of adulterated raw materials in finished 
products (Troup, 2020). While many businesses in the 
generic supplement category meet or exceed EFSA 
and FDA guidelines, gaps in regulatory compliance 
pose risks to consumer health and tarnish the general 

The top concerns regarding 
supplements in our survey were 
efficacy, safety and purity. These 
findings are again consistent 
with the AARP survey which 
concluded that consumer 
scepticism remains high. 
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reputation of the generic supplement community (Troup, 2020). 

46% of generic supplement users were concerned about their effectiveness and 44% questioned their 
safety (Rainvillee, 2019).

One way to achieve the necessary differentiation from the wider market for supplements is to partner with 
universities for clinical trials, to prove efficacy and safety of the product. This route is already being pursued 
by some longevity supplement companies, with the target of both improving customer confidence and 
creating a competitive edge in the market.

This issue will become even more of a challenge to the longevity supplement market, especially as more 
companies seek to bring out supplements that claim health and lifespan benefits. The longevity supplement 
market needs to emphasise that the ingredients within their particular supplements don’t just top up 
potential Vitamin deficiencies, but can delay the rate of aging. Proving efficacy in human models may be 
the best way for longevity supplements to differentiate themselves from generic supplementation. 

Regulatory frameworks can vary significantly in different countries, making adherence to standards across 
geographies complex. Changes to these regulatory frameworks will also need to be watched closely 
by those in the longevity supplement industry. Further market differentiation will likely be achievable by 
companies who are already meeting or exceeding standards required from existing legislation, and, as 
more companies choose this route, the industry will further benefit from increased consumer confidence. 
A growing platform of clinical evidence will also provide companies with a stronger basis to introduce their 
products into multiple markets with differing regulations. 
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Trailblaze

So who are the longevity 

supplement innovators that are 

already putting in the hours, 

innovating, fundraising, marketing, 

shipping and selling? Presented 

in alphabetical order, here are 

10 trailblazers, and 1 soon-to-be 

trailblazer, with our assessment of 

their success factors. 
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www.chromadex.com

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=supplementsreport&utm_campaign=reports%EF%BB%BF
https://www.longevity.technology/analysis/?utm_source=supplementlogo&utm_medium=supplementsreport&utm_campaign=reports


www.Longevity.Technology 72Copyright 2021: First Longevity Limited. All rights reserved. Report version 1.1

ChromaDex Corp. is a global bioscience company dedicated to healthy aging. The ChromaDex team, which 
includes world-renowned scientists, is pioneering research on nicotinamide adenine dinucleotide (NAD+), 
levels of which decline with age. ChromaDex is the innovator behind NAD+ precursor nicotinamide riboside 
(NR), commercialised as the flagship ingredient Niagen®. ChromaDex delivers Niagen® as the sole active 
ingredient in its consumer product Tru Niagen®.  In parallel to ongoing research and innovation surrounding 
NAD+ precursors, ChromaDex continues to build Tru Niagen® as a global brand through its e-commerce 
business and via strategic partners. 

The early focus of ChromaDex, founded in 1999 by Frank Jaksch, was to discover and license early-stage, 
IP-backed ingredient technologies. In 2004, Dr Charles Brenner discovered that the nutrient nicotinamide 
riboside (NR) serves as a precursor to NAD+, an essential molecule whose function is implicated in 
healthy aging. In 2012, ChromaDex licensed patents for the nutritional and therapeutic uses of NR and 
commercialised it as Niagen®. After serving on the company’s Board of Directors for several years, 
entrepreneur Rob Fried (pictured) joined ChromaDex in 2017 to transform the company and was named 
CEO in 2018.  As part of the business transition, ChromaDex launched Tru Niagen® in the US as its flagship 
consumer product. 

“Through a transition from an ingredients business to a direct-to-consumer bioscience company, ChromaDex 
has remained true to our commitment to innovation, science and safety,” says Mr Fried.

ChromaDex’s flagship product is Tru Niagen®, which features Niagen® (patented nicotinamide riboside/
NR) as its sole active ingredient. A precursor to NAD+, Niagen® is a healthy aging nutrient that safely and 
effectively increases NAD+ levels and is the world’s first and only known FDA-safety notified form of NR. 

Niagen® has achieved acceptance by the leading regulatory bodies in the world, including those in the United 
States, Canada, the European Union and Australia. ChromaDex considers these approvals and acceptances 
by the world’s leading authoritative regulatory bodies as a clear, unequivocal recognition of the quality of the 
company’s science, the safety of Niagen® as an ingredient and the reproducibility of the production process.

Tru Niagen® is available online, and through partnerships with global retailers and distributors.

With quality being a strong business pillar, ChromaDex takes the safety certification process a step further 
than many other supplement companies by having a legitimate third party annually assess its manufacturing 
practices. ChromaDex decided to partner with NSF International as its GMP auditor. NSF enforces standards 
across scientific industries to verify consumer safety. They dictate the ideal systems and procedures with 
sound science at the heart of their mission. A track record of successful NSF audits serves as added 
credibility for companies who want to guarantee to customers that their product is high quality and safe to 
use. Additionally, ChromaDex is certified by the International Organization for Standardization (ISO), and 
continues to seek additional certifications to further bolster the confidence of its consumers. ChromaDex 
maintains a state-of-the-art laboratory in Longmont, CO, focusing on R&D, regulatory affairs, and quality 
control.

Company profile

ChromaDex Corp. 
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Tru Niagen®: Target Hallmarks of 
Aging
NAD+ has potential link to all hallmarks of 
aging

Niagen® has been clinically proven to safely and 
effectively boost NAD+ levels, which may be 
involved in all nine hallmarks of aging.

In pursuit of understanding the science of 
aging and how to best manage it, the scientific 
community has put a large focus on NAD+ 
research and the hallmarks of aging.  Because 
Tru Niagen® has been proven effective at boosting 
NAD+ levels, and studies show NAD+ may be 
involved in the hallmarks of aging, this healthy 
aging product may have a positive impact on each 
hallmark of aging.

Genomic
instability

Telomere 
attrition

Epigenetic
alterations

Loss of 
proteostasis

Deregulated
nutrient sensing

Mitochondrial
dysfunction

Cellular
senescence

Stem cell
exhaustion

Altered inter-
cellular comms

Flagship product Deep-Dive
Tru Niagen®: product description

ChromaDex’s flagship product is Tru Niagen®, which features Niagen® (patented nicotinamide riboside, or 
NR) as its sole active ingredient. NR is a healthy aging nutrient that safely and effectively increases your 
NAD+ levels. NAD+ is a vital molecule, naturally produced in the body, that promotes cellular defence, 
resilience, and repair. NAD+ is a cofactor for important enzymes implicated in the aging process, such 
as sirtuins and PARPs. As you age, NAD+ levels decline. Stressors such as a sedentary lifestyle, alcohol 
consumption and sleep disruption also contribute to NAD+ depletion. Niagen®, commercialised in 2013, is a 
precursor to NAD+ and is the world’s first and only known FDA-safety notified form of NR.

Tru Niagen®: Pre-Clinical and Clinical Studies

The evidence behind Niagen® has been established through 11 published human clinical studies, and more 
than 100 preclinical studies. 

Human clinical studies, conducted in partnerships with the ChromaDex External Research Program 
(CERP™), provide the foundation of scientific evidence. Notably, a clinical trial published in Scientific 
Reports in 2019 concludes nicotinamide riboside both safely and effectively increases NAD+ levels in a 
dose-dependent manner in healthy, overweight adults. 

A combination of preclinical and clinical studies has demonstrated Niagen® has positive effects on heart 
health and muscle health.

ChromaDex has continued to invest in science through CERP™, which now has accumulated over 225 
research collaborations studying Niagen® nicotinamide riboside with leading research institutions and 
universities around the world.
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Tru Niagen®: Safety and Risks

Tru Niagen® is safe when used as directed. Its sole active ingredient Niagen® has been studied in multiple 
published human clinical trials and no adverse effects have been attributed to its use. Niagen® has twice 
been successfully reviewed under FDA’s new dietary ingredient (NDI) notification program. It has also been 
successfully notified to the FDA as ‘generally recognised as safe’ (GRAS).

Niagen® has achieved regulatory acceptance by the US FDA, Health Canada, European Commission and 
the Therapeutic Goods Administration (TGA) of Australia.

Tru Niagen®: Target market
Tru Niagen® is targeted at adults who want to counteract the effects of stress and time on their bodies.  Tru 
Niagen® may support healthy aging by helping people live healthier longer. 

NAD+ is an essential molecule in cellular energy production, and we all lose NAD+ levels not only as 
we age but also due to metabolic stressors. Nicotinamide riboside is a precursor to NAD+, serving as 
a “building block” to make the NAD+ molecule, and it is unique in that your body can readily use it as a 
resource for NAD+ production. Its benefits are not limited to mitochondrial health and sirtuins. 

Supplementation with Tru Niagen® is clinically proven to increase NAD+ levels. It turns out that this is more 
effective than supplementing with NAD+ itself. Although NR is naturally found in small quantities in milk, 
you would have to consume large quantities to achieve any noticeable difference. Therefore, an effective 
way to enhance NR levels is to take NR in supplement form, and Niagen® is the only form that has been 
successfully notified as GRAS to the FDA. 

Tru Niagen®: Ingredients and Dosage

Ingredient Scientific Evidence 

Niagen® (One Tru 
Niagen® capsule) 
300mg

300mg is a sufficient daily serving. A serving size of 300mg Niagen® per day 
is supported by multiple published human clinical studies. This serving size is 
clinically shown to increase nicotinamide adenine dinucleotide (NAD+) levels 
in people and maintain those elevated NAD+ levels with continued daily use. 
ChromaDex states: “That is why we believe this is an appropriate serving 
size for people to consume to obtain the benefits from an increase in NAD+. 
Importantly, our new dietary ingredient notification to the FDA supports that 
300mg per day is safe for use.”
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Success Factors
Team and Reputation

● ChromaDex has gone through many business expansion stages already, and as such has built itself a 
large and experienced management team with extensive knowledge in finance, company-expansion, 
sales, science and nutrition. Its Scientific Advisory Board includes Nobel Laureates and Ivy League 
professors, researchers and scientists. ChromaDex has built relationships with a wide network of 
institutions that are interested in cognitive and heart health such as Harvard and Mass General. The 
experience of the team and the relationships they have in place will be challenging for any new longevity 
supplement companies entering the market to replicate; 

● ChromaDex has a licence and supply agreement with Nestlé Health Science (NHSc), which provides 
NHSc the exclusive right to include Tru Niagen® in NHSc branded medical nutrition, and co-exclusive 
rights to include Tru Niagen® in certain products within the consumer health category. Tru Niagen® is also 
a supplement offered in NHSc’s personalised nutrition service Persona Nutrition;

● ChromaDex has a partnership with multiple retail partners across the globe, including AS Watson Group 
and Matakana, making Tru Niagen® available in stores and/or online in markets including Hong Kong, 
Singapore, the United Kingdom, Australia and New Zealand.

Intellectual Property

● ChromaDex has proven that Tru Niagen® elevates NAD+ levels and supports cardiovascular and skeletal 
muscle health in clinical trials. ChromaDex will benefit from these studies if it proves impact on other 
healthspan outcomes;

● ChromaDex has continued to invest in science through the ChromaDex External Research Program 
(CERP™), which now has over 225 research collaborations studying Niagen® with leading research 
institutions and universities around the world;

● ChromaDex has 20+ patents on NIAGEN® NR and other NAD+ precursors, with more pending;

● The patents and safety status of Niagen® should protect the company from imitations in the market.

Funding

● ChromaDex Corp. is a publicly traded company with Nasdaq ($CDXC). Since its business transition in 
2017, ChromaDex has maintained steady growth both quarterly and annually. In 2017, it also entered 
into a securities purchase agreement for the sale of up to $25 million of common stock in a private 
placement led by Hong Kong business leader Mr Li Ka-shing through Horizons Ventures;

● For the twelve-month period ending 9/30/2020, the total company delivered total net sales of $57 million 
with Tru Niagen® net sales of $45 million.  Since the strategic pivot in 2017, net sales have grown at an 
average annual rate of 47%;

● The capital that the company continues to generate is expected to provide ChromaDex with added 
resources to accelerate growth of the Tru Niagen® global brand, advance clinical research on NAD+ 
precursors and support general corporate purposes.
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Intellectual property:
ChromaDex claims 20+ patents
on Niagen®/NR and other NAD+
precursors, with more pending. It
maintains status as the world’s
first and only known FDA safety
notified form of NR. The patents
and safety status of Niagen®

should protect the company from
imitations in the market.
 

Efficacy:
ChromaDex has proven that Tru Niagen® elevates NAD+ levels and
has a positive impact on cardiovascular and skeletal health in clinical
trials. Future trials may reveal more benefits. Study results pertaining
to Tru Niagen® ability to enhace lifespan would be useful for their
Longevity focused market.

Target:
Tru Niagen® targets healthspan and the compression of morbidity.
Aimed at adults who want to counteract the effects of stress and time
on their bodies, Tru Niagen® may help people live healthier for longer
through its skeletal and cardiovascular benefits.

Inflection point:
Compared to its peers Chromadex has already experienced a key point of inflection by being public and
revenue generating; the next phases for the company may include growth through acquisition and the
possibility of partnering with big pharma to create therapies using the company’s IP.

Customer segments:
The company has the benefit of
having been actively marketing
its product for some time and
therefore will have knowledge 
of its buyer personas and 
marketing ROI. As it extends its 
studies programmes into specific 
disease areas it will be able to 
target specific customers with
increasing accuracy.

Team:
ChromaDex has built itself a
large and experienced
management team with 
extensive knowledge and diverse 
skills. The experience of the 
team and the relationships they 
have created will be hard to rival 
from new longevity supplement
companies entering market.

Channels:
Chromadex is truly omni- 
channel and is selling direct, 
on Amazon, and via retail: both 
brick & mortar and online. This
experience and expertise 
places the company in a good 
position to scale up revenues
internationally.

Unique value proposition:
Nestlé Health Science holds
exclusive right to include  
Tru Niagen® in NHSc branded
medical nutrition, and co-
exclusive rights to include  
Tru Niagen® in certain products
within the consumer health
category.

Runway:
The company’s publicly quoted
status means that is has a raft 
of finance raising options at its
disposal: it recently entered 
into a securities purchase 
agreement for the sale of up to 
$25 million of common stock in 
a private placement.

Competitive advantage:
ChromaDex has a partnership
with multiple retail partners
across the globe, including AS
Watson Group and Matakana,
making Tru Niagen® available in 
stores and/or online in Hong
Kong, Singapore, the UK,
Australia and New Zealand,
among other markets.

ChromaDex: success grid

= Positive progress = Work-in-progress = Needs attention
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www.hydralongevity.com
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Hydra Longevity believes the human body is a highly complex systemised organism with all its parts 
programmed to communicate and influence each other. No one system is isolated from the other, all 
systems are interconnected with each other. The company’s products are designed to provide molecules 
naturally found in foods and herbs to optimise the internal and external environment of cells; their longevity 
supplement is consequently based on a well-researched, complex, and focused therapeutic formula, that 
they believe can make big improvements to ageing biomarkers and reverse chronic disease. 

Product research and development is led by co-founder, Peter Kahler, ND. Peter is a recognised authority 
in the field of natural anti-ageing. He is a fully trained Naturopathic Doctor and Master Herbalist with over 
30 years’ experience in Clinical Practice, and an accredited member of the Australasian Academy of Anti-
Ageing Medicine (A5M). After witnessing the impacts of nutrient deficiencies and ageing on his patients’ 
health, Peter became passionate about biochemistry and how food molecules influence cellular activity. 

Kahler wanted to develop practitioner validated products to help support longevity and co-founded Hydra 
Longevity with Richard Spreckley in 2018. One of the company’s beliefs is that in addition to enhancing 
lifespan, their longevity supplement should also help people prevent or reverse their chronic disease. After 
extensive market research, the co-founders estimated that to tackle all the hallmarks of ageing through 
multiple product purchases could cost $460.00 a month. Hydra therefore set out to create an affordable 
once-a-day formula that targets 8 advanced areas of scientific research shown to influence the rate of 
ageing (senescence, AGEs, spermidines, stem cells, mitochondrial function, sirtuins/NAD+, telomeres, 
and nutrigenomics). As a result of this strategy, and following 5 years of research into Longevity Medicine, 
their flagship product “Healthy Ageing Essentials” was created and launched in early 2019 in their native 
Australia at $99.45 for a month’s supply. 

Healthy Ageing Essentials contains 39 ingredients at therapeutic doses to target the cells nutritional needs. 
The formula was also the first to combine multiple anti-ageing polyphenols and flavonoids. Peter was 
concerned that “extracts” used in many supplements have the original plants’ phytochemicals removed 
and cannot provide all the synergistic benefits and layered reactions that comes from using the whole plant 
with all its metabolites. To combat this problem, Healthy Ageing Essentials is a complex formula created 
around the whole food and herb philosophy. By using the whole plant, Hydra hope to influence cellular 
biochemical reactions involved in the ageing process, and to support and improve the gut microbiome, as 
recent research suggests that the gut/DNA interface could be fundamental in driving cellular repair and 
regeneration. 

Another key philosophy is the company’s emphasis on the correct dosage of its ingredients. As a result 
of his years of research into longevity and nutrition, Kahler believes that many companies are producing 
high dose supplements that use extracts far above the limit that the cell or gut can absorb, leading to 
excess nutrients being excreted. Long-term mega dosing can be causing many downstream and upstream 
imbalances. Hydra Longevity has spent years studying and researching optimum dosages of their 

Company profile

Hydra Longevity   
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ingredients so they are the most useful, safe and absorbable for daily consumption 
to support the brain, mood, energy, immune systems, gut health, joint health, and 
also to manage the ageing process.

The company has expanded its team with the appointment of Troy McGuiness as Chief Engagement 
Officer. With McGuiness’s marketing experience, the company has expanded its brand through 45 Bricks & 
Mortar stores, and through one of Australia’s top health supplies distributors. Hydra Longevity’s customers 
include pharmacies, hospitals, natural health practitioners, General Practitioners, chiropractors, and other 
registered
health professionals, as well as health stores, therapists and other businesses who employ health 
professionals of various modalities. Hydra Longevity also distributes its products through its online 
storefront. 

Hydra Longevity makes its products by sourcing the best natural wholefoods and traditional Chinese and 
Ayurvedic herbs available. Its manufacturing takes place at a Queensland  based HACCP (Hazard 
Analysis and Critical Control Point) certified facility. To ensure its 
product is of the highest quality, efficacy, purity 
and potency, a full-time quality assurance team is employed, which follows strict GMP practices.

The company believes its “Australia Made” connection has helped to improve consumer confidence in the 
brand and all of Hydra’s ingredients have Certificates of Analysis to  prove testing and purity.

Healthy Ageing Essentials was launched in 
2019 and has been successfully marketed 
to Australian consumers as the first whole 
functional food nutritional anti-ageing 
supplement that covers all 9 hallmarks of 
ageing. 

Healthy Ageing Essentials for 
Longevity: Target Hallmarks of 
Ageing
Evidence for all hallmarks

Healthy Ageing Essentials is divided into 
“stacks” that have each been designed to 
maintain and support a different ageing 
pathway: genetic/DNA integrity; function and 
regeneration of cells; reduced inflammatory 
molecules; NAD+/ATP molecules and 
function; mitochondrial function and repair; 
Nrf2 regulation; telomere damage; insulin 
sensitivity and metabolism. The product 
includes glyconutrients, superfoods and 
key epigenetic cofactors – all targeted at 
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influencing/regulating sirtuins, FOXO genes, AMPK, Nrf2, and mTOR. 

