EXECUTIVE
SUMMARY

Introducing Volume II: The Business of Longevity
“Aging is the ultimate evil. To invest in Anti-Aging technologies is the most
ethical business, and to donate to longevity research is the most effective
form of altruism” - Dmitry Kaminskiy, Managing Partner of Deep Knowledge Life
Sciences.
This report details the present state of precision, personalized, preventive medicine
(referred to hereafter as ‘P3’), how it works in conjunction with emerging preventative
medical technologies, and the prospects for the next five years. Volume 1: The Science
of Longevity, set the landscape of geroscience against the backdrop of the ‘silver
tsunami’ of global demographic aging. It summarised the history and current state of
development in geroscience, examined whether existing proposed solutions measure up
to the impending problems, and profiled 650 distinct entities related to geroscience.
This present volume, entitled “The Business of Longevity”, outlines the commercial side
of this emerging industry. It describes the novel financial system that will form the
necessary framework of the industry, and introduces AgeTech, and other novel
technologies that have the elderly as their prime beneficiaries. These technologies have
yet to reach fruition, but are expected to grow rapidly in the next several years as the
elderly remain more active than ever before.
This volume, like the last, contains infographics. Mindful of the large size and complexity
of the industry, we created specialized mind maps in order to do for longevity industry
what Mendeleev, with his Periodic Table of Elements, did for chemistry, so that
specialists and non-specialists alike could stand united before a unified vision of the
industry landscape.
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This volume II, similar to Volume I, includes lists of profiles of companies and investors which we believe play a
pivotal role at this juncture. Although these lists are based on dataset analysis and tangible metrics, they are
projections and as such, are not exhaustive.
.
The Science of Longevity Global Landscape

The Business of Longevity Global Landscape

Indeed our aim is not to create a definitive guide. Such an attempt at perfection would make an enemy of good.
Our aim is to get the ball rolling. The sooner we produce consistent approximations