Flagship product Deep-Dive
Healthy Ageing Essentials: Product description

Healthy Ageing Essentials has been designed using 30 years of accumulated science and knowledge on 
genetic pathways, DNA function, and cellular regeneration.

The company believe that no one ingredient, molecule, or magic pill can target all the ageing hallmarks or 
protect our entire DNA. Instead, they have opted for a wide variety of nutrients that interact and influence 
multiple pathways, and which provide synergistic actions so that the consumer can experience true health 
and wellbeing.

Each ingredient in Healthy Ageing Essentials has been specifically selected to drive repair and 
regeneration by supplying the rich nutrients that cells need to function properly. Each ingredient supports 
a different pathway in the ageing process and contains the most studied and effective polyphenols for 
longevity and age reversal.

Healthy Ageing Essentials: Preclinical and Clinical Studies

Hydra Longevity, together with manufacturing PhD scientists, spent 5 years researching every ingredient 
that is included in the Healthy Ageing Essentials to validate its use in affecting the nine Hallmarks of 
Ageing. Each ingredient is underpinned by a minimum of 20 studies and peer reviewed papers and has 
had well-established use in clinics achieving health outcomes between patient and practitioner. 

Hydra Longevity believe that there are many simple blood tests and biomarker evaluations that can tell us 
if Healthy Ageing Essentials is contributing to age reversal. For example, reduced inflammatory markers, 
better glucose control, antioxidant levels and improvements in lipid markers could all provide confirmation 
of a reduced rate of ageing. Below is a table of treatments and results that Hydra believe provide good 
evidence for the inclusion of these ingredients in its Healthy Ageing Essentials.
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Target End Point Treatment Result

Chronic Fatigue 
Syndrome

Magnesium, astragalus,  ginseng, CoQ10, 
ashwagandha, sulforaphane, d-ribose, 
acetyl-l-carnitine, alpha lipoic acid, 
fermented supergreens, green tea, beetroot,  
B Vitamins.

Tests showed improved cortisol, reduced 
CPR/ESR, normalised thyroid markers, 
stabilised blood pressure and improved 
oxygenation. Patients found they could 
return to normal work or social life after 16-
20 weeks of therapy

Cardiovascular 
Disease

Resveratrol, CoQ10, magnesium, Australian 
Marine Plankton, ashwagandha, Vitamin D

Over 40% reduction in carotid artery calcium 
scores in 16 weeks. 25% reduction in lipid/
BP scores.

Weight Loss/Obesity

Resveratrol, CoQ10, Astragalus, Australian 
Marine Plankton, fermented supergreens, 
biotin, Vitamin D, green tea, ashwagandha, 
sulforaphane, curcumin, rice bran, l-arginine, 
l-lysine, Vitamin C

Stabilisation of blood sugars, lift in 
metabolism, improved thyroid T3/T4 ratios, 
reduced fatty liver, significantly decreased 
fat mass.

Anti-Inflammatory 
Action

Resveratrol, CoQ10, Astragalus, Australian 
Marine Plankton, fermented supergreens, 
biotin, Vitamin D, green tea, ashwagandha, 
sulforaphane, curcumin, rice bran, arginine, 
l-lysine, Vitamin C

Significant reductions on inflammation 
profiles – CRP, hsCRP, ESR, COX 1&2, 
Interleukin series, homocysteine, fibrinogen, 
MDA, NF-kB, TNF-a, APO-b, iNOS.

Chronic Infections/
Thymus 
Insufficiency

Ginseng, astragalus, Vitamin C, Vitamin D, 
l-lysine, fermented supergreens

Reductions in antibiotic usage, shortened 
duration of symptoms, improved resistance 
to infections, increased white blood cell 
numbers and activity, reduction in allergies, 
fewer asthma medications required, 
enhanced recovery post drug therapy/cancer 
treatments, less auto-immune conditions. 

These results demonstrate that the ingredients included in Healthy Ageing Essentials could have several 
target endpoints. Indeed, there is anecdotal clinical evidence of improved quality-adjusted-life years and 
enhanced ageing biomarkers resulting from use of Healthy Ageing Essentials.
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Stack Ingredients Stack Description

Mitochondrial & 
ATP Activate Stack 
2330mg

Resveratrol (from polygonum cuspidatum 
extract 100:1), siberian ginseng, D-ribose,
dmg (dimethyl glycine), magnesium 
citrate, tienchi ginseng extract (4:1), acetyl 
L-carnitine, alpha lipoic acid, coenzyme Q10

Ginseng, D-Ribose, CoQ10 creates 
energetic mitochondria for stronger vibrant 
bodies. Resveratrol and Alpha Lipoic acid 
to upregulate sirtuin genes responsible 
for longevity and preventing age-related 
cognitive decline.

DNA Protect Stack
1500mg

Astragalus (organic), astaxanthin (from 
Australian marine phytoplankton), organic 
fermented supergreens (organic barley 
grass, organic alfalfa grass, organic oat 
grass, organic wheat grass, organic 
spirulina, organic yam, organic dunaliella 
salina, organic agave, chlorella, kelp), 
blueberry (organic), calcium ascorbate (Vit 
C), biotin, Vitamin D3 (250IU)

Pterostilbenes and Vitamin D to protect 
DNA, antioxidants - astaxanthin and Vitamin 
C to mop up free radicals and lower cellular 
inflammation. Astragalus to support telomere 
repair. Fermented Super Greens and 
Dunaliella Salina to stimulate stem cells.

Nrf2 Activate Stack 
3020mg

Green tea extract (10:1), ashwagandha 
/ withania somnifera, broccoli sprouts 
(organically grown), curcumin C3 extract 
(65:1), beetroot

Green tea and ashwagandha, to activate 
survival genes and Nrf2 cell defence 
pathways protecting DNA. Broccoli sprouts, 
Curcumin, beetroot to support the body’s 
detoxification, repair, and regeneration 
processes, and increase glutathione/SOD 
(superoxide dismutase). 

Senolytic Enhance 
Stack 650mg

Stabilised rice bran, L- Arginine 
Hydrochloride, L-Lysine Monohydrochloride

Rice bran, L-arginine, and L-lysine - to 
remove senescent cells by activating 
autophagy and promoting rejuvenation.

NAD+ Boost Stack
20mg Nicotinic Acid, Niacinamide B3

Activated B3 – promotes higher levels of 
NAD+, providing the mitochondria with the 
‘super fuel’ it needs to function optimally.

Metabol Stim Stack
1250mg

Cinnamon, rosehip (organic), black pepper, 
guar gum

Black pepper and cinnamon improve 
metabolism, heighten nutrient/insulin 
sensing abilities of the cells, increase the 
uptake of glucose, and mimic effects of 
calorie restriction. Cinnamon and rosehip 
mimic effects of metformin, aiding in 
inhibition of mTOR pathways.

Healthy Ageing Essentials: Ingredients and Dosage

Healthy Ageing Essentials: Approx. 10g/serving provides:
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Healthy Ageing Essentials: Safety and Risks
Healthy Ageing Essentials is suitable for everyone over 15 years of age. It contains no fillers, additives, 
chemicals, preservatives, flowing agents, GMOs, dairy, or gluten and is suitable for vegans and diabetics. 
The product is manufactured following guidelines set by the Food Standards Australia New Zealand Act 
1991 (FSANZ). The company recommends that anyone with a pre-existing condition, and those taking 
medication, consult with their health practitioner before using any nutritional supplement.

Healthy Ageing Essentials: Target Market
Hydra Longevity products have been created as Functional Food medicines, at an affordable price, for 
everyone to use to treat health conditions associated with ageing, occurring from either unavoidable 
physical/biological degradation or accelerated ageing due to poor lifestyle choices.

Hydra Longevity believe that if they can prevent a disease coming on in the first place, they are improving 
someone’s healthspan as well as increasing their lifespan. This is true life extension. 

Success Factors
Team and reputation

● The co-founders of Hydra Longevity developed Healthy Ageing Essentials using 30 years of clinical 
health and wellness knowledge and experience. The company believes it is the only longevity 
supplement company that has a co-founder that is a fully trained and practising longevity specialist;

● Peter Kahler, ND, has a certification in clinical applications of longevity medicine (Deep Longevity), live 
blood microscopy and biomarker testing (Roche Diagnostics), and certification of Anti-Ageing Medicine 
with Australian Academy of Anti-Ageing Medicine (A5M); 

● Richard Spreckley and Troy McGuinness have a combined 45 years’ experience between them in 
strategy, process implementation and marketing. These skills will be valuable in building category 
awareness and engagement for one of the first longevity brands to penetrate the Australasian market;

● First launched on its eCommerce platform, the team behind Hydra Longevity has quickly continued to 
expand distribution channels into brick-and-mortar stores and through one of Australia’s largest health 
distribution companies;

● The team are seeking to enhance consumer engagement and understanding, using ambassador and 
affiliate programmes.

Intellectual property

● Designed by a full trained and accredited Longevity specialist, Healthy Ageing Essentials is a 
nutrigenomic formula created to influence and protect DNA integrity. Unlike other supplements that use 
isolated extracts, the product concentrates on the naturopathic principle of using functional whole foods;

● All ingredients in Healthy Ageing Essentials are based on clinical research, and the company claims 
they have maintained doses of these ingredients at therapeutic value to influence multiple pathways that 
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under-pin all nine hallmarks of ageing;

● The company upholds that they are responsible for Australia’s first, and only, complete anti-ageing 
formula;

● Hydra Longevity currently has a three-product line, with three additional products to be launched soon. 
The products are all designed and marketed  to tackle ageing: Healthy Ageing Essentials, to tackle 
ageing at the cellular level, improving cellular function, protecting genes, and repairing DNA; Body 
Revitaliser Essentials, targeting the underlying causes of ageing such as poor digestive function, 
immune disorders, inflammation, nutritional deficiencies and microbiome imbalances, whilst improving 
energy and performance; and Liver Fixa Essentials, to help protect the liver from ageing and aiding 
detoxification;

● With a healthy pipeline of product development in place, selling multiple products creates the opportunity 
for multiple-product purchases in one sale;

● Hydra Longevity states it is continually researching the latest scientific findings, so reformulation is 
always under consideration to ensure that it is delivering the best possible products;

● Multiple strong and sustainable forces are driving rising demand for healthy ageing products in the Asia-
Pacific region. This has created a huge opportunity for clinically validated ingredients that may improve 
healthspan. The company have created a product that will be attractive to the growing population 
of consumers wanting to spend cost-effectively on products that support healthier and more active 
lifestyles;

●  Hydra Longevity believes that changes to the Therapeutic Goods Administration (TGA) regulations, to 
allow the use of additional ingredients, is a key opportunity for further growth, with increased product line 
extension.  

Funding 

● Hydra Longevity are entering a stage of rapid growth. Product validation and adoption has been proven 
– now is the time to scale and grow;

● Seed funding has just been secured to facilitate planned growth in the Australian marketplace, and to 
achieve its targets, Hydra Longevity acknowledge rounds of funding will be required in the future;

● Based on sales to date and marketing expenditure, the company estimates conservative sales 
projections for the next 12 months at $3.5million.
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Intellectual property:
Hydra Longevity holds no patents 
over the formulas within their 
products, however, the product 
formula has protection as the 
company do not disclose the 
full breakdown of the ingredient 
dosages in its proprietary blend. 
Furthermore, the product is one 
of the only longevity supplements 
using whole foods.
 
Efficacy:
Hydra Longevity believe that there many simple blood tests and other 
accessible biomarker evaluations that can tell us if the ingredients 
being consumed are contributing to healthy ageing. As such, 
ingredients only considered for inclusion if they had a minimum of 20 
peer reviewed papers and strong evidence of health outcomes from 
blood tests/biomarker evaluations in clinic. The company hopes to 
offer these biomarker tests to its consumers at a later point. 

Target:
Healthy Ageing Essentials targets the 8 most advanced areas of 
scientific research underpinning all 9 hallmarks of ageing in a once-
a-day therapeutic dosed formula and at an affordable price. The 
company aims to help everyone become proactive in their health to 
prevent and reverse chronic disease: biomarker analysis programs are 
in the pipeline for development.

Inflection point:
The company’s next inflection will be geographic market expansion and the equity funding to support this.

Customer segments:
Future biomarker panels will 
enable the company to better 
target the longevity outcomes 
that customers will be seeking. 
Proof of traction against a 
panel of the hallmarks of 
ageing will help to better target 
customer messaging. 

Team:
A longevity supplement company 
that has been started by a fully 
trained and accredited longevity 
specialist; the team behind Hydra 
Longevity have experience in 
strategy, process implementation 
and marketing; skills that will be 
necessary to penetrate multiple 
global markets. 

Channels:
The company has done well in 
experimenting with its marketing 
channels in its home country 
– now comes international 
expansion which will need both 
cross-border partnerships and 
funding. Having a stronger 
evidence base of product 
efficacy will be needed to boost 
commercial traction. 

Unique value proposition:
Hydra Longevity products 
differentiate themselves by 
falling under the “functional 
food”  category. The blends 
in the products are created 
on the naturopathic principle 
of using functional whole 
foods, supporting both 
cellular pathways and the 
gut microbiome to enhance 
longevity.

Runway:
Based on sales to date the 
company estimates sales for 
the next 12 months at $3.5 
million which means that 
investors will have traction to 
gauge their scale-up funding 
by. Proof of traction in market 
entry for wider Asia-Pacific 
markets will boost confidence.

Competitive advantage:
Currently the only Longevity 
based functional food 
supplement that is currently 
marketed in Australasia. Lack 
of competition in this market 
gives the company the potential 
to become the trusted anti-
ageing formula of choice for 
Australasian home. This is 
strengthened by the fact it is a 
combined proprietary blend that 
could prevent large expenditure 
on multiple products for same 
effect.

Hydra Longevity: success grid

= Positive progress = Work-in-progress = Needs attention

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=supplementsreport&utm_campaign=reports%EF%BB%BF
https://www.longevity.technology/analysis/?utm_source=supplementlogo&utm_medium=supplementsreport&utm_campaign=reports


www.Longevity.Technology 86Copyright 2021: First Longevity Limited. All rights reserved. Report version 1.1

www.juvlabs.com

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports


www.Longevity.Technology 87Copyright 2021: First Longevity Limited. All rights reserved. Report version 1.1

Juvenescence was founded with a mission to transform what aging means to the world. As the science 
around aging was starting to accelerate, Juvenescence saw an opportunity to further that science by 
encouraging collaboration between leading scientists, physicians and investors to create new therapies 
and products that they hope will empower people to look after their own health. Juvenescence presents 
a modality-agnostic portfolio of therapies developed by seasoned drug developers and augmented by 
machine learning. 

Juvenescence plans to transform aging and has organised itself into four major divisions, each of which 
tackles the topic from a different scientific angle: JuvRx focuses on drug therapies; JuvRegeneration 
spotlights stem cell regeneration; JuvDataScience applies machine learning and AI; and JuvLife 
emphasises non-prescription IP protected therapies with clinical proof focused on disease prevention. 

Juvenescence was founded by three scientist/investors with long-proven track records in healthcare 
market: Chairman, Jim Mellon, is a Trustee at the Buck Institute for Research on Aging and author of the 
book, Juvenescence: Investing in the Age of Longevity (2017); CEO, Dr Greg Bailey, is a serial bio-tech 
entrepreneur as Co-founder or director at Portage Biotech, Biohaven, Medivation, Ascent Healthcare 
Solutions and VirnetX Inc.; CMO, Dr Dec Doogan, has already had a long and successful career including 
SVP-WW Drug Development at Pfizer and as CEO of Amarin. The founders of Juvenescence have created 
an impressive $26 billion of biopharma shareholder value in the past two decades. As CEO, Dr Greg Bailey 
has stated: “Juvenescence will be an innovative 21st century biotech company.  We will focus on disruptive 
technologies to prevent or delay age-related disease or to modify aging.  We incorporate machine learning, 
social media and a direct relationship with our patients and consumers to empower and facilitate healthy 
long life.”

JuvLife is the division of Juvenescence that will focus on creating consumer products that are readily 
available to manage aging and enhance healthspan. Juvenescence anticipates that JuvLife will quickly 
become established as the trusted source for high quality, science-based, consumer products. These non-
Rx products and functional foods are aimed at supporting individuals as they manage their own health and 
the onset of age-related conditions. “We are determined to become the trusted source for not only high-
quality science-based products but helping everyone better understand aging and how to improve their 
healthspan and lifespan.”

JuvLife has announced that it will be launching its first major product, branded Metabolic Switch Ketone 
Ester Fuel, in 2021. Each serving of C6 Ketone Di-Ester naturally raises the level of ketones in the blood to 
quickly generate a state of ketosis that lasts for several hours. Metabolic Switch was invented by scientists 
at the Buck Institute for Research on Aging and developed in partnership with the team at Juvenescence. It 
will be available firstly as a chocolate-flavoured nitro beverage, but additional forms, flavours and variants 
of the product will also be made available as the product line expands. JuvLife is currently finalising clinical 
studies and other aspects of commercial scale up for Metabolic Switch, and the company expects GRAS 

Company profile

Juvenescence
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approval of the product in 2021.

JuvLife has a world class team of supply chain experts with experience from numerous major consumer 
and healthcare companies. The team has built a unique supply chain eco-system of dedicated partners 
to help produce the proprietary active ingredient, C6 Ketone Di-Ester, as well as converting this bio-active 
into consumer finished product forms.  Metabolic Switch will be produced at a GMP facility in the United 
States and available in 2, 3, 7 or 28 count packs of 75ml bottles from numerous channels including the 
Juvenescence website, www.juvlabs.com.  

Metabolic Switch for Longevity: Target Hallmarks of Aging
Metabolic Switch provides a clinically proven and powerful means for consumers to access the power of 
ketosis. The main ketone body produced in ketosis is beta-hydroxybutyrate (BHB). 

Butyrate is an interesting therapeutic molecule for aging as it serves as a histone deactylase (HDAC) 
inhibitor and influences sirtuins expression, therefore protecting from contributors of aging and disease, 
such as oxidative stress and DNA damage, by influencing gene expression. As BHB contains butyrate, 
the hypothesis is that switching the body into ketosis will also act as an intervention to extend lifespan and 
healthspan. 

Flagship Product Deep-Dive
Ketone Metabolic Switch: Product Description

The theory behind Metabolic Switch is that you simply ingest the product to recapitulate the health and 
lifespan impact of ketosis. However, using a C6 Ketone Di-ester to supply BHB is attributed to Drs Eric 
Verdin and John Newman, both of the Buck Institute for Research on Aging. This advances Metabolic 
Switch one step further than other current commercially available ketone drinks. These products raise BHB 
levels by rapidly detaching a molecule of BHB from another molecule called butanediol. Eric Verdin’s use 
of a C6 Ketone Di-ester is unique and means, once metabolic switch is consumed, it is broken down in the 
body into butanediol and a medium-chain fatty acid (also known as medium-chain triglycerides or MCTs) 
called caproic acid, or C6. In this way, the ketone drink stimulates the body to produce ketones through the 
process of ketogenesis (“genesis of ketones”) in the liver.

Dr Brianna Stubbs, a researcher leading work on the development and testing of the exogenous ketone 
supplement, believes ketogenesis may be one of the ketone drink’s most unique benefits. When our 
body goes through the process of producing ketones rather than “artificially” elevating them, certain 
transcriptional metabolic changes occur that are likely to have beneficial effects on health and lifespan. 
The process of ketogenesis likely provides more health-enhancing effects than just having ketones in one’s 
blood, and “Metabolic Switch” gives your body this ability.

What is most exciting to Stubbs is that ketogenesis from C6 allows you to produce BHB and another ketone 
body – acetoacetate (AcAc) – in a ratio preferred for human biology. Because of this, Stubbs hypothesises 
that ketosis achieved by consuming Juvenescence’s product will differentiate it from other commercially-
available ketone esters.
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Beyond the potential effects on health and lifespan, Juvenescence’s flagship product causes the notable 
“metabolic switch”; your body will begin to generate a substantial amount of energy from fatty acids in 
mitochondria instead of glucose or carbohydrates through glycolysis, which Verdin likens to burning 
diesel vs a high-octane gas. This means exposing our bodies to less toxic metabolic by-products, which is 
fundamental to ensure healthy aging.

Metabolic Switch: Pre-clinical and clinical Studies
Published studies to date have focused on satisfying the industry requirements for determining the safety of 
a novel food ingredient.

The ketone ester has been studied for in vitro metabolism and in vivo pharmacokinetics in rodents. These 
studies found that the ketone ester was rapidly broken down and was effectively converted to ketone 
bodies in vivo. The ketone ester has been tested to confirm that there were no mutagenic effects in gold 
standard in vitro tests. No mutagenic effects were found. The ketone ester was tested in a gold standard 
subchronic dosing study in rats. After 90 days of dosing, there were some adverse effects found at the 
highest dose level tested, so the mid-dose level was the ‘No Adverse Effect Level’, which will inform the 
recommended dose level for humans.  

A clinical trial is currently underway (NCT04707989) to investigate the tolerability and safety of the ketone 
ester when healthy adults take it daily for 4 weeks. Once this has been completed, it will form part of the 
evidence that supports the launch of the ketone ester in a consumer food product, Metabolic Switch.

Metabolic Switch: Safety and Risks
As metabolic switch contains a novel food ingredient, it has been tested extensively in vitro and in animal 
models. The dose has been based on “No Adverse Effect” levels in rodents and the product is currently 
undergoing a clinical trial to assess tolerability and safety in humans.  The outcome of this study is 
expected to further support the product, which is currently seeking GRAS approval.   So far, there have 
been no major side effects, however, because of the strength of the Metabolic Switch formulation, some 

Metabolic Switch: Ingredients and Dosage

Ingredient Scientific Evidence 

C6 Ketone 
Di-ester (25g)

C6 Ketone Di-ester, once consumed, is broken down in the body into 
butanediol and a medium-chain fatty acid called caproic acid. This design 
means the product not only supplies you with readily available BHB but 
stimulates the liver to breakdown the caproic acid and produce further ketone 
bodies. Altogether, this process produces BHB and another ketone body - 
acetoacetate (AcAc) – in a ratio preferred for human biology.
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consumers may benefit from initial usage at a “half-serving” level, which has also 
been shown to be a clinically effective level to achieve ketosis.

Metabolic Switch: Target Market

Juvenescence believes that the target market for 
metabolic switch will not be bound by their age 
but will be any “lifetime optimisers who embrace 
curiosity and delight in getting more out of a 
lifetime”. Juvenescence hopes Metabolic Switch 
will become the trusted partner of households with 
a busy lifestyle, those who are highly engaged in 
health and wellness and those who are proactively 
searching for products that will help them to age 
better. 

Success factors

Team and reputation

● The Juvenescence model is to find an opportunity and build an incredible management team around it; 
notable team members include Jim Mellon, Dr Greg Bailey and Dr Declan Doogan. Advisory board panel 
members include Dr Michael Hufford, Dr João Pedro de Magalhães and Dr Aubrey de Grey;

● Juvenescence has a world-class team and is well-placed to explore aging, cell regeneration, and age-
related diseases and conditions;

● Juvenescence has a very unique business model; the company is one of only a small number of midsize 
biotechs that are exclusively focused on modifying aging.

Intellectual property

● As a flagship product and first step into consumer products, Metabolic Switch differentiates from other 
longevity supplements by focusing on changing the metabolism to stimulate ketogenesis;

● Metabolic Switch will be competing with other commercially available ketone esters, but it has the edge 
due to its unique C6 formula, that will also stimulate liver ketogenesis. This will allow a ratio of BHB to 
AcAc preferred for human biology;

● As the first company to create a “metabolic switch” for aging, Juvenescence will need to deliver clear 
consumer-grade understanding to the customer that this is a product that can aid the aging process; 
explaining the metabolism and how it relates to aging is complex;

“Building a daily preventative 
health regimen with 
Metabolic Switch as a key 
component will support 
the goals of any consumer 
seeking to maintain a high 
level of metabolic health as 
they age.”
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● The company has ensured strong and reliable data through conducting preclinical and clinical trials, to 
support the novel ingredient as GRAS. The data so far suggests that the product is safe and tolerable in 
humans. It will be interesting to see if JuvLife continue to test the product for effect on aging outcomes; 

● The company have also suggested that it may launch JuvYou, an app that allows customers to input 
ketone levels, monitor blood sugar and receive recommendations on how and what time it is best to take 
Metabolic Switch; this personalised approach may enhance customer engagement but app-fatigue may 
be a risk;

● JuvLife has a second product launching next year that is based around autophagy: it hopes to improve 
cognition, boost immunity, aid cardiac health, skin, and hair: JuvLife have several deals underway for 
their product portfolio and aim to launch a product every year for the next four years.

Funding 

● Juvenescence has raised over $162 million in funding over four rounds and is currently raising $150m in 
its C round, which hopefully, according to Bailey, will be a prelude to an IPO.
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Intellectual property:
The C6 Ketone Di-ester would 
benefit from patent to prevent 
entry with similar products 
from other companies. The 
product has good expansion 
potential and a product line, 
with different flavours and 
forms, is easy to imagine.

Efficacy:
Metabolic switch has a strong theory behind it, developed by some 
of the top scientists in the aging field and in partnership with the 
Buck Institute for Research on Aging. Proven to convert to ketone 
bodies in vivo, in rodents, the company could further benefit from 
the results of its first clinical trial that is currently underway. 

Target:
Juvenescence are targeting consumers that are looking take 
control of their aging journey. It risks being a niche market until 
education into the metabolism and aging becomes more widely 
known. Clever marketing will be required to ensure the importance 
of metabolic health in relation to aging is conveyed to the customer.

Inflection point:
Introducing a disruptive consumer product into the market is challenging unless you have a clear market 
need and defined proposition: the science of ketosis is complex and communicating the benefits of Metabolic 
Switch to consumers of accessing the power of ketosis will be challenging. Juvenescence has one of the 
most seasoned teams in the longevity market and the funding fire-power to support market entry. The product 
hypothesis remains unproven in humans in large scale studies – when this is achieved the company will be 
better placed to make bolder marketing claims and invest more deeply to achieve significant above-the-line 
growth or even license the product to a major consumer brand to grow international expansion. 

Customer segments:
Juvenescence plans to 
educate its end-users in how 
to improve their healthspan 
and lifespan and address 
broad market segments. 
Cross-generational marketing 
across multiple channels will 
be challenging; investing in 
one strong consumer segment 
initially would be prudent.

Team:
Juvenescence has a world-
class team with notable 
members such as Jim Mellon, 
Dr Declan Doogan, and Dr 
Greg Bailey. The company 
has created a strong team 
that is well-placed to explore 
aging, cell regeneration and 
age-related diseases.

Channels:
The company plans to build 
direct to consumer sales and 
will need to consider widening-
out its retail marketing options 
to drive sales volumes. Once 
proven as a consumer-grade 
longevity beverage product 
retail options that include 
supermarkets will be be both 
possible and exciting.

Unique value proposition:
Metabolic Switch is unique 
as it focuses on changing 
the metabolism to stimulate 
ketogenesis to combat aging. 
It may also be competing with 
other commercially available 
ketone esters, but its unique 
C6 Di-Ester formula will give it 
the edge.

Runway:
Already on its Series C round 
and heading toward IPO 
the company has significant 
funding fire-power to drive 
success in consumer markets 
and lead category growth in 
longevity supplements as a 
break-through brand.

Competitive advantage:
Juvenescence has a unique 
business model, and its  
division into small midsize 
biotechs that are exclusively 
focused on aging gives 
Juvenescence the ability to 
share a wealth of knowledge 
on aging processes 
throughout its company.

Juvenescence: success grid

= Positive progress = Work-in-progress = Needs attention
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www.juvicell.com
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JUVICELL is a company comprised of a team of scientists and innovators that share a passion for improving 
human lifespan and healthspan. Through their research into aging, the team has identified ten clinically 
proven, safe and effective longevity-enhancing ingredients, which they believe pave the way for the first-ever 
longevity supplement of its kind. “Due to the thorough research behind JUVICELL, it stands as a cutting-edge 
longevity nutraceutical that aims to support a longer and healthier life.”

The idea for JUVICELL first originated in 2019 and was brought to fruition in 2020 by a US-German co-
operation of scientists and like-minded investors with a strong personal interest in the space of longevity. 
Co-founder, Erin Sharoni (pictured), holds the strong ethos that “age is just a number” and is committed to 
prolonging and improving healthspan and lifespan. Erin is a Biology Master’s degree candidate at Harvard 
University, where her thesis work is focused on epigenetics and longevity, and she is passionate about 
bringing longevity opportunities to a wider market.

The JUVICELL formula is based entirely on research conducted in peer-reviewed studies. The company 
emphasises that they have done the research so the customer does not have to. The product was developed, 
and will be regularly updated, by top anti-aging and longevity scientists. JUVICELL’s scientific advisory board 
includes Roger A Fielding, PhD, Professor of Medicine at Tufts University School of Medicine, Simin Meydani, 
PhD, Senior Scientist and team leader of the Nutritional Immunology Team at the Jean Mayer USDA Human 
Nutrition Research Center on Aging (HNRCA) at Tufts University, and David Walker, PhD, professor in the 
Department of Integrative Biology and Physiology at UCLA. With the support of the scientific advisory team, 
JUVICELL believes its unique 10 key ingredient formula to continue to support health and lifespan.

“The scientific revelations and breakthroughs in the longevity industry have been enormous over the last 
decade (Hallmarks of Aging, research into compounds that have a beneficial effect on aging, etc.). JUVICELL 
was born from the desire to find a way to help the average person benefit from these advancements.” Erin 
Sharoni.

To prove the effects of their product, JUVICELL are conducting a preclinical study with The National Institute 
on Health and Science on Aging (INRCA) in Italy to confirm the effects of JUVICELL on various physiological 
markers of aging. The results of this study will be shared as they emerge.

JUVICELL, designed in Germany, and manufactured in Germany and the US, is sold exclusively via the 
JUVICELL website at  www.juvicell.com. The product complies with the quality manufacturing standards of 
the US Food and Drug Administration (FDA) and the European Medicines Agency (EMA). The company’s 
manufacturing facilities are in New Hampshire,  US and Worms, Germany.

JUVICELL receives and reviews a COA (Certificate of Analysis) for each batch of every raw ingredient of 
JUVICELL, conducted using HPLC (high performance liquid chromatography) and MS (mass spectrometry). 
In addition to raw material batch testing, JUVICELL conducts regular external raw material and finished 
product testing via third-party laboratories, such as GBA Group and LGC Group.

Company profile

JUVICELL
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JUVICELL for Longevity:   
Target Hallmarks of Aging
Cellular senescence, mitochondrial 
dysfunction, and genomic instability

JUVICELL aims to address several of the 
hallmarks of aging. Cellular senescence, 
mitochondrial dysfunction, and genomic instability 
are three hallmarks that the product may act on 
via its proprietary combination of ingredients. For 
example, Fisetin can block the PI3K/AKT/mTOR 
pathway, increase catalytic activity of hSIRT1 
and inhibit inflammatory molecules. It is currently 
being used in clinical trials to explore its ability to 
slow the aging process through its senolytic, anti-
inflammatory, antioxidant and immune-supporting 
properties.

Flagship Product Deep-Dive
JUVICELL: Product Description

JUVICELL is largely comprised of well-studied polyphenols which have been shown in studies to mediate 
various mechanisms associated with longevity. Two hallmarks of aging, cellular senescence and genomic 
instability, may be directly addressed by JUVICELL’s ingredients. Fisetin is classified as a senolytic, 
meaning it has the capacity to eliminate senescent cells. Resveratrol and pterostilbene are potent 
antioxidants that work in combination to combat reactive oxygen species (ROS)-induced mitochondrial 
damage and to support genomic stability by activating key longevity enzymes called sirtuins.

JUVICELL: Pre-Clinical and Clinical Studies

Juvicell are currently conducting a preclinical study with The National Institute on Health and Science on 
Ageing (INRCA) in Italy to confirm the safety profile and effects of JUVICELL on various physiological 
markers of aging via non-invasive functional tests & measurements and blood & biomarker testing. 

The study will be conducted in aged mice and the specific aims include determining: (1) what effects the 
JUVICELL supplement has on various markers of physiological and cognitive aging in mice, (2) what 
effects the JUVICELL supplement has on various markers of physiological and cognitive aging in mice 
when the senolytic compound fisetin is removed from the formulation, and (3) what effect(s) a reduced 
dosage of the JUVICELL supplement has on various markers of physiological and cognitive aging in mice.

The results of this study are intended to evaluate      JUVICELL as a novel phytochemical supplement 
that has the potential to confer physiological and cognitive improvements, supported by the inclusion of 
senolytic compounds that mediate the effects of senescent cells accrued during aging.

Cellular
senescence

Mitochondrial
dysfunction

Genomic
instability
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JUVICELL: Ingredients and Dosage

Ingredient Description

Glucosamine
1000mg https://juvicell.com/our_science/glucosamine-modulating-health-and-lifespan/ 

Curcumin
800mg https://juvicell.com/our_science/curcumin-in-healthy-ageing-longevity/  

Quercetin
582mg

https://juvicell.com/our_science/quercetin-flavonoid-antioxidant-longevity-
compound/ 

CoQ 10
300mg

https://juvicell.com/our_science/health-and-lifespan-influence-of-
coenzyme-q10/ 

Fisetin
250mg

https://juvicell.com/our_science/fisetin-a-potent-natural-compound-with-a-
strong-safety-profile/ 

Resveratrol
143mg https://juvicell.com/our_science/resveratrol-how-does-it-affect-lifespan/ 

Green-Tea-Extract
122mg

https://juvicell.com/our_science/green-tea-extract-an-ancient-compound-for-
health-longevity/ 

Pterostilbene
50mg

https://juvicell.com/our_science/pterostilbene-like-resveratrol-but-more-
potent/ 

Sulforaphane
30mg https://juvicell.com/our_science/sulforaphane-broccoli-for-anti-ageing/ 

Piperine
2.5mg https://juvicell.com/our_science/curcumin-in-healthy-ageing-longevity/
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JUVICELL: Safety and Risks
JUVICELL is recommended for healthy adults, ages 18+. While no patterns of side effects or 
contraindications have been observed, they recommend that anyone with health issues, questions or 
concerns should consult their healthcare practitioner before taking JUVICELL     . For example, green-
tea-extract should be reduced by those with low iron levels or thyroid issues. The company also advises 
that anyone taking any medications, prescription or over-the-counter, should consult with their healthcare 
provider before taking JUVICELL.

JUVICELL: Target Market
JUVICELL believes that it is never too early to begin supplementing for longevity and all healthy adults 
(18+) can benefit from anti-aging interventions.

“While the focus is often on early prevention in younger years, it’s never too late to turn back the biological 
clock! Ageism is real, but it doesn’t have any basis in science. In fact, did you know that many of the studies 
on anti-aging ingredients show significant efficacy in middle age? In this sense, age really is just a number. 
Whether you are 28 years old or 68 years old, JUVICELL works to support your healthy lifestyle choices.”

JUVICELL stands out as a novel all-in-one longevity supplement that includes 10 key, research-backed 
ingredients shown in studies to support healthspan. It includes things like resveratrol, fisetin, quercetin, 
pterostilbene, sulforaphane and turmeric all in a single dose. JUVICELL believes that many individuals 
interested in supporting their longevity are probably already taking many of these ingredients. As the 
first to combine them all into a single product, JUVICELL hopes to become the one-stop shop to support 
healthspan. The product is also vegan, non-GMO and sustainable.

Success Factors
Team and Reputation

● Co-founder, Erin Sharoni, holds the strong ethos that “aging is treatable” and is committed to improving 
healthspan and lifespan. Erin spent six years working in finance before making the transition from Wall 
Street to a full-time career in the creative arts and technology. She is currently on the Leadership Team 
of the Harvard Biotech Club and is Associate Director of The Incubator program. Erin has served as 
the Creative Director for biotech company InsideTracker, the US Deputy Editor of DJ Mag, and as a 
national media personality and journalist. Erin holds a BA with Honors in Studio Art with a concentration 
in Digital Media, a Genetics and Genomics Professional Certificate from Stanford University, and is 
currently a Biology Master’s degree candidate at Harvard University, where her thesis work is focused 
on epigenetics and longevity, and she is passionate about bringing longevity opportunities to a wider 
market; 

● With a background in finance, marketing, and science, Erin Sharoni holds a strong foundation of skills 
that should be beneficial to a longevity supplement start-up company. It will be interesting to see how 
her range of skills differentiates and drives JUVICELL amongst the wider competition of combination 
supplements that are currently being launched into the longevity supplement market; 

● JUVICELL has set up a best-in-class Scientific Advisory Board with strong and relevant scientific skills, 
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and is starting to build relationships with universities such as the INRCA in Italy. As a relatively new 
company, this is a promising start for the team at JUVICELL.

Intellectual Property

● The website provides extensive information on each of the ingredients within JUVICELL, highlighting 
that only the ones that have been proven to extend lifespan in animal studies have been included in the 
formula;

● Although each of these ingredients individually hold promise for longevity, there has been no research to 
date, nor any evidence at this stage that supports the theory that they may work synergistically together;

● JUVICELL are hoping to prove that the combination of their ingredients has an additional positive impact. 
They are partnering with INRCA to assess the effects of JUVICELL supplementation on various markers 
of physiological and cognitive aging in mice;

● Results of these preclinical studies in mice, will be important for considerations of JUVICELL efficacy, 
and the potential additional positive impact of taking the JUVICELL ingredients in combination;

● The product is vegan, non-GMO and sustainable.;

● Other longevity supplements are beginning to emerge that also combine multiple ingredients into one, 
increasing options for these product-types in the market. Supporting evidence of effectiveness and 
appropriate marketing should assist JUVICELL in differentiating its product from the competition.

Funding 

● No information on funding is available at this time.
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From website: The results of numerous studies of herbal and natural 
compounds have shown that some are more effective than others in 
slowing down or eliminating age-associated factors like cancer cell 
growth and inflammation.

Intellectual property:
JUVICELL currently holds no 
patents for its flagship product 
but aims to develop further 
patentable products in the 
future that will help protect the 
company from risk of imitation. 

Efficacy:
Each of the ingredients in JUVICELL have been chosen due to the 
evidence for health/lifespan, in model organisms, or positive health 
outcomes in humans.  Results of preclinical studies in mice, which will 
assess the effects of JUVICELL supplementation on various markers 
of physiological and cognitive aging in mice, will be important for 
considerations of JUVICELL efficacy. Until then it is hard to assess 
the impact of taking each of these ingredients in combination on 
healthspan or lifespan.

Target:
Anybody over the age of 18 looking to support their healthspan.  Due 
to Erin Sharoni’s media exposure, JUVICELL has the potential to reach 
a younger audience than other longevity supplement companies.

Inflection point:
JUVICELL will need to market its product widely to secure scalable revenues. Leveraging Erin Sharoni’s 
unique combination of experience in media and digital health will be beneficial to the company’s 
marketing efforts: converting social traffic to revenue will relatively easy if a strong brand is focused into a 
tightly defined semographic. 

Customer segments:
The company has wide market 
targeting to all age bands. 
Cross-generational marketing 
across multiple channels will 
be challenging; investing in 
one strong consumer segment 
initially would be prudent.

Team:
Co-founder Erin Sharoni holds 
a strong set of skills that could 
be beneficial for a supplement 
start-up company and has began 
creating a convincing scientific 
advisory board and relationships 
with Universities. As a relatively 
new company, this is a promising 
start for the team at JUVICELL.

Channels:
Selling directly as a standalone 
product means that online 
conversion ratios won’t benefit 
from cross-selling other 
products, so every shot needs 
to count. Ahead of availability 
in the US from December 2020 
the product was also marketed 
in Germany.

Unique value proposition:
JUVICELL offers multiple 
longevity ingredients in one 
supplement. This unique value 
proposition is under threat from 
new entries into the market.

Runway:
No information on funding is 
available at this time

Competitive advantage:
Co-founder Erin Sharoni 
has a unique professional 
background in television media 
as a sports broadcaster and 
host, as well as experience 
in music journalism. Her 
relationships and experience 
navigating the media industry 
is a value-add. As such, this 
may equate to a large and 
differentiated target audience 
for JUVICELL.

JUVICELL: success grid

= Positive progress = Work-in-progress = Needs attention
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www.mitoq.com
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MitoQ’s mission statement expresses the belief that with powerful mitochondria, everyone can optimise their 
health and wellbeing to live better, do more of what is important to them and maintain high performance for 
longer.  They have created MitoQ, the world’s first mitochondria-targeted antioxidant with the objective of 
empowering the health and ambitions of every body. 

The MitoQ story is a longer one than most, and began in 1990 at the University of Otago, New Zealand, when 
biochemist Robin Smith and mitochondrial specialist, Professor Mike Murphy were studying mitochondria 
and trying to extrapolate why antioxidant supplements, such as CoQ10, were ineffective at curing certain 
diseases. They found that regular antioxidants, although successful at getting into the bloodstream, were 
unable to penetrate the mitochondria itself. Thus, they created Mitoquinol Mesylate, a multi-patented cellular 
optimiser that can penetrate mitochondria and, in doing so, manage free radicals and oxidative damage 
providing additive benefits above and beyond normal antioxidant supplements. A consortium of NZ investors 
purchased the rights to Mitoquinol Mesylate in 1990, with Dr Ken Taylor managing commercialisation of the 
product.   

A 2006 Phase II Parkinson’s trial required additional fundraising, and a new parent company Antipodean 
Pharmaceuticals Inc (USA) was established. Although this trial was unsuccessful, promising results from 
independent research encouraged Gary Lane, one of the original NZ investors, to increase his shareholding 
to 90% and launch the MitoQ topical and nutraceutical range in 2013.  With its unique ingredient Mitoquinol 
Mesylate, first available as a skin serum and health supplement, the company quickly expanded to a 
ten supplement and five skin product-range, and now employs 50 people across New Zealand, the USA 
and China. The new product formulae combine the base MitoQ product with carefully selected premium 
ingredients, such as Longvida® Curcumin, Siliphos Milk Thistle and Green Lip mussel extract. Each formula 
uniquely targets different aging problems such as healthy brain and digestion, liver function and joint function. 
The company’s advanced skincare range launched in 2017.

Dr Ken Taylor says: “We identified the breakthrough technology as being potentially huge amongst the 
globally aging population looking for aging solutions.” With over two decades of research already behind 
it, MitoQ continues to collaborate extensively with research institutions and has received over NZ$50m of 
independent research development investment. 

MitoQ 5mg, the company’s flagship product, contains Mitoquinol Mesylate, and has over 60 patents globally. 
MitoQ 5mg has been on the market since 2013 and is sold in dozens of countries around the world. MitoQ 
uses third-party distributors (Amazon and Ruby Has for distribution in the US, Tmall, Taobao, Daigou and 
ABM in China, Misi in Europe and Nutri-link in UK) together with direct sales via its own MitoQ website. MitoQ 
has several New Zealand food safety certifications, and its products are manufactured in New Zealand using 
leading certified GMP facilities.

Company profile

MitoQ 
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MitoQ for Longevity: Target 
Hallmarks of Aging
Epigenetic changes, Cellular senescence, 
Mitochondrial dysfunction, Altered cellular 
communication, Telomere attrition.

MitoQ has been shown to reduce reactive oxygen 
species and therefore oxidative stress in a range 
of studies from cellular studies to clinical trials. 
Unlike regular CoQ10, by reducing the size of the 
molecule and adding a positive charge, MitoQ can 
penetrate the mitochondria. MitoQ’s products can 
target mitochondrial dysfunction by neutralising 
reactive oxygen species within mitochondria that 
are produced as by-products in energy production.

Flagship Product Deep-Dive
MitoQ: Product Description

MitoQ 5mg contains a 5mg dose per capsule of the patented ingredient Mitoquinol Mesylate (“MitoQ” 
for short). This special molecule was invented to solve the problem of antioxidants not being able to 
penetrate mitochondria, where free radical damage occurs. MitoQ is an engineered form of CoQ10 that’s 
been shortened and given a positive charge, so it’s small enough to penetrate the tough mitochondrial 
membrane and is pulled inside the mitochondria by its negative charge. Once inside, MitoQ balances 
CoQ10 levels and helps reduce free radical damage. MitoQ has been shown in 400+ independent, 
reviewed papers to offer benefits to oxidative stress, organ health and more. 

MitoQ: Pre-Clinical and Clinical Studies
MitoQ has demonstrated encouraging preclinical results in numerous studies in isolated mitochondria, cells 
and tissues undergoing oxidative stress and apoptotic death. Over 400 positive peer-reviewed animal and 
in vitro studies covering a huge range of therapeutic areas have been published to date. Some notable in 
vivo studies have shown that MitoQ is protective against the damage to endothelial cells from nitroglycerin 
exposure in rats, and pre-administration in mice protected them from cardiac damage when induced with 
sepsis.  

MitoQ has been used in nine clinical trials to date. One promising trial showed that MitoQ improved arterial 
dilation in healthy adults by 42%, suggesting that MitoQ holds promise for treating age-related vascular 
dysfunction. Another suggested that MitoQ can reduce liver damage in hepatitis C viral infection. MitoQ 
currently has 40 clinical trials either underway or in the planning stage in the fields including neurology, 
cardiovascular health, metabolics, rheumatology, immunology, oncology and sports science. The company 
encourages further research through the MitoQ Collaborative Research Programme.

Cellular
senescence

Mitochondrial
dysfunction

 

Altered inter-
cellular comms

Epigenetic
alterations

Telomere 
attrition
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MitoQ: Ingredients and Dosage

MitoQ: Safety and Risks
MitoQ raw ingredients and finished products are produced at GMP-certified facilities. MitoQ has self-
approved generally recognised as safe (SA GRAS) status in the US and is currently going through 
the process of approval by various other authorities worldwide. MitoQ is very well tolerated at the 
recommended dose with very few adverse events reported. Reported adverse events are mild and 
transient in nature e.g. mild GI disturbances and insomnia. A full battery of preclinical toxicology studies 
has been conducted as well as a phase 1 dose escalation study. No serious adverse events have been 
reported through post-marketing surveillance or during clinical trials. 

MitoQ: Target Market
Our body’s cells are at the core of our health and wellness system: every thought, action and dream begin 
at the cellular level. The company believes that anyone who has a full and active life and who takes a 
proactive view to investing in a balanced and high performing health system is a target customer for MitoQ.  
MitoQ is a cellular health optimiser. It is a patented, bio-engineered antioxidant, uniquely designed for 
high absorption and potency, which targets the mitochondria, helping improve energy levels and resilience 
inside the body’s ~37 trillion cells.   

MitoQ molecules are positively charged and the power of magnetism is used to pull them inside the 
mitochondria, where they activate at very high levels. This keeps the conditions inside the mitochondria 
optimised, so they can continuously produce the energy the cells need to perform at their very best.    
 
“When our cells are high performing, we are empowered to pursue our passions with more energy and 
focus. That must be good for individuals, communities and the planet.”

Ingredient Scientific Evidence 

Mitoquinol 
Mesylate (10mg) 

Mitoquinol mesylate has been shown in animal and human studies to have 
potent antioxidant properties. As people start aging, CoQ10 within cells starts 
to decline, which can contribute to redox imbalance. Mitoquinol mesylate 
can penetrate the mitochondrial membrane and neutralise reactive oxygen 
species within the mitochondria helping to maintain cellular homeostasis.  
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Success Factors
Team and Reputation

● Key members of MitoQ’s founding team are majority shareholder Gary Lane, and pharmacist 
Dr Ken Taylor. Gary Lane is Chairman of the Antipodean Board of Directors and Chairman of 
Lane Capital Limited, a New Zealand Venture Capital firm. He began his financial career with 
PriceWaterhouseCoopers before successfully establishing several private companies in the food, 
nutraceutical, boat building and golf course sectors. He was the former owner of Lanes Biscuits, Hansells 
and Healtheries. CEO Dr Ken Taylor has a doctorate in Pharmaceutical Chemistry and a Fellowship in 
Pharmacology and Experimental Therapeutics from The Johns Hopkins University School of Medicine, 
Baltimore, Maryland. He has held a joint appointment in neurosciences at Princeton University and the 
Squibb Institute of Medical Research in Princeton, New Jersey. During his professional career he held 
the position of Managing Director at various global Roche affiliates and converted Syntex into Roche 
Bioscience research centre;                                                                                                                  

● The co-founding scientists of MitoQ, Professor Mike Murphy (now at The University of Cambridge) and 
Professor Rob Smith (formerly The University of Otago, now retired), remain as active advisors to the 
brand; 

● MitoQ’s executive team is made up of CEO - Mahara Inglis, previously at McKinsey, Fonterra and BP, 
and who holds an MBA from the University of California Berkeley, where he was a Fulbright Scholar, 
CMO - John Marshall, CFO Kate Gardiner, Chief Science Officer William Stow, Head of China Sales 
Zoe Li, and Business Development Executive Donna Marris, all of whom have global experience in their 
subject matter fields;

● MitoQ is a highly successful private company that has experienced significant growth and improving 
profitability as it has moved from start-up phase to high growth stage. It is currently focused on 
establishing the brand as a global supplement leader, bolstered by a growing body of significant research 
from the  leading institutions; 

● MitoQ expects its team to continue to grow as it expands internationally, particularly in the USA and 
China. 

Intellectual Property

● MitoQ’s competitive advantage is its ability to enter the mitochondria. Regular CoQ10 products and most 
other antioxidants do not get into the mitochondria in meaningful amounts. This technology is covered by 
multiple patents; 

● MitoQ has been used in 9 clinical trials to date and the MitoQ Collaborative Research Programme, set 
up by the company, continues to validate the link between mitochondrial dysfunction and health and 
the impact that MitoQ could have on cell, organs and overall wellness. The range of topics within this 
research programme includes neurological health, cardiovascular health, immunology, kidney health, 
musculoskeletal health, oncology, and reproductive health. The extensive list of collaborative institutions 
currently using MitoQ can be found on their website;

● Over the past 7 years MitoQ’s original supplement has been expanded into a range of 10 supplements, 
and its topical product into a range of 5 skin products; 
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● MitoQ is always seeking opportunities to secure new IP and as an innovative company, continues to 
seek ways to enhance its products and services;

● MitoQ states that its current shareholders remain committed to the continued growth of MitoQ and to its 
core purpose to empower the health and ambitions of every body.   

Funding 

● Approximately NZ$50m has been spent to date on development and trials. The company is understood 
to not be currently looking for any additional funding;

● Its majority beneficial shareholder is Gary Lane, a New Zealand businessman and investor;

● No further funding or financial information is currently available.
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Intellectual property:
Mitoquinol mesylate, the 
main ingredient in MitoQ, has 
over 60 patents globally. The 
company has transferred MitoQ 
into a large product range, 
focused on targeting health 
for different organs and has 
recently also developed a MitoQ 
skincare range. The extensive 
patent MitoQ holds protects 
the company from potential 
imitations. 

 Efficacy:
Over 400 positive peer-reviewed animal and in vitro studies, 
covering a huge range of therapeutic areas have been published to 
date, providing encouraging preclinical results for MitoQ in isolated 
mitochondria, cell and tissues undergoing oxidative stress and 
apoptotic death.  MitoQ has shown promising results in human trials 
where oxidative stress is the underlying cause of pathology. 

Target:
Targeting mitochondrial dysfunction could be therapeutic for a range of 
diseases. Current research covers neurology, cardiovascular health, 
metabolics, rheumatology, immunology, oncology and more.

Inflection point:
MitoQ will benefit from having been operating in the supplements market for many years. The sector is 
growing and the opportunity to acquire new IP and earlier-stage businesses, for growth within its existing 
market channels, would be possible. 

Customer segments:
The company has wide 
market targeting and leaves 
the customer to choose for 
themselves by health needs. This 
breadth of approach is interesting 
and appears to be working for 
the company however it would 
benefit from offering biomarker 
tracking or partnering to stay 
ahead of new competition.

Team:
MitoQ have a C-suite and team 
with extensive experience and 
knowledge in their subject matter 
fields. Co-founding scientists of 
MitoQ remain active as advisors 
for the company. Member of 
the founding team, Gary Lane, 
is also majority shareholder 
and has previously established 
several successful private 
companies. 

Channels:
The company has established 
market channels into US, 
Europe, China and its home 
territories and is selling via 
Amazon and directly online. 
The company’s website 
communicates its product values 
well and the subscription model 
will support ongoing customer 
advocacy and annuity revenues.

Unique value proposition:
MitoQ’s competitive advantage 
is the ability to enter the 
mitochondria. Regular CoQ10 
products and most other 
antioxidants do not get into 
the mitochondria in meaningful 
amounts. 

Runway:
The company has been 
funded well in the past and 
isn’t seeking investment. It 
may need to revisit equity 
funding if it decides to develop 
or acquire more longevity-
specific supplements to attract 
customers in a growing market. 
Mitchondrial dysfunction is a 
growing field and the company 
is well-placed to double-down 
and invest for growth.

Unfair advantage:
The relationships MitoQ have 
created through the MitoQ 
Collaborative Research 
Programme is a clever way 
for the company to continue 
to investigate potential MitoQ 
targets for marketing.

MitoQ: success grid

= Positive progress = Work-in-progress = Needs attention
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www.rejuvant.com
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Ponce de Leon Health Inc. (PDLH) is a science driven longevity company, specifically focused on reversing 
epigenetic aging, as measured by DNA methylation testing.  The company has spent approximately 
$10M over the last 7 years developing Rejuvant®  by partnering with the Buck Institute for Research on 
Aging. The Buck Institute has performed several multi-year mouse trials for PDLH, testing combinations 
of compounds commonly believed to extend mammal lifespan.  Nearly all have no effect individually and 
are not additive in combination.  This thorough, long and expensive process resulted in the creation of 
Rejuvant. 

Tom Weldon is the founder, chairman and CEO of PDLH.  He has created over $2b of shareholder exit 
value in the companies he has personally founded.  As an entrepreneur and venture capitalist, he has 
been fascinated with the longevity space for over a decade.  Several years ago, he joined the advisory 
board for the Buck Institute to get closer to the science.  After reviewing the individual scientific programs 
underway there, he concluded that their development timescales were too long and that they were also 
expensive. Weldon wanted to develop and commercialise a product that could benefit his parents, who 
were already in their 80s.  This led to the development of a business strategy focused on a non-prescription 
solution comprised of known dietary supplement and food ingredients, which could be brought to market 
quickly, and sold at a price-point that is equivalent to a daily coffee beverage at a national chain.  As Dr 
Brian Kennedy, Chief Scientific Officer at PDLH, eloquently stated “We are not looking to extend the lives of 
billionaires, but to extend the lives of billions.”

Rejuvant is a patent pending (8 patents filed), male and female formulations and is the result of years of 
development in three different models – including humans.  PDLH consider it to be the only commercial 
product that has shown to increase lifespan, disproportionately extend healthspan and compress morbidity 
in the mouse model.  This work was published in Cell Metabolism in September 2020 and stated that pilot 
research data has shown that Rejuvant can reverse biologic aging, as measured by DNA methylation 
testing.  The company sells its product exclusively direct to consumer on the internet and is available 
for purchase at Rejuvant.com. However, it is understood to be in active discussions about exclusive 
distribution rights in several foreign countries. The company is also in discussions with multiple global 
branded consumer product companies about various relationship agreements.  PDLH does not publicly 
disclose any sales or profit figures. 

PDLH manufactures Rejuvant LifeTabs®, containing LifeAKG™, in the US. LifeAKG is produced in an FDA 
registered pharmaceutical cGMP, ISO-9001 and ISO-1401 facility.  PDLH states that its product contains 
the highest purity of commercially available Calcium Alpha-Ketoglutarate.  The LifeAKG and nutrients 
are tableted with a proprietary, controlled-release matrix, to ensure optimal absorption and best replicate 
conditions of the study conducted by the scientific team at the Buck Institute.

Company profile

Ponce de Leon Health  
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Rejuvant for Longevity:   
Target Hallmarks of Aging
Epigenetic changes, Cellular senescence, 
Mitochondrial dysfunction, Loss of 
proteostasis, Altered cellular communication, 
and Stem cell exhaustion.

PDLH states that Rejuvant contains the highly 
purified form of Calcium Alpha-Ketoglutarate 
commercially available. As AKG regulates TET 
enzymes, which are involved in DNA methylation, 
Rejuvant could remodel the methylation patterns in 
DNA to be like those individuals have at a younger 
age. AKG reduced inflammatory secretions 
such as IL-6 in mice, which are associated 
with senescent cells and aging phenotypes, 
thus Rejuvant could reduce inflammatory 
secretions of senescent cells and altered cellular 
communication. AKG bridges carbohydrate and 
nitrogen metabolism for conservation of amino 
acids and ammonia detoxification, contributing to 
proteostasis. It is also thought that AKG can stimulate stem/progenitor cells production. AKG could also 
increase the oxygen carried in red blood cells.

Flagship Product Deep-Dive
Rejuvant: Product Description

By re-methylating the DNA repeat sites, and the CpG poor promoter sites, Rejuvant changes gene 
expression back to a state present at a younger age. This change in gene expression manifests in 
physiologic changes in both the mouse model and in humans.  Rejuvant blocks cytokine signalling of 
senescent cells, thus reducing inflammation, and possibly reducing the need to further eliminate those 
cells.  The product also increases stem cell production, enabling better tissue repair and regeneration.  
Likewise, increasing the O2-carrying capacity of RBCs allows for better tissue perfusion and healing.

Rejuvant: Pre-Clinical and Clinical Studies

Working with the Buck Institute has provided PDLH with a wealth of scientific data on which to base 
their current commercial products. The Buck Institute conducted hundreds of experiments  on over 
30 compounds of GRAS or similar ingredients individually, or in combination, to assess whether they 
compress morbidity and enhance lifespan. A key taking from these studies for PDLH was that almost none 
of these combinations were additive. 

Following initial trials, the Buck then performed 3 separate multi-year mouse studies (a fourth mouse 
study was performed at The National University of Singapore), testing the most promising compounds and 
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combinations.  It was from the most promising combinations of these experiments that PDLH developed 
Women’s and Men’s Rejuvant formulas. 

Rejuvant has also anecdotally been shown to reverse biological age in over 35 consumers by an average 
of 8 years, as measured by DNA methylation testing, according to TruMe Labs, an independent producer 
of the DNAm test kit (PDLH has no relationship with TruMe, other than a supply agreement). Based on 
the fact that this pilot data is consistent with the data gathered from gold standard, mammalian studies 
conducted with the Buck, the company has now fully enrolled a randomised, placebo controlled, double 
blind, human study at the Indiana University Medical Center. They hope that the results of this clinical trial 
will add to the growing body of science already shown by Rejuvant.

Rejuvant: Ingredients and Dosage
Women and Mens formula: LifeAKG™  (Calcium Alpha-Ketoglutarate) (1000mg)

Metabolism and aging are tightly connected. Alpha-ketoglutarate (AKG) is a key metabolite in the 
tricarboxylic acid (TCA) cycle, and its levels change upon fasting, exercise and aging.  AKG is rich 
in healthy, younger cells and has been studied in over 1,200 scientific publications. It is believed 
that supplementation with AKG can generate cellular energy to maintain vitality, reduce age-related 
inflammation, detoxify ammonia levels in cells and maintain DNA structure. The AKG found in controlled 
release LifeAKG has extended lifespan and compressed morbidity in aging mice. Key highlights from this 
study were 46% decrease in frailty, 12% increase in lifespan, and 41% improvement in healthspan.  The 
was the first time there was a compression of morbidity in a non-drug substance.

Women’s formula: Vitamin D3 (25mcg) 

Vitamin D is essential for maintenance of bone formation and mineralisation.  As a person ages, the risk for 
Vitamin D deficiency significantly increases due the lack of 7-dehydrocholesterol in the epidermis of older 
generations. This can result in a decrease in Vitamin D of up to 50%. PDLH included Vitamin D due to sex 
specific mammalian data (private data) conducted by the scientific team at the Buck Institute and Centre for 
Healthy Ageing in Singapore.   

Men’s formula: Vitamin A (200mg)

A pivotal inducer of oral and self-tolerant immune function, Vitamin A sufficiency should be recognised as a 
key contributing factor to longevity. PDLH included Vitamin A due to sex specific mammalian data (private 
data) conducted by the scientific team at the Buck Institute and Centre for Healthy Ageing in Singapore.   

Rejuvant: Safety and Risks
There is already significant safety data on Calcium-AKG. The toxicological profile of AKG has been 
evaluated and shown to be non-toxic, even at 6-10X times of normal daily dose.

AKG is approved for use in both the US and the EU. In the US, AKG is considered an “Old Dietary 
Ingredient” according to the Council for Responsible Nutrition and American Herbal Products Association 
and can be used freely in supplements as it has generally recognised as safe (GRAS) status. In the EU, 
no novel food registration is required for this ingredient and it is approved for use in food supplements. The 
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other ingredients in Rejuvant women’s and men’s formulae, Vitamins A and D, 
also have GRAS status and are approved for use in both the US and EU. They 
are included in the formula at 100% recommended daily allowance (US regulation).

Rejuvant: Target Market
Rejuvant LifeTabs, with LifeAKG, is designed for men and women who wish to extend lifespan, improve 
healthspan, and compress morbidity. PDLH believe Rejuvant to be the first non-drug, safe product that 
has been shown to do all three in the gold standard, mammalian model. Your level of AKG in plasma drops 
10-fold after the age of 40. The product comes with an option for an epigenetic age test to establish your 
biological age and track its reduction while taking Rejuvant.  

PDLH are committed to reversing biological age, as they believe it will have profound positive benefits 
to individuals, relationships and society/governments as a whole. This published study by Swift, https://
onlinelibrary.wiley.com/doi/abs/10.1002/hec.1590 postulated that adding just one healthy year, translates 
to a 6% increase in national GDP.  At a time when healthcare costs are increasing, PDLH mammalian data 
suggested Rejuvant equated to a human healthspan improvement of 8 years.  This would represent an 
increase of 48% in GDP, if the animal data translated to human, which is the hope of Ponce De Leon.

Success Factors
Team and reputation

● PDLH’s team prides itself on strength of its relationship with the Buck Institute for Research on Aging, 
and with other universities and academic institutions; 

● Thomas D Weldon (Founder, Chairman and CEO) has over 35 years of medical technology industry 
experience, as both an entrepreneur and a venture capitalist. He has founded or funded four unicorns 
in the healthcare sector and has created over $2 billion in exit value for investors in companies he has 
personally founded. He also has over two dozen issued medical technology patents, and several more 
pending in the longevity sector;

● Rejuvant was co-invented by Weldon, and PDLH’s Chief Scientific Officer and board member, Dr Brian 
Kennedy.  According to Expertscape, Dr Kennedy is one of the most influential longevity scientists in the 
world. He was the past CEO of the Buck Institute for Research on Aging, and is now the Head of the 
Health and Wellness Centre at the University of Singapore;

● PDLH has hired a Natural Products industry veteran to join the company as Chief Operating Officer upon 
the closing of its Series B round of 

 financing.  The executive has over 20 years 
 of VMS industry experience in both the direct to customer (DTC) and healthcare practitioner channels.  

The executive was previously the CEO/COO at several top-tier organisations in the industry.  PDLH 
is actively engaged in discussions concerning exclusive distribution agreements for several countries 
around the world and expects to make announcements in the first half of this year. The company is 
also engaged with three global consumer product companies concerning various potential strategic 
relationships. Upon closing their B round of equity financing, the team plan to begin accelerating the 
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marketing of Rejuvant and rapidly scale up the business;

● Rejuvant has been commercially available for a little more than a year, at Rejuvant.com. The company is 
using digital direct response to market the product at launch. 

Intellectual property

● Rejuvant Lifetabs® have 8 patents either filed or with current patent pending status. This will protect the 
company and product from potential market imitation. In addition, working in partnership with the Buck 
Institute has provided PDLH with a wealth of private data;

● PDLH have based their flagship product, Rejuvant, on strong scientific evidence in animal models in 
partnership with the Buck Institute of Aging. The ingredients in the product have good toxicology data and 
use ingredients with a long history of use in food. PDLH believes theirs is the only commercial product 
in the world to show positive results in the C.elegans model, the mouse model and in humans. Using 
LifeAKG in a mouse model, as published in Cell Metabolism, increased lifespan by an average of 12%, 
extended healthspan by an average of 41% and compressed morbidity by 46%;● The product’s efficacy 
in humans is currently anecdotal, but promisingly the data was produced by TruMe Labs, an independent 
company in which PDLH has no ownership or relationship with, other than a supply agreement to sell 
their DNAm test. This data was from 35 individuals and suggested that taking Rejuvant for 6 months can 
reverse the biological age of subject, on average, by 8 years (p-value 0.0002). Based on these findings, 
PDLH have designed a randomised, placebo controlled, double blind human trial that is now fully enrolled. 
The outcome of this trial will be very important, as it could allow PDLH to advertise Rejuvant’s impact on 
biological age;

● The LifeAKG and nutrients are tableted with a proprietary, controlled-release matrix, to ensure optimal 
absorption and best replicate conditions of the study conducted by the scientific team at the Buck Institute;

● Dr Kennedy and senior management are convinced that, with the current data from the extensive research 
that has gone into Rejuvant, the product has the potential to make clinically meaningful improvements 
to lifespan and healthspan. The company has emphasised they have ongoing product development 
programmes to accomplish this objective, however, the company has stressed that it is both a challenging 
and expensive process;

● The product is already building a good reputation in the industry, winning the 2020 NEXTY award, given 
by Informa Media for excellence in functional foods and dietary supplements, and capturing the Best Life 
Stage Specific award.

Funding 

● The company does not publicly disclose any financial performance information;

● The company has raised just under $12m thus far, through the first closing on its B round, which is still 
open;

● The company does not disclose the identity of any of their investors, at their request;

● PDLH is projecting to grow revenue to about $200m at the end of 5 years from the close of its B round;

● PDLH is currently raising a B round for an additional $10m;

● The B round capital will be used for marketing and scaling the business to meet sales objectives;

● PDLH believes that OUS sales and strategic partnerships are the main opportunities for growth beyond 
domestic organic growth.
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Intellectual property:
Rejuvant Lifetabs® have 8 
patents filed and current patent 
pending status,  protecting the 
company from potential market 
imitation. Furthermore, LifeAKG 
and nutrients are tableted with 
a proprietary, controlled-release 
matrix. 

 

Efficacy:
Rejuvant has shown positive results in C.elegans and multiple 
mouse studies. Has anecdotal evidence of reversing biological age in 
humans. Evidence from current clinical trial could strengthen this data 
even further.

Target:
Rejuvant LifeTabs target is to extend lifespan, improve healthspan and 
compress morbidity. One of the only longevity supplements that are 
using these metrics as a target, there is a clear longevity emphasis on 
the product. 

Inflection point:
If the company can successfully navigate its discussions with global consumer product brand toward 
successful market entry and growth it will have achieved a significant milestone for the whole sector. 

Customer segments:
The sex-specific nature of the 
company’s product provides the 
opportunity to market accurately 
as it builds-out commercially. 
The ability to back-up its claims 
of life extension will be hugely 
beneficial and the fact that AKG 
drops-off after age 40 means 
that customer segmentation will 
be easier to target by age-band 
and sex.

Team:
PDLH has a very strong team. Its 
C-suite covers every aspect of 
the longevity supplement market 
including entrepreneurship, 
supplement market knowledge 
and influential longevity 
scientists.

Channels:
Selling directly as a standalone 
product means that online 
conversion ratios won’t benefit 
from cross-selling other 
products so every shot needs 
to count. The company plans 
exclusive distribution in Japan 
with an established Japanese 
medical company. The company 
is also in early discussions with 
three global consumer product- 
this mix of B2B and B2C will be 
interesting to observe.

Unique value proposition:
Only product with anecdotal 
human data of impact on 
DNA methylation patterns. 
The inclusion of a DNAm test 
with the product is an exciting 
addition for the consumer, who 
is likely to begin self-testing 
whether supplements work. 

Runway:
In March 2021 the company 
soft-closed $5.5m of its $10m 
series B round which is 
expected to close this April. 
Due to interest, the board has 
authorised the company to 
extend the raise up to $15m: 
this will provide sufficient 
funding to prove market. The 
CEO is a former and seasoned 
VC and therefore will be aware 
of what milestones are required 
for a successful series C.

Competitive advantage:
Through its partnership with 
the Buck Institute, PDLH have 
invested heavily in both time and 
science to create a longevity 
supplement that has a sex-
specific impact on aging. With 
over 7 years of development 
and investment in its current 
commercial products, it will be 
hard for new entries to emulate 
the learnings PDLH have gained 
during this time.

Ponce de Leon Health: success grid

= Positive progress = Work-in-progress = Needs attention
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www.quicksilverscientific.com
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Quicksilver Scientific uses a holistic approach bridging science and nature to help individuals achieve mind 
and body health. Quicksilver Scientific provide a range of products and protocols that have been designed 
to unburden the customer from toxins and aid them in transforming their health. The company innovates 
through modern science giving definition and direction to elements of natural health products that were 
simply empirical previously. 

Quicksilver launched in 2005 and has experienced massive growth both in practitioner and consumer 
channels. The company has recently opened a new production facility in Louisville, Colorado to handle the 
increased demand. Quicksilver’s liposomal supplements are highly bioavailable and are driving change in 
the market by raising the bar on supplement efficacy. 

Quicksilver’s Founder and CEO, Dr Christopher Shade (pictured), began his career in sustainability – 
including organic and biodynamic farming. He furthered his understanding of the environment’s role 
in our health through his work with the Rodale Institute. He observed a depleted food system and saw 
supplements as a necessary addition to a healthy diet. Today, he and his team continue to develop 
products that boost the power of nature through science, helping people on their journey to optimal health. 
“Quicksilver products offer high bioavailability made possible by our proprietary delivery system that 
facilitates absorption of Vitamins and supplements into the bloodstream.”  – Dr Chris Shade.

Quicksilver Delivery Systems® improves upon basic liposomal delivery technology with smaller, more 
stable, tightly distributed single-layer spheres (20-70nm) made from the highest-grade ingredients 
available. This nanoparticle delivery technology to enhance bioavailability and absorption of ingredients has 
been patented by the company. Although it is not manufacturing drugs, Quicksilver Scientific says it “uses 
the same high-tech equipment, rigorous processes, and tight particle size controls used by pharmaceutical 
companies. The swallowed vesicles have a higher uptake in the stomach and gastrointestinal tract as well. 
For compounds like curcumin and resveratrol it is a 25-to-300-fold increase in bioavailability. For the NAD+ 
supplement, the uptake is about four to four-and-a-half fold, meaning that taking 100 milligrams in this way 
is like taking 400 milligrams; for such an expensive supplement, this is good thing”.

NAD+ Platinum™ launched in September 2020 and is now one of Quicksilver Scientific’s flagship longevity 
products. Patent applications for this specific product are being prepared and Quicksilver Scientific have 
developed proprietary ratios of NAD+ precursors, to sirtuins activators  and to methylation factors. The 
company continues to conduct product research through collaborations with George Washington University, 
Colorado State University and the Cleveland Clinic. The company has experienced steady growth in 
revenue since the launch of NAD+ Platinum™ and has successfully sold this product through both high-end 
retailers in Southern California and through its Amazon store front. Recently, Quicksilver partnered with Life 
Extension Europe, who now promote and sell Quicksilver Scientific products on its website. As a cGMP-
certified facility, Quicksilver Scientific health supplements are manufactured according to cGMP regulations 
and strict quality-control guidelines. These FDA guidelines are the standard in ensuring that products are 

Company profile

Quicksilver 
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designed, monitored and controlled at every stage of the manufacturing process. An important mandate 
of the company is full transparency with its customers. All batches produced undergo third-party testing to 
ensure that the safety, quality and potency of products uphold the high standards set by the company. Tests 
include certificates of analysis, potency tests, microbial tests, heavy metals tests, pesticide residue tests, 
particle sizing tests and ingredient identity tests.

NAD+ Platinum: target Hallmarks of Aging
NAD+ has potential link to all hallmarks of aging

Nicotinamide Mononucleotide (NMN): to increase cellular NAD+, support DNA repair, cellular bioenergetics, 
genomic signaling and epigenetic stability, mitochondrial function, and cell signaling and survival. 
Resveratrol and Quercetin: Phytochemicals that activate sirtuins, eliminate senescent cells, and activate 
the AMPK pathway to support proper nutrient sensing, mitochondrial function, and biogenesis.  They also 
support proteostasis through the activation of nuclear sirtuins. TMG, B2, and B12: driving NAD+ production 
without methylation support can accumulate nicotinamide (NAM) and homocysteine. Accumulated NAM 
blocks sirtuins and consumes SAMe, generating excess homocysteine. Thus, TMG, B2 and B12 support 
the re-methylation of homocysteine and the clearing of excess NAM. 

Flagship product: deep dive
NAD+ Platinum™:  product description

NAD+ Platinum™ is a comprehensive longevity product, activating multiple longevity mechanisms and 
pathways within the body. Quicksilver Scientific blends nicotinamide mononucleotide (NMN), a stable, direct 
precursor to NAD+, resveratrol and quercetin to hyperactivate sirtuins and combat cellular senescence, and 
TMG, B2, and B12 for methylation support. The product uses Quicksilver Scientific’s patented nanoparticle 
delivery technology to enhance bioavailability and absorption of ingredients. Wrapped in a nanoemulsion 
particle, the liquid formula diffuses through mucosal membranes of the mouth and upper GI, moving quickly 
into blood circulation and cells, bypassing digestion. 

NAD+ Platinum™: Preclinical and Clinical Studies

Currently engaged in a 50-person, clinical study, assessing the efficacy of NAD+ platinum. The company 
is looking at a range of longevity markers in the trial participants including epigenetic markers such as the 
Horvath biological age clock, sirtuins protein levels and activity, Klotho, NAD+ and NADH levels in serum 
and in cell extracts, senescent cells, inflammatory markers, AMPK and mTOR. 
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NAD+ Platinum™: ingredients and dosage

Ingredient Scientific Evidence 

NMN 50mg NMN in an NAD+ precursor

Riboflavin 5mg B Vitamins help support balanced methylation and keep the NAD+ cycle 
turning.

Vitamin B12 
250mcg

B Vitamins help support balanced methylation and keep the NAD+ cycle 
turning.

Trimethylglycine, 
Quercetin 
Dihydrate, 
Resveratrol
Proprietary blend

Resveratrol and quercetin help supercharge longevity proteins to support 
genome integrity and optimal cellular functioning

NAD+ Platinum™: Safety and risks 

No side effects have been observed. All batches are produced in cGMP facilities and undergo third-party 
testing to ensure that the safety, quality, and potency of products uphold the high standards set by the 
company.

NAD+ Platinum™: Target market
Because NAD+ production is dependent on complex chemical cofactors and processes, the ingredients in 
NAD+ Platinum support the body’s foundational physical and mental health and performance. Quicksilver 
Scientific believes NAD+ platinum has profound benefits, supporting everything from easing the aging 
process, to enhancing cellular-level energy to aiding cognitive, immune, and metabolic functions. In 
addition, the company believes that its liposomal delivery system is unique in sending the master blend 
behind NAD+ Platinum™ directly to thirsty cells.
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Success Factors
Team and Reputation

● Dr Chris Shade, PhD, specialises in the biological, environmental and analytical chemistry of mercury 
in all its forms and its interactions with sulphur compounds, particularly glutathione and its enzyme 
system. He patented a mercury speciation diagnostic process to analyse human toxicity and founded the 
only clinical lab in the world that offers this testing. His time in nutraceuticals led him to design cutting 
edge systems for detoxification and antioxidant protection, including advanced phospholipid delivery 
systems for both fat- and water-soluble compounds. He also developed Quicksilver Delivery Systems® 
nanoparticle technology to increase the bioavailability of supplements for a more efficacious product; 

● Quicksilver Scientific recently announced a strategic partnership with Truss CBD USA, a joint venture 
between Molson Coors and HEXO Cannabis, to provide its technology in the production of CBD 
beverages;

● Quicksilver Scientific have partnered with Life Extension Europe, and its products can be purchased 
through the Life Extension Europe website;

● Quicksilver Scientific have several partnerships with universities and clinics that will enhance its product 
research. George Washington University is currently using Quicksilver Scientific Mercury Tri-test in their 
research, Colorado State University are studying the companies hemp products and Cleveland Clinical 
are using Quicksilver scientific products in its studies;

● Quicksilver Scientific have created an affiliate programme, through its relationship with the AWIN 
network, which allows publishers and influencers the opportunity to earn commissions on Quicksilver 
Scientific consumer orders. This programme could significantly enhance marketing opportunities.

Intellectual Property

● There is a range of liposomal delivery methods in the supplement market, but some use grades of 
phospholipids such as raw lecithin, or shearing methods that result in large (200–600nm) particles which 
are not as well absorbed. Quicksilver Delivery Systems® uses smaller, more stable, tightly distributed 
single-layer spheres (called unilamellar vesicles); these have the potential to be small enough to begin 
being absorbed in the mouth, meaning the harsh environment of the gut is partially avoided;

● Due to the delivery systems, Quicksilver have claimed that its products can begin working within 
5 minutes and progress to full exposure in 20-30 minutes. The company believes the enhanced 
bioavailability allows the customer to feel immediate effects of the products, and to prove its confidence 
in their products, they come with a 30-day consumer money back guarantee;

● Quicksilver Scientific already have over 50 products and is planning further expansion of its longevity 
line in the near-term. Through its research and development programs, the company suggests that it is 
planning new patents for capsule-based deliveries, including expansion of its AMPK, mitochondrial lines 
and telomere extension through the nano-delivery of cycloastragenol. 

Funding

● No funding information was provided at this time. 
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Intellectual property:
The delivery systems used by 
Quicksilver are developed and 
patented by CEO Chris Shade. 
As the delivery systems are what 
gives the company its unique 
value proposition, this will enable 
the company to stay differentiated 
from other or new competitors 
with similar ingredients.

 
Efficacy:
NAD+ Platinum targets those hoping to support cellular-level energy 
that could have benefits for cognition, immune and metabolic 
functions. Quicksilver has an extensive product line that could target 
multiple aging-end points.

Target:
NAD+ Platinum targets those hoping to support cellular-level energy 
that could have benefits for cognition, immune and metabolic 
functions. Quicksilver has an extensive product line that could target 
multiple aging-end points.

Inflection point:
The company has a competitive advantage with the IP associated with its liposomal delivery system: 
this could be very beneficial in terms of licensing to non-competing supplement and therapy vendors. 
Otherwise, steady growth will be supported by wider experimentation with international commercial 
channels.  

Customer segments:
The company has wide 
market targeting and leaves 
the customer to choose for 
themselves by end-goals 
or conditions. This breadth 
of approach appears to be 
working for the company.

Team:
CEO Chris Shade has utilised his 
analytical background to produce 
delivery systems that are hard 
to parallel in the industry. The 
company is beginning to create 
strategic relationships that will 
benefit research and perception 
of the brand. Further detailed 
information on the rest of the 
team is not available at this time. 

Channels:
The company has UK and 
European online stores – this 
probably reflects the fact that 
stores will be carrying products 
at different approval stages. 
It sells via the AWIN network 
and has recently announced a 
partnership with Life Extension 
Europe, who both sell and 
promote Quicksilver Scientific 
products.

Unique value proposition:
Liposomal Quicksilver Delivery 
Systems® use smaller, more 
stable, tightly distributed 
single-layer spheres (called 
unilamellar vesicles); these 
have the potential to be small 
enough to begin absorbing 
in the mouth, meaning the 
harsh environment of the gut 
is partially avoided enhanced 
bioavailability has the
potential to provide more of an
immediate experience for
consumers, which could create
brand loyalty in its customers.

Runway:
No financial data was provided 
however 2018 revenues of 
$11.3m were reported on Dunn 
& Bradstreet. Since this time 
the company has grown in its 
product lines and commercial 
growth.

Competitive advantage:
Quicksilver affiliate programme 
allows publisher and influencers 
the opportunity to earn 
commission on Quicksilver 
Scientific orders. This could 
significantly enhance marketing 
opportunities.

Quicksilver Scientific: success grid

= Positive progress = Work-in-progress = Needs attention
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Seneque was founded in 2018 to address the fact that healthspan is no longer increasing in developed 
countries, despite longevity research highlighting the potential of natural molecules to extend both 
healthspan and lifespan. The name Seneque comes from Seneca the Younger, a Roman philosopher who 
encouraged people to discover vitality using their inner sources. This is exactly what Seneque has set out to 
do, by gathering a team of international biochemists and cellular metabolism scientists to pioneer research 
into cellular longevity. 

Based in Switzerland and the US, Seneque brings the rigorous scientific approach and standards of 
research used in the pharmaceutical industry to the supplement market. The company believes in 
undertaking cutting-edge research to create next generation products that help people live in better health, 
for longer, with additional clarity on provenance, purity and clinical data to gain consumer trust. 

Seneque’s founder, French entrepreneur Guillaume Bermond, was inspired to champion the development 
of natural molecules as health and longevity interventions after seeing NMN mitigate severe age-associated 
health problems that were afflicting his father. Mr Bermond has since expanded Seneque’s research focus 
to encompass cellular NAD+ metabolism more broadly, to discover health solutions that support not only 
longevity, but also vitality at any age.

“Seneque’s scientifically rigorous approach is grounded in the most extensive clinical research program 
to analyse the health benefits of NMN in humans to date. This first-of-kind research will propel further 
development of NMN to support cardiovascular, cognitive, muscular, skin and immune health.”

One of Seneque’s key research partners is the Buck Institute for Research on Aging, a collective of the 
world’s top scientists in the field of aging, located in California. Seneque collaborates with the Buck Institute 
on a range of research programs to enhance the scientific body of knowledge around the efficacy of NMN 
on longevity.  Seneque’s Scientific Advisory Board is headed by two recognised NAD+ experts. Its Chair is 
President of the Buck Institute, Dr Eric Verdin, and its Chief Scientist is Dr Alessia Grozio, a biologist who 
helped discover an NMN transporter that delivers the nucleotide directly into cells.

In early 2021, Seneque launched its first health and longevity supplement brand, Elevant. Elevant’s flagship 
product is Prime, a range of clinically tested NMN supplements that work directly within cells to deliver 
daily energy, power immunity and fight aging. Prime has received compelling safety endorsements in the 
form of Self-GRAS affirmation, and highly favourable results from a world-first OECD 408 toxicology study 
undertaken on Seneque’s proprietary form of NMN, called NMN-C®, which Prime contains.

Prime is currently available for purchase from Elevant’s website, elevant.co.

Seneque maintains strict control over every element of its production and manufacturing process, to ensure 
that all its products deliver what it believes to be the highest levels of quality available in NAD+ boosters 

Company profile

Seneque 
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today. The manufacturing process for Prime was developed over two years in Europe and was designed 
to be applied at a large enough scale to make high purity NMN affordable for consumers. Elevant products 
are made in Europe in cGMP-certified facilities, are gluten-free and suitable for vegans.

Prime for Longevity: Target Hallmarks of Aging
NMN enhances levels of NAD+, which has a potential link to all hallmarks of aging

NMN is an important intermediate in the biosynthesis of NAD+ which is a redox coenzyme and a key 
cofactor for NAD+ dependent enzymes including sirtuins, poly-ADP-ribose polymerases (PARPs), and 
CD38/157 ectoenzymes, involved in cellular metabolism, stress resistance, DNA repair and longevity. 
Prime contains NMN-C®, a proprietary synthetic β-nicotinamide mononucleotide, to augment NAD+ levels 
and counteract a wide range of age-associated conditions.

Flagship Product Deep-Dive
Prime: Product Description

NAD+ is one of the most important molecules in all living cells. It plays key roles in the regulation of 
almost all fundamental biological processes. Mounting evidence suggests that NAD+ levels decline with 
age and associates its depletion to all the hallmarks of aging and age-related diseases. Countering this 
NAD+ depletion with supplementation of NMN-C®, a direct biosynthetic precursor of NAD+, is Seneque’s 
chosen strategy for fighting the hallmarks of aging. Evidence accumulating from an array of studies has 
demonstrated that NMN administration effectively enhances NAD+ biosynthesis in various tissues.

Prime: Pre-Clinical and Clinical Studies

Seneque recently conducted and published a pre-clinical toxicology study based on 90-day sub-chronic 
oral administration in rats to determine a no-observed-adverse-effect level (NOAEL) for its main ingredient 
in Prime, NMN-C®. 

Seneque currently has a human clinical trial with Prime NMN-C® in progress to evaluate the effect of its 
compound on physical capacity and muscle recovery of volunteers under physical activity.

Seneque believe that scientific rigour should be at the heart of everything it does and has several more 
human clinical trials under preparation. Two of these trials have already been approved and are about to 
start: a first-in-human pharmacokinetic clinical trial to evaluate the NAD+ increase in blood using Elevant 
Prime oral NMN capsules in Canada, and a Tolerance study in France.
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Prime: Safety and Risks
Seneque’s high-purity form of NMN, called NMN-C®, acquired Self-GRAS (Generally Recognised as Safe) 
status in accordance with stringent US FDA regulatory guidelines in November 2020. 

The Self-GRAS review was performed by an independent panel of toxicology and nutrition experts, which 
rigorously evaluated research studies and toxicology data on Seneque NMN-C® and concluded that it is not 
harmful under its intended conditions of use (UL of 2.2mg/pound for humans, i.e., 300mg for a 135 pounds 
adult).

The company delivered further transparency in early 2021, with the publication of the results of a recent 
OECD 408 toxicology study on its NMN-C® undertaken in rats. The study – which Seneque believes is the 
first of its kind to be undertaken on NMN – analysed the No Observable Adverse Effect Level (NOAEL), 
with results showing NMN-C® to be an extremely well-tolerated option. The upper intake level, for a 60kg 
individual, was calculated to be higher for NMN than other NAD+ boosters on market. 

Prime: Target Market
Seneque’s science-based consumer products are designed to be effective for people of all ages, and the 
company hopes its products will deliver benefits to anyone seeking a healthier, more productive life.

To achieve game-changing solutions, Seneque integrates its proprietary NMN-C® into every one of its 
products. This high-purity biosynthetic form of NMN has been developed by the company for over two 
years to deliver a pharmaceutical-grade form of NMN to consumers.

Throughout 2021, Seneque’s recently-launched brand, Elevant, will expand its range of clinically tested 
NMN dietary supplements that recharge cells’ energy and strengthen immunity. Seneque will also launch 
Inostyx, to provide a spectrum of targeted NMN sports supplements that activate cell metabolism to power 
and repair muscles, and Ladière, to deliver breakthrough cellular skincare by fusing its powerful NAD+ 
booster with luxurious natural Swiss ingredients to rejuvenate skin from within.

The company states that its aim is to continue to expand its range of brands to support the health and 

Prime: Ingredients and Dosage

Ingredient Description

NMN-C® (125g)

Serving size: 1 capsule of 125mg
Serving per container: 60
Nicotinamide Mononucleotide 125mg. Other ingredients: Isomalt, 
hydroxypropyl-methylcellulose, microcrystalline cellulose, magnesium 
stearate.
Recommended dosage: 2 caps per day (250mg). 
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longevity needs of diverse populations. Through its clinical research programme, it seeks to develop 
knowledge and solutions that will relieve people, communities, and economies of the burden of age-related 
disease and illness.

Success Factors
Team and Reputation

● The founder of Seneque is Guillaume Bermond, a French entrepreneur who has a clear passion for 
the science behind NMN due to his personal circumstance and has a set plan on how to enable the 
population to benefit from NMN; 

● The company has specified that the key metrics focused on by the management team are subscriptions, 
lifetime value through cross sales and the NAD+ market;

● The company has a productive relationship with the Buck Institute for Research on Aging, which will 
support Seneque’s mandate of using scientific rigor to support its main ingredient NMN-C®;

● The company has an impressive Scientific Advisory Board, which is led  by its Chair, Eric Verdin, 
President of the Buck Institute for Research on Aging, and Chief Scientist Alessia Grozio, a biologist who 
co-discovered the groundbreaking SLC12A8 NMN transporter;

● The company has stated that is first product run has received great success and demand is increasing 
as awareness in both the biohacker community and general supplement market grows; 

● The company is aiming to continue to expand its partnerships, and states that it is close to securing 
partnerships with leading research and educational institutes in Switzerland and Japan;

● Seneque is also aiming to grow its team and is currently recruiting doctors and pharmacists to launch 
and oversee its extensive pipeline of clinical trials; 

● Interestingly, the company has suggested that to promote NMN-C® it intends to create a B-to-B function 
to provide clinics with a set of tools to optimise their patient’s NAD+ metabolism.

● Further, the company is planning on providing extensive advertising and accessible digital education 
through its website and social media;

● For Seneque, 2021 will see the publication of several key clinical trials, contracts with networks, 
institutional and research partnerships and influencer engagement.

Intellectual Property

● Seneque and its brands place an emphasis on safety and transparency. The company claims that its 
approach is “grounded in the most extensive clinical research program to analyze the health benefits of 
NMN in humans to date; 

● Indeed, Seneque have a list of ongoing human clinical trials using its proprietary NMN-C®. Publication 
of the outcomes of several of these trials is set to be the end of 2021 and has the potential to provide 
the company with a new portfolio of NMN-C® evidence for cardiovascular, cognitive, muscular, skin and 
immunity support;

● An OECD 408 toxicology study showed NMN-C® to be extremely well-tolerated in high doses. Publication 
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of this study supports the use of biosynthetic NMN as a safe, reliable option as the main ingredient 
in Seneque products, and will enhance consumer-confidence in a market where  safety has been 
highlighted as one of the main consumer concerns. Safety of NMN-C® is further supported by a Self-
GRAS review performed by an independent panel of toxicology and nutrition experts, which evaluated 
research studies and toxicology data on NMN-C® and concluded that it is not harmful under its intended 
conditions of use;

● Seneque states that is already experiencing “extremely positive” feedback from both customers and 
testing results from using Prime;

● Seneque has stated that it is set to significantly expand its portfolio of science-based consumer health 
brands in the next two years, with 40 SKUs in development and several further patents in its pipeline;

● The biggest challenge for Seneque now is regulatory approval limiting faster growth. However, when 
efficacy and safety data is published from its clinical trials the product is more likely to gain regulatory 
approval in multiple countries which will support its global growth. 

Funding 

● Seneque has received a €40m equity commitment from family office investorsand the company has 
projected €100m growth from revenue by the end of 2023; 

● It has stated that no additional capital is to be raised at this time; 

● The company is projected for Nasdaq mid-2022.
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Intellectual property:
The company has several 
patents in its development 
pipeline which, when granted, will 
further enhance the company’s 
investment into its biosynthetic 
NMN, NMN-C®. Seneque has a 
clear plan for large scale-up of 
its product line with supported 
clinical evidence for its use.
 

Efficacy:
Seneque has a list of ongoing human clinical trials using its proprietary 
form of NMN, called NMN-C®. Evidence that NMN-C® can elevate 
NAD+ to levels that impact aging biomarkers or enhance lifespan will 
be useful for the company’s longevity focused market.

Target:
Publication of the outcomes of several of human clinical trials is set 
for the end of 2021 and has the potential to provide the company with 
a new portfolio of NMN-C® evidence for cardiovascular, cognitive, 
muscular, skin and immunity support.

Inflection point:
Seneque has a unique biosynthetic NMN that will prove valuable to differentiation as the market grows. 
With the stated ambition to include this ingredient in all of its product and the opportunity presented 
by good clinical trial results, it is very possible for the company to become a major player in longevity 
supplements.  

Customer segments:
The company’s first product 
has just entered the market 
with a generic approach to 
customer marketing, so it will 
fine-tune segmentation as it 
grows. Future products will be 
more specific (such as sports) 
and therefore easier to target at 
specific customer segments.

Team:
The Scientific Advisory Board 
includes big names in NAD+ 
science such as Eric Verdin 
and Alessia Grozio. There is 
little information given on the 
management team, but there 
is strong evidence that the 
company is invested in creating 
significant relationships with 
research institutions to promote 
NMN-C®.

Channels:
The company has started 
selling directly from its website 
and will need to either market 
heavily or build-out channels 
into other distribution and retail 
channels. Seneque has the 
benefit of more progressed 
competitors to emulate and 
learn from.

Unique value proposition:
Seneque’s strategy – to use 
the same rigorous scientific 
approach and standards used in 
the pharmaceutical industry in 
its research into supplements, 
including clinical trials – will 
provide its products with clinical 
evidence to support entry into 
different regulatory markets. 
Seneque’s planned model for 
distributing NMN-C® through the 
creation of a B-to-B company to 
provide clinics with a set of tools 
to optimise their patient’s NAD+ 
metabolism will create consumer 
interaction and enhance brand 
loyalty.

Runway:
The company has the 
necessary funds to drive its 
market entry and build. It is 
possible that it can self-fund 
its product development and 
market growth with €100m 
revenue growth by the end of 
2023. Maintaining profit margin 
will be important.

Competitive advantage:
NMN-C® has excellent safety 
data to support its use in 
humans. This will improve 
consumer-confidence in the 
product. 
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Longevity Labs++, believes in making high quality products inspired by nature and backed by science for 
increasing human healthspan and lifespan. Founded in 2016, spermidineLIFE® is based on the scientific 
research of Dr Frank Madeo at the University of Graz. 

As its name may suggest, the polyamine spermidine was first isolated from male semen in the 1920s, 
however, its function was not understood until the 21st century. Dr Madeo was the first scientist to discover 
the unique ability of spermidine, a polyamine naturally found in every cell of our body, to trigger autophagy 
and increase human lifespan. It took three years to develop production methods suitable for widescale 
market distribution in Austria with international expansion commencing in 2020. Longevity Labs++, based in 
Austria and the US, claims to be the first company to introduce spermidine supplementation into the global 
market and the only company conducting clinical studies with spermidine through partnerships with leading 
spermidine and autophagy researchers worldwide.

Herbert Pock, one of three founders, has been a new ventures consultant and advisor for the scientific 
community for over 25 years. In 2015, while Vedran Bijelac was working under Pock, Pock was asked to 
evaluate patents, new scientific findings, and research activities at the University of Graz. This is where 
he first encountered spermidine. Pock was so struck with the potential of Dr Madeo’s findings that he 
approached Dr Madeo on potential products from the research.  After Dr Madeo expressed a desire to 
remain focused on scientific research, Pock agreed to oversee the business aspects. With the help of 
Dr. Gerald Sitte overseeing organisational development and Bijelac managing marketing and sales, the 
three founded Longevity Labs++ and secured Dr. Hannes Androsch-- a philanthropist, successful serial 
entrepreneur, and the former Finance Minister of Austria-- as the primary investor.

Pock: “As soon as I realized the potential health and human benefits spermidine could have for society, we 
realised we had to create a company to introduce spermidine into the global market.” 

The active ingredient in spermidineLIFE®, the CelVio Complex, is composed of naturally extracted, locally 
sourced, non-GMO European, wheat germ and has been approved as a novel food in Europe by EFSA.  
The lab-verified, spermidine-rich full-spectrum extract also includes added polyamines, healthy fats, 
Vitamins, and minerals. This CelVio Complex is the blend used in human clinical trials across the world due 
to its uniquely high spermidine content and high safety and tolerability.  

From the spermidineLIFE® product launch in 2019, sales have increased remarkably, with 40,000 
packages sold in 2019 and over 210,000 packages the following year. Interest worldwide continues to 
grow, and the product is well positioned to be the globally recognised “original” spermidine supplement and 
ingredient.

Longevity Labs++ uses pharmacies as a third-party distribution channel in Austria, Germany, and 
Italy to make the product easily accessible to the public. First entering the US market in August 2020, 
spermidineLIFE® is currently sold via the company’s website (spermidinelife.us) and Amazon. Longevity 

Company profile

Longevity Labs+ 
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Labs++ plans to eventually team up with 
pharmacies across the US to expand access and 
distribution. 

Longevity Labs+’ state-of-the-art, in-house 
manufacturing facility boasts GMP and vegetarian/
vegan statuses. 

Longevity Labs+ is one of the few supplement 
companies to conduct its own in-house 
manufacturing, enabling the company to modify 
and improve processes and ingredients over time; 
this is particularly important with natural extract 
products. The company has grown its maximum 
production capacity to over 2 million packages 
per year to accommodate future growth. After 
extraction, the company partners with suppliers 
for capsuling and packaging of the finished 
product. The products are tested for spermidine 
concentrations and other quality control markers 
before being sent off for distribution.

spermidineLIFE® for Longevity: Target Hallmarks of Aging
Epigenetic changes, mitochondrial dysfunction, loss of proteostasis, altered cellular 
communication, stem cell exhaustion and deregulation of nutrient sensing

Spermidine is a natural polyamine present in all living organisms that is critically involved in 
the maintenance of cellular homeostasis. Through its high spermidine, and polyamine content, 
spermidineLIFE® is a trigger for, and mediator of, the cellular process of autophagy, an important process 
to remove toxic cell matter and restore normal cellular function throughout the body. Spermidine induces 
autophagy through the inhibition of several acetyltransferases, including EP300, one of the main negative 
regulators of autophagy. Its action impacts epigenetic changes, mitochondrial dysfunction, loss of 
proteostasis, altered cellular communication, stem cell exhaustion and deregulation of nutrient sensing.

Flagship Product Deep-Dive
spermidineLIFE®: Product Description

spermidineLIFE® is the world’s first, natural food supplement with a high spermidine content. It has been 
tested for safety and tolerability in humans in clinical studies. It offers a full spectrum blend of polyamines, 
Vitamins, minerals, and healthy fats. To extract spermidine, Longevity Labs+ uses a natural wheat germ 
extraction process and avoids the use of additional and aggressive solvents from non-GMO wheat. 

spermidineLIFE®: Pre-clinical and Clinical Studies

Although not directly involved in the design of the relevant cinical trials, as the first company to bring a 

 

Epigenetic
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spermidine product to market, Longevity Labs+ quickly attracted interest from research institutions keen to 
assess the impact of supplementing with natural polyamine. 

An initial safety and tolerability study with the Charité University Hospital in Berlin found that enhanced 
spermidine concentrations, as found in spermidineLIFE®, were safe and well-tolerated in mice and older 
adults suffering from cognitive decline.  The hospital then followed up this trial with the first human study 
to evaluate the impact of spermidine supplementation on memory performance in older adults at risk for 
the development of Alzheimer’s disease. They discovered that nutritional spermidine was associated 
with a positive impact on memory performance in older adults with subject cognitive decline and that this 
beneficial effect might be mediated by stimulation of neuro-modulatory actions in the memory system.

Longevity Labs+ currently has five clinical trials running through its collaborations and five additional 
studies in process to begin. One of these ongoing studies is in co-operation with the Geriatric Health 
Centres in Graz to investigate the effect of spermidine on age-related loss of physical and mental abilities. 
Another, in collaboration with the German Center for Cardiovascular Research EV Greifswald, will assess 
the effect of spermidine on metabolic and cardiovascular adaptation during physical exercise in patients 
with diastolic heart failure.

Longevity Labs+ hopes to continue to conduct clinical research using its extracted spermidine as there 
have been a wide range of animal studies conducted exploring the impact of exogenous spermidine 
supplementation in the context of a variety of indications. Currently exploratory research topics regarding 
spermidineLIFE® include: neurodegeneration, cardiovascular protection, aging and longevity, metabolism, 
fertility, muscle, cellular stress reduction, immune system, skin, hair and nails.

spermidineLIFE®: Ingredients and Dosage

Ingredient Description

CelVio Wheat 
Germ Extract 
Complex (800mg)

Wheat germ extract has long been recognised for structure/function claims 
related to immune support and healthy cell regulation. These claims are 
much further enhanced with the recognition of the importance of spermidine 
and polyamine content regarding healthy cell function. 

Thiamine (0.2 mg) Thiamine, or B1, has been recognised for its importance in energy and 
metabolism.

Zinc (1.5 mg) Zinc has long been recognised for its role in immune support.
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spermidineLIFE®: Safety and Risks
spermidineLIFE® has been recognised by the European Food Safety Authority (EFSA) as a novel food. 
spermidineLIFE® has been third-party clinically tested in humans and demonstrated high safety and 
tolerability with no reported side effects.  spermidineLIFE® is composed of third-party tested, spermidine-
rich wheat germ, extracted using a proprietary, water-based extraction process with no hard solvent 
agents, and enhanced with thiamine and zinc. spermidineLIFE®, extracted from locally sourced non-GMO, 
European wheat germ, contains gluten and is not suitable for those with gluten allergies or intolerances.  

spermidineLIFE® Target Market
Longevity Labs+ are aiming to be the global market leader in spermidine supplements with a current focus 
on distribution in Europe, the US and South East Asia. Since natural spermidine levels start declining 
beginning at age 30, everyone above that age could reap benefits from spermidineLIFE® with benefits 
increasing and becoming more noticeable with age. Individuals who are 55+ may benefit greatly in a 
variety of ways, including but not limited to improved memory, greater energy, clearer cognitive functioning, 
better skin and increased focus. Because spermidineLIFE® is operating on a cellular level, it is a holistic 
supplementation approach with far reaching effects that work by improving the body’s own cellular function.

Success Factors
Team and Reputation

● Longevity Labs+ has a diverse team of academics, business consultants and start-up gurus. The 
company emphasises that they have been inspired by nature to translate scientific findings into natural 
solutions to help individuals live a longer and happier life. Longevity Labs+’ scientific board members 
include some of the foremost names in spermidine, autophagy and modern medical solutions, notably 
notably Frank Madeo, Guido Kroemer, and Lorenzo Galluzi; 

● Hebert Pock, Gerald Sitte and Vedran Bijelac are well versed in company scale up, with a combined 25+ 
years in new ventures consultancy and evaluation of scientific research for patent evaluation;

● The three founders are already proving themselves as a strong team for creating brand awareness and 
distribution of spermidineLIFE®, with sales of 40,000 packages in 2019 increasing to 210,000 in 2020;

● With the launch of its flagship product, spermidineLIFE®, Longevity Labs+ has received significant 
attention from the medical and scientific communities worldwide researching the applications of the 
impressive polyamine, spermidine. This interest has expanded Longevity Labs+ home European 
markets, along with the US, Russia, China, India and many more on the way.  Strategic partnerships with 
some of the foremost university research groups across the world have continued to lead to an increased 
understanding of the impact of the promising molecule spermidine as well as autophagy; 

● spermidineLIFE® has received awards in Europe from pharmacists, consumers and medical 
professionals for the product’s novelty; 

● Longevity Labs+ continue to receive interest from the research community to use their ingredient in 
clinical research.  Anticipated forthcoming partnerships finclude prominent worldwide distributors and 
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medical companies to allow further expansion of the distribution of spermidineLIFE® and follow-on, 
application-specific products;

● Since entering the Austrian market in 2019, spermidineLIFE® has been named the third most successful 
new supplement in Austrian pharmacies based on 2019 sales. In addition, it has been named the most 
innovative new product in Germany in 2020, as voted for by physicians and customers.

Intellectual Property

● As spermidine is extracted from wheat germ, there is potential for market entry by other competitors, and 
there are already a few other companies creating spermidine supplements. However, Longevity Labs+ 
differentiates spermidineLIFE® from other spermidine products with its proprietary natural extraction 
process, developed in co-operation with the university of Graz, guaranteeing 100% spermidine within the 
CelVio complex;

● spermidineLIFE® is the first and only spermidine supplement used in clinical studies developed by world 
renowned aging specialists. It has been independently tested for safety and tolerability over extended 
periods of time. spermidineLIFE® is the only form of spermidine in the global market that has been 
verified by both the Austrian AGES and the European EFSA as “Novel Food”. It is a full-spectrum blend 
made without the use of aggressive solvents or synthetic spermidine;

● Since the product is a natural extract it can be susceptible to aesthetic changes with exposure to light, 
heat and humidity. While it does not affect the quality of the ingredients within the product, Longevity 
Labs+ have adjusted the capsule coating accordingly to prevent undesirable aesthetic changes;

● As the first producer of extracted and quality controlled spermidine from wheat germ, Longevity Labs+ 
has created partnerships with Universities who wish to use the product in clinical trials. This gives 
spermidineLIFE® the further advantage of being able to use the results of a a number of clinical trials to 
improve its marketing capabilities;  

● Longevity Labs+ have launched an additional derivative product called spermidineLIFE® Immune. It 
believes this new product will help to improve cognition, cardiovascular health, and the immune system. 
It is made from the full extract blends of spermidineLIFE® combined with synergetic ingredients such as 
Shiitake mushroom extract; 

● Longevity Labs+ will be launching a third product in April of 2021;

● Longevity Labs+ has two patents pending and continues to focus on its scientific research and 
partnerships.

Funding 

● A major investor of Longevity Labs+ in is Dr Hannes Androsch, the former Finance Minister of Austria 
and a successful entrepreneur; 

● The company was profitable in its second year of operation with revenue of 6.3 million and they are 
aiming for a revenue of 13 million in 2021;

● The company’s current operations, although not seeking, are open to additional capital. The company 
would like to focus on expanding their strategic partnerships. Additional capital would be used for more 
complex clinical studies and product development activities in the future;
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● Any additional capital raised will be used to further clinical studies and to increase the robustness of the 
company’s clinical and scientific based research, along with expanding markets and product categories;

● The company believes that, due to the cutting-edge nature of spermidine research, awareness of the 
ingredient’s ability to slow aging is both the main inhibitor and opportunity for growth; 

● To ensure growth, Longevity Labs+’ key metrics will be to focus on product quality, customer satisfaction 
and awareness. The more that communities become aware of the relevant research and the importance 
of spermidine and polyamines, the greater the opportunities for the company. The company hopes 
to focus its efforts focus largely on word-of-mouth education on the efficacy and importance of their 
product, creating brand champions in the process; 

● The company prides itself on using evidence and data yielded from clinical studies to perfect its product 
blends and to continually optimise the products’ health benefits. Enjoying a period of self-funded growth, 
Longevity Labs+ and spermidineLIFE® are well positioned to take on additional private investment to 
further advance research and product development for several indications and product categories. Given 
the current growth trajectory, the company is open to a major investment round to expand product and 
market reach within the next two years.
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Intellectual property:
Potential for entry of other 
competitors; a few other 
companies creating spermidine 
supplements. While unique 
manufacturing capabilities 
provide a competitive advantage, 
patents will further protect the 
company from imitations.
 

Efficacy:
spermidineLIFE® has been the subject of multiple studies in humans, 
animals, and cells, showing a positive association with autophagy and 
positive early results surrounding brain, heart, and immune health.  
Early studies have sponsored significant research interest in the 
product and there are roughly 10 clinical trials with spermidineLIFE® 

that will be published in the next 12-24 months.

Target:
An epidemiological study reported a positive association between 
nutritional spermidine uptake and human health and lifespan. Further 
clinical trials undertaken with spermidineLIFE® in association with 
foremost university research groups across the world show positive 
results in brain and heart health, among other indications.

Inflection point:
The company is focused on its natural spermidine-rich CelVio extract as its core ingredient and has been invited 
to participate in multiple human clinical trials to further explore efficacy in humans. If spermidine can prove 
successful in extended human clinical trials with targeted indications such as dementia and cardiovascular health, 
this will further validate the company’s hypotheses and significantly expand interest and demand for spermidine 
as an ingredient. Through their studies, clinical trials, and unique CelVio complex, Longevity Labs+ is protecting 
themselves from competitors simply using spermidineLIFE® clinical data for their own marketing benefit.  

Customer segments:
Focusing on targets such as 
dementia and cardiovascular 
health with robust clinical 
outcomes will help the company 
fine-tune its target customers and 
market approach. Currently it is 
marketing both direct to consumer 
and via EU pharmacy channels, 
particularly to older adults who 
see increased benefit from 
spermidine supplementation.

Team:
The three founders have a 
combined 25+ years in new 
ventures consulting, translating 
scientific research into products 
and have held various C-Suite 
positions. They are already 
proving to be a strong team by 
creating brand awareness and 
distribution of spermidineLIFE®.

Channels:
The company is already omni-
channel and experimenting 
with direct, OTC and Amazon 
sales in different territories. This 
experience will help the team 
improve its marketing yield as 
it opens-up new geographic 
markets. 

Unique value proposition:
Longevity Labs is one of the 
few supplement companies 
to conduct their own in-
house manufacturing. In-
house manufacturing will 
allow easy customisation 
and new product iterations 
of the spermidineLIFE® 

brand; this will also protect 
the company’s intellectual 
property surrounding its natural 
extraction process. 

Runway:
The company is already 
profitable and aiming to double 
growth in its next financial 
year. It has sufficient financial 
resources to underpin its 
current business model but 
may consider fundraising to 
scale-up specific channels.  

Competitive advantage:
The scientific relationships 
the team has created for 
spermidineLIFE® differentiates 
this spermidine supplement 
from others on the market.  
spermidineLIFE® remains the 
only spermidine supplement 
used in clinical trials worldwide.  

spermidineLIFE®: success grid

= Positive progress = Work-in-progress = Needs attention
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www.youthandearth.com
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Youth & Earth provides all-natural plant-based anti-aging supplements, which combine cutting- edge 
scientific know-how with age-old wisdom. With this combination, Youth & Earth’s main objective is to 
provide evidence-based supplements that slow down aging at a cellular level and target the lifelong 
accumulation of molecular and cellular damage. 

Youth & Earth aim to create supplements that essentially “top up” the molecules that deplete as we age, to 
help make bodies operate and feel like well-oiled machines again. With the progression of science in recent 
years, Youth & Earth believe that maintaining our peak physical health is more achievable now than ever. 
However, there is a caveat: Youth & Earth consider many supplements on the market to be ineffective due 
to low oral bioavailability. To combat this, Youth & Earth have focused their efforts on producing high-quality 
raw materials and delivery mechanisms that will ensure the maximum absorption of the nutrient.

Youth & Earth was started by British entrepreneur Ed van Harmelen. Ed has lived in nine countries and 
travelled extensively in a further 85, becoming fascinated by traditional approaches to ageing. He started 
researching a wide range of remedies from Ayurveda to traditional Chinese and Japanese medicines back 
in the early 2000s.

Several years ago, Ed became physically run down and it started to affect his career. He realised that he 
needed to take charge of his health and took an at-home blood test kit. He was shocked at the results 
and started to focus on ‘bio-hacking’ his health and actively monitoring his improvement. He came across 
the principle of longevity pathways back in 2017 and has since carried on researching into related topics 
such as the Hallmarks of Aging and supplements that address the factors that influence the decline that 
traditionally comes with growing older. He realised that there was a gap in the UK and European market for 
supplements that address ageing at a cellular level and that’s how Youth & Earth was born. 

“If people want to look at ageing as a disease then we have the cure,” says Ed. “The science – and art – of 
anti-aging is a lot like playing a piano. To create a uniquely beautiful melody, you would not play just one 
key. You would include a wide range of notes. In the same way, when altering your lifestyle to target ageing 
and creating an anti-aging regime, it’s important to target lots of different areas at once so you’re fighting 
more than just one Hallmark of Aging at a time.”

Youth & Earth stocks an extensive range of products to target the hallmarks of aging. This includes NAD+ 
boosters, such as powdered NMN and NR, to tackle genomic instability, liposomal fisetin and quercetin 
to tackle cellular senescence, liposomal glutathione to maintain stem cell function and high-quality krill 
oil to reduce inflammation caused by deregulated cellular communication. Two of their products are 
proprietary blends of key polyphenols and flavonoids that have been suggested to regulate epigenome and 
deregulated nutrient sensing. Preservage contains resveratrol, curcumin and quercetin and Releaf is made 
up of berberine, silymarin and PQQ. Youth & Earth is now one of the largest suppliers of NMN in the UK 
& Europe. Their extensive range of liposomal products was produced to support the bioavailability of the 

Company profile

Youth & Earth 
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carefully selected ingredients and Ed believes that this method is “the next best thing to IV therapy”. 

Youth & Earth have a distribution agreement with the largest UK health food distributor in the UK and its 
products can now be found in major stores in the UK such as Planet Organic (the UK’s largest organic 
supermarket), John Bell & Croyden (Pharmacists to Her Majesty Queen Elizabeth II), and Revital (the 
largest independent health store in the UK).

Youth & Earth are the first brand in the UK to penetrate the supplement retail market with products solely 
focused on longevity. The company has played a key role in getting established retailers to acknowledge 
the science and the potential of longevity supplements. All products are manufactured in ISO-22000 
accredited facilities to HCAAP and GMP standards and tested for purity by the UK’s leading food laboratory 
(Campden BRI) to ensure they are toxin-free, engineered for optimal absorption and bioavailability and, 
where possible, natural and plant-based. 

NMN Sublingual Powder for Longevity: Target Hallmarks of Aging
Evidence for all hallmarks, but particularly; Genomic instability, Mitochondrial dysfunction, Cellular 
senescence, Telomere attrition.

NMN is a direct and potent NAD+ supplement. As we age NAD+ levels naturally decline, so taking an 
NAD+ precursor like NMN could elevate levels of NAD+.  NAD+ can bind to a protein called DCB1, which 
stops this protein inhibiting the action of another critical DNA repair protein called PARP1.  Reduction in 
NAD+ causes mitochondrial dysfunction, and therefore supplementing with NMN promotes the health of the 
cells’ powerhouse by enhancing NAD+ levels. Increased NAD+ levels also stimulate SIRTUIN activity, the 
longevity-genes shown to be active during caloric restriction and life-extension in many animal models.
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Flagship product Deep-Dive
NMN Sublingual Powder: Product description

Nicotinamide Mononucleotide (NMN) boosts NAD+, which is the natural fuel every cell relies on to keep 
functioning like a well-oiled machine. It is a critical co-enzyme found in every cell in your body that is involved 
in hundreds of metabolic processes like cellular energy and mitochondrial health. But our NAD+ levels drop 
as much as 50% by the time we are 50, and by time we are 60 they have fallen off a cliff, making it harder for 
our body to produce the energy we need to maintain great health. Low NAD+ levels have high correlation to 
many age-related diseases and age-related decline. Supplementing with NMN directly increases the levels of 
NAD+ in your body, counteracting the natural decline that occurs in physical condition, mental cognition and 
resistance to infection.

Youth & Earth offer NMN as a sublingual powder, or in gastro-resistant capsules, to avoid degradation by 
stomach acid and first-pass effect from the liver. When taking NMN sublingually, the ingredient is absorbed 
across the mucous membranes (under the tongue) and passes directly into the bloodstream. From there it 
travels straight to the brain and other organs, bypassing the “first pass effect” from the liver. It is for this reason, 
Youth & Earth believes taking sublingual NMN, or in a gastric-resistant capsule, is the most effective and 
efficient way of supplementing for NAD+. 

NMN Sublingual Powder: Preclinical and Clinical Studies

Although Youth & Earth have not undergone any preclinical or clinical trials, its product ingredients are based 
on scientific evidence of lifespan enhancement in model organisms and the company maintains a “Blue Zones-
focused” mandate. Blue Zones are geographical areas home to a disproportionate number of centenarians. 
The company states it only sells products that are rooted in years of rigorous research. What differentiates 
Youth & Earth from other longevity supplements is their emphasis on choosing the correct delivery systems 
to ensure bioavailability of their ingredients. For NMN, Youth & Earth chose a sublingual powder for superior 
bioavailability, as NMN is released directly into the blood vessels under the tongue. It also offers a delayed-
release capsule that is gastro-resistant and prevents the NMN from being destroyed by the gastric system. Youth 
& Earth believes that liposomal NMN has the potential to have the greatest impact in the long term, but currently, 
NMN in liposomal liquid or gel form is likely to be ineffective as NMN degrades in water and is unstable.

David Sinclair once commented in a podcast that NMN can degrade at high temperatures. To ensure its NMN 
would not degrade in hot summers in the northern hemisphere, Youth & Earth placed NMN samples in aluminium 
bags and subjected them to 40°C and 75% relative humidity over 3 months. The worse performing sample at the 
3-month mark was still at 98.82% pure.

Youth & Earth believes that believes in quality and as such conducts third-party testing, in a UK leading food 
laboratory, to ensure 99% pharmaceutical grade NMN product. Youth & Earth states that one of the issues with 
other suppliers of NMN is that they use filler and stimulants to bulk up their products. In-house testing by the 
company revealed that only 10% of a food-grade NMN sample was NMN. To reassure the customer of the quality 
of its ingredients, Youth & Earth offers third-party lab reports for each of its products. 

Youth & Earth do not disclose who manufactures its liposomal products, but states that they regularly publish 
human studies showing the effectiveness and bioavailability of their liposomal manufacturing technology 
compared against standard supplements and other liposomal manufacturing technologies. For example, a 
curcumin study demonstrated that, in 20 randomly assigned individuals, liposomal curcumin vs standard curcumin 
was 46 times more bioavailable.
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NMN Sublingual Powder: ingredients and dosage

Ingredient Description

NMN 
(β-Nicotinamide 
Mononucleotide) 
– one level scoop 
holds 200-250mg

NMN occurs naturally in food such as avocado, broccoli, cabbage, and 
tomatoes. However, to get about 1mg of NMN, you would have to eat about 
1kg of broccoli. NMN elevates NAD+ levels in cells throughout the body to 
boost energy supply to aging cells, reactivate blood flow and protect from 
age-related metabolic diseases. 

NMN Sublingual Powder : Safety and Risks
Dosages of 100, 250, and 500 mg NMN did not cause any significant clinical symptoms or changes in main 
biomarkers like heart rate, blood pressure, oxygen saturation and body temperature in a human clinical trial. 
The trial helped to support that, in general, NMN is safe and well-tolerated.

Youth & Earth is confident that all ingredients have been accredited or self-affirmed as GRAS.

NMN Sublingual Powder : Target Market
Youth & Earth products are plant based and designed to target the hallmarks of aging. The company aims 
to make these products more accessible to customers who are interested in taking ownership of their long-
term health by increasing lifespan and healthspan, by avoiding illness as they age while maintaining cognitive 
health so they can enjoy more quality years with their families and loved one. Youth & Earth believes that in 
the next ten years, workers aged 65+ will be responsible for a larger proportion of the workforce than they are 
today, and as longer life expectancy bolsters market growth it will be more important than ever to ensure you 
are at optimum health. 

Youth & Earth mandate that life is all about experiences, and there is no reason the second half our lives 
cannot be just as rich as the first half. As such, the company endorses evidence-based ingredients and 
innovative delivery methods that focus on optimising absorption of the key nutrients, encouraging customers 
to come back time and time again to their products.
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Success Factors
Team and reputation

● Founded by Ed van Harmelen in 2019, the team for Youth and Earth is still relatively small and new. 
Their skills, and Ed Van Harmelen’s background in finance, have helped Youth and Earth successfully 
penetrate the UK market through several different channels. Future funding into the company could 
support further expansion of the team and their market;

● Youth & Earth have signed with the largest health food distributor in the UK and a large distributor in 
Austria. They are now stocked in stores such as Planet Organic, the largest organic supermarket in the 
UK, John Bell and Croyden (Pharmacists to Her Majesty Queen Elizabeth II) and Revital, the UK’s leading 
independent health store;

● Youth & Earth were recently featured in the beauty/wellness section of Country and Town Great British 
Brands of 2021 alongside brands such as Rolls Royce, Aston Martin, Bentley and Harrods;

● Youth and Earth has also been granted four awards from the beautshortlist.com including, best healthy 
ageing supplement (Liposomal Gluathione Capsulers), best longevity & DNA repair (NMN Sublignual 
Powder), Wellbeing editors’ choice (Liposomal Hyaluronic Acid) and best longevity, cell health and 
antioxidant protection (Preservage);

● The company is understood to have several existing working partnerships and has stated it is interested 
in working with new strategic partners.

Intellectual property

● Youth & Earth has a large longevity-focused product range, and is looking to extend further, with several 
new supplements in the pipeline;

● Although the ingredients within the range are not patented, which could imply a high risk of imitation in 
the longevity market, Youth & Earth products are differentiated by both their quality and the company’s 
emphasis on optimum delivery mechanisms, such as liposomal and sublingual delivery;

● Youth & Earth considers heavy metal contamination in supplements to be a very real and serious issue. 
The company offers third-party testing at Campden BRI, ensuring that all their products are both heavy 
metal free and 100% pharmaceutical grade, improving confidence for consumers who are beginning to 
take notice of purity and quality of supplements;

● Youth & Earth has paid attention to enhancing the bioavailability of the products that they sell. The 
quality and enhanced bioavailability has the potential to provide more of an immediate experience for 
consumers, and potentially create and enhance brand-loyalty in its customers;

● Evidence of enhanced NAD+ levels due to sublingual and liposomal technologies could further enhance 
Youth & Earth’s products in the market;

● Youth & Earth maintain that they attempt to source products that are, where possible, plant based and 
natural in origin, and their packaging is recyclable and eco-friendly;

● The company have suggested they would like to enter the emerging area of home test kits especially 
around anti-aging biomarkers especially in the UK, as they believe this would be a great fit for their 
existing customer base.
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Funding 

● The company has stated that they are always interested in funding opportunities that will support their 
growth ambitions; 

● Any new capital would be primarily used to extend marketing activities in the UK & Europe and to launch 
into other global markets;

● No further detailed information on Youth & Earth funding is available at the present time.
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Intellectual property:
The ingredients within the range 
are not patented, which could 
be associated with a high risk of 
imitation in the longevity market, 
Emphasis on product quality 
and enhanced bioavailability has 
the potential to provide more 
of an immediate experience for 
consumers, which could create 
brand-loyalty in its customers. 
 
Efficacy:
Evidence NMN in products is both pure and does not degrade in 
hot and humid temperatures. NMN has strong evidence of targeting 
multiple hallmarks of aging in model organisms. The company 
could benefit from proof that its quality and delivery systems raise 
NAD+ levels or impact aging biomarkers beyond that of traditional 
delivery mechanisms. The company has good evidence of enhanced 
bioavailability in its liposomal products.

Target:
NMN has a variety of different targets from enhancing NAD+ levels, 
including, muscle endurance and strength, cardiovascular disease, 
obesity, longevity and aging. 

Inflection point:
Youth and Earth currently looks set for stable and compound growth as it reinvests for market growth 
and the building of commercial channels in new geographies. An inflection point could be achieved 
through acquisition by another food supplements brand. We expect that established brands will soon be 
jumping on the longevity bandwagon and the quick acquisition of market share and experience could be 
appealing: Youth and Earth has demonstrated its ability to move boldy.

Customer segments:
The company has wide 
market targeting and leaves 
the customer to choose for 
themselves by ‘goals’ or 
‘health needs’. This breadth 
of approach is interesting and 
appears to be working for the 
company.

Team:
The passion for the company 
and Ed Van Harmelen 
background in finance has 
already led to Youth and Earth 
penetrating the UK market 
through several different 
channels. Funding into the 
company could be focused on 
further expansion of the team. 

Channels:
The company is operating 
internationally in different 
currencies from its website 
which demonstrates reach, 
the retail model in the UK 
demonstrates the ability to 
scale-up other countries directly 
or via distribution.

Unique value proposition:
Consumer demand for eco-
friendly products is rising, and 
Youth & Earth provide for the 
“green” consumer with plant 
based and natural products 
and packaging that is both 
recyclable and eco-friendly.

Runway:
The company is cash 
generating but will need to 
invest for growth in terms of 
commercial build-out and the 
development and protection 
of intellectual property. The 
first move advantage will be 
appealing to investors with an 
appetite for retail and brand 
building.

Competitive advantage:
Youth & Earth have signed 
with two large food distributors 
and have stock in large 
supermarkets and pharmacies. 
They have also been featured in 
the beauty/wellness section of 
Country and Town Great British 
Brands of 2021 alongside 
British brands such as Rolls 
Royce, Aston Martin, Bentley 
and Harrods. Youth and Earth 
are the largest supplier of NMN 
in UK & Europe.

Youth & Earth: success grid

= Positive progress = Work-in-progress = Needs attention
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Vitalic
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Here at Longevity.Technology, we like to keep our eye on the best up and coming segments in the market. 
As such we have included a glimpse at Vitalic, who are currently on a mission to transition longevity from 
the early adopters on to a mass market through best-in-class marketing. 

To make this mission a reality, Vitalic are working closely with prestigious research institutions who have 40 
years plus in the industry and conducted clinical studies on specific ingredients used in their products. 

“But the battle to win public understanding and approval lies not solely in the lab but in how to communicate 
the scientific potential with integrity and deep understanding of the broader market. Vitalic is not here to sell 
pills. We’re here to build thought leadership around market segments, channels to use, what to say and 
when to listen.”

With a background in strategy consulting and working with tech unicorns, Vitalic start with the aim of 
fundamentally increasing healthspan through the best methods science has to offer. They believe that the 
longevity industry is still in its infancy, and they have identified a major gap in how companies communicate 
and market scientific findings and products to the larger public. 

Vitalic are here to fill that gap.

Vitalic do not simply add advisors as another white coat for their web page but actively engage with the 
most prominent researchers in the field to assess the effectiveness and safety of compounds as well as 
interventions. They state that this is being done through dedicated partnerships with researchers in both 
Europe and US, having significant longevity research experience behind them. 

They use these partnerships to assess the overall 
solution space as well as specific compounds used 
in their own product range. As Vitalic are currently in 
stealth mode, the details of these products will remain 
confidential until launch later in Q2 2021. 

Manufacturing details also remain confidential, however, 
to introduce longevity to broader market segments, 
Vitalic assure us they have secured necessary 
production capabilities globally.

“Naturally, reaching a market leading quality through 
several aspects will always be a top priority. In 
addition, we keep operations agile enough to introduce 
changes to compounds and interventions as science 
progresses.”

Company profile

Vitalic

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=supplementsreport&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=supplementsreport&utm_campaign=reports%EF%BB%BF


www.Longevity.Technology 145Copyright 2021: First Longevity Limited. All rights reserved. Report version 1.1

Flagship Product: Target 
Hallmarks of Aging
Vitalics’ first product will impact cellular 
senescence, mitochondrial dysfunction, loss 
of proteostasis, altered cellular communication 
and deregulated nutrient sensing.

Flagship Product Deep-Dive
Flagship Product: Product Description

To be released during launch later Q2 2021. 

Vitalic will be launching a distinctive longevity 
flagship product, with separate additional products 
targeting specific use cases. They hope to target 
on long term actual longevity while recognising and 
balancing the perceived value in healthspan. They 
strive to be the most effective solution for longevity 
and healthspan and believe given the composition 
of their selected ingredients that they will reach this 
target.

Flagship Product: Pre-clinical and clinical 
Studies
To be revealed post-launch.

Flagship Product: Ingredients and Dosage
To be revealed post-launch.

Flagship Product: Safety and Risks
To be revealed post-launch.

Flagship Product: Target Market
Vitalic appreciate all serious initiatives in this 
space, providing real science-based health 
solutions with integrity. It seems however that 
given the supplements market origination from 
the gym and longevity’s origination from the lab, 
this has naturally set the tone and brand for most 
companies out there. 
Vitalic wants to launch products built with the 
highest scientific rigour but do so for unserved 
market segments that it believes will respond to a 
different communication effort than seen today.

“Due to partner research, 
very well-founded claims 
can be made that are 
of specific relevance to 
certain target market 
segments.”

 

EpigeneticCellular
senescence

Mitochondrial 
dysfunction

Loss of 
proteostasis

Altered cellular 
comms

Deregulatied 
nutrient sensing
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Success Factors
Team and Reputation

● Commercial team built around six senior experts with experience from McKinsey, Google, Zalando, Tele2 
and similar. Core team cover branding strategy, product design, e-commerce, growth and analytics;  

● Apart from earlier mentioned scientific partnerships, Vitalic have secured tight collaboration with major 
sales organisations for rapid scaling;

● Hiring process is continuous in line with scale up. 

Intellectual Property

● Given current benchmark, Vitalic believes that this product will be the most effective and comprehensive 
on the market yet;

● The formula details of the product will be released during launch, but the company states they have 
been designed using several learnings drawn from meta-studies of current research, compounds and 
marketing approach;

● The products are ready to launch and are awaiting last minor adjustments based on pre-launch market 
testing;

● The company is currently in discussions regarding research priorities. It is keen to understand market 
dynamics deeply prior to setting a research course;

● Products designed to avoid being static but rather to follow current scientific progress and be updated 
accordingly.

Funding 

● Funding secured for product launch and development phase. Additional funding pledged from multiple 
investors;

● Investors and projected growth currently confidential due to “Stealth Mode”;

● Investment round post launch to be launched for closed investor network currently supporting the 
launch. These funds will be dedicated to pure sales generating marketing & PR, and setup that allows 
for efficient capital deployment onto measurable sales activities where KPIs are tacked on a day-by-day 
basis to optimise growth;

● A key challenge for the company will be finding exceptional top tier talent as it expands, but a challenge 
that the management team look forward to;

● Opportunity for growth: a doubling of certain product segments provides an obvious short-term 
opportunity where several market segments remain unserved. Mid and long term though, the key will be 
to package longevity to be understood and accepted by a broader audience;

● Key metrics focused on by management team: recruitment and retention of exceptional talent as well as 
Customer Acquisition Cost (CAC) and customer satisfaction (Churn).
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This report has been produced by the Market Intelligence Unit of Longevity.Technology – the 
number one online destination for daily news on the growing longevity market.

As a brand of First Longevity Limited, we bring together innovators and investors to commercialise the 
companies that will form the longevity economy.There are already 100+ rejuvenation biotechs working on 
unique therapies and building R&D pipelines to increase healthspan and lifespan.

At the same time, all around the world, innovators are releasing nanobots, reprogramming nerve signals 
and applying AI to create exciting and scalable contributions to human longevity.As a team we look beyond 
rejuvenation therapies to embrace other technologies that participate in the longevity investment category: 
agetech, xenotransplantation, biomarkers, AI, bioprinting, neuroceuticals, GRAS supplements … over the 
coming period we will be publishing regular reports. 

There are multiple technologies that contribute to the reduction of morbidity and the extension of lifespan: 
they will provide investors and innovators with both risks and returns. We’re here to help analyse, report 
and educate.

You can find information about our next reports by visiting: https://longevity.technology/product-category/
analysis/

About us      

A new era of healthspan and longevity:

Longevity supplements

Longevity Market Intelligence Unit

Building on the shoulders of giants:

Longevity drugs

Longevity Market Intelligence Unit

A powerhouse of the longevity economy:

Longevity Market Intelligence Unit

Mitochondria

Removing senescent cells to drive human longevity:

Senotherapeutics

Longevity Market Intelligence Unit

Where longevity science and aesthetics meet:

Advanced cosmetics

Longevity Market Intelligence Unit

Maintaining organisms in readiness for escape velocity:

Organ regeneration

Longevity Market Intelligence Unit

Digital systems for healthspan and lifespan:

Digital longevity

Longevity Market Intelligence Unit

Artificial intelligence for novel longevity drug discovery:

AI longevity drug discovery 

Longevity Market Intelligence Unit

Novel compounds for longevity food supplements:

Longevity ingredients

Longevity Market Intelligence Unit

Technologies to live long and independent :

Aging in place

Longevity Market Intelligence Unit

Measurement and tracking of lifespan interventions:

Aging clocks

Longevity Market Intelligence Unit

Scalable technologies to support care sector growth :

Care home technology

Longevity Market Intelligence Unit

Measurement to choose healthspan and lifespan interventions: 

Longevity biomarkers

Longevity Market Intelligence Unit

The long and short of human longevity:

Telomeres

Longevity Market Intelligence Unit

Therapeutic signaling to manage organic neural networks:

Electroceuticals

Longevity Market Intelligence Unit

Nano-scale solutions for macro-level challenges:

Nano-medicine for Longevity

Longevity Market Intelligence Unit
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Information on the Hallmarks of Aging

Primary hallmarks of aging
The primary hallmarks of aging involve macromolecular damage to the components of the cell. The 
hallmarks are not independent, and one often impacts the others. For instance, epigenetic alterations can 
impact protein stability and thus contribute to loss of proteostasis.  Stopping these hallmarks will, in theory, 
reduce further antagonistic and integrative hallmarks of aging: 

1. Genomic instability: The first of these hallmarks, genomic instability, refers to the accumulation 
of genetic damage throughout life. DNA damage occurs constantly due to internal and external 
environmental triggers. Our cells can correct these errors using repair mechanisms, however, as we age 
these mechanisms fail to correct this damage and mutations accumulate, leading to aging and disease. 
Cumulative DNA damage leads to genomic instability;

2. Telomere attrition: Telomeres are known as “protective caps” on the ends of our chromosomes and 
consist of repeated patches of DNA. These caps become shorter with each cell replication, and it is 
believed once these caps reach a certain length, the cell will undergo programmed cell death (termed 
apoptosis) or become senescent. If telomeres wear away due to aging and/or environmental stresses 
the DNA becomes vulnerable to degradation, genomic instability and could contribute to oncogenesis. 
To enhance telomere length, researchers attempt to enhance an enzyme called telomerase which 
rebuilds the caps, hoping that longer telomeres will result in longevity; 

3. Epigenetic alterations: the epigenome can be thought of as a master programmer for the genetic 
code: using DNA methylation, chromatin remodelling and histone modification, genes can be turned on 
and off and protein production controlled. Our environment influences our epigenome and modifies it via 
epigenetic changes. As we grow older, our cells are constantly engaged with toxins and stressors which 
change epigenetic patterns. These changes accumulate over time, and geroscientists believe these 
changes are associated with the dysfunction and decline linked with aging;

4. Loss of proteostasis: Proteins are the building blocks of our cells: a cell contains millions of proteins. 
Proteostasis involves mechanisms that help stabilise or degrade proteins, in a co-ordinated fashion to 
restore the building blocks of proteins or completely remove them to prevent a build-up of the damaged 
component. Many studies have demonstrated that this co-ordination is altered with aging and the 
chronic expression of unfolded, misfolded, or aggregated proteins becomes almost a “protein toxicity” 
which contributes to age-related pathologies such as Alzheimer’s, Parkinson’s and cataracts. 

Appendix
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Antagonistic hallmarks of aging
These are also known as the “response” hallmarks and are the physiological changes that occur due to 
changes in the primary hallmarks described above:

5. Deregulated nutrient sensing: We have multiple nutrient-sensing pathways that ensure we take 
in the correct amount of nutrients. However, due to changes in the primary hallmarks, as we age 
these pathways become damaged. Consistent with the relevance of deregulated nutrient-sensing as 
a hallmark of aging, dietary restriction increases lifespan or healthspan in all investigated eukaryote 
species and multiple genetic manipulations that attenuate signalling intensity extend the lifespan in 
worms, flies and mice;

6. Mitochondrial dysfunction: As our cells age, the mitochondria begin to lose their integrity due to a 
build-up of free radical damage. This results in a decline in our cells and tissues and an increase in 
apoptosis (cell death). Furthermore, these damaged mitochondria produce even more free radicals 
which damage the mitochondria even further. This has a noticeable impact on tissues with high energy 
demand, such as the heart and brain; 

7. Cellular senescence: Cellular senescence is a fundamental mechanism activated by cells in response 
to the primary hallmarks of aging. During the process of senescence, cells undergo a massive genomic 
reprogramming that is characterised by three major features that drive its pathology: irreversible cell 
cycle arrest, death (apoptosis) resistance, and aberrant signalling driven by its unique senescence 
associated secretory profile (SASP). The SASP consists of > 100 factors that increase inflammation, 
induce fibrosis, inhibit stem cell function, and propagate further senescence of surrounding cells and 
tissues. The irreversible cell cycle arrest and death resistance translates to a reduction in regenerative 
capacity of tissues as well as a compromised ability to terminate the cascade of destruction and further 
senescence brought on by SASP signalling. The combination of the above three features is what has 
earned senescent cells the infamous reputation of “zombie cells”.

Integrative hallmarks of aging
The integrative hallmarks of aging incorporate the first two groups and ultimately lead to the functional 
decline we all observe in aging: 

8. Stem cell exhaustion: The decline in the regenerative potential of tissues is one of the most obvious 
characteristics of aging. For example, the production of the cellular components of blood and plasma 
declines with age, resulting in diminished production of adaptive immune cells, a process termed 
immunosenescence. Stem cell exhaustion unfolds as the integrative consequence of multiple types of 
aging-associated damage and likely constitutes one of the ultimate culprits of tissue and organismal 
aging. Stem cell rejuvenation might reverse the aging phenotype at the organismal level; 

9. Altered intercellular communication: Intercellular communication is how our cells talk to each 
other. As they grow older, communication becomes dysfunctional, resulting in an increase in chronic 
inflammation and unhealthy hormonal changes. The aging cells in the organs play havoc with the body, 
changing the quality and quantity of hormone instructions they transmit throughout the body. Senescent 
cells also produce large amounts of inflammatory molecules that can damage tissues, a process called 
inflammaging. Unlike acute inflammation, inflammaging is persistent, low-level inflammation which 
increases dysfunction and is disease causative. 
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We bring together innovators 
and investors to commercialise 
the companies that will form 
the longevity economy.
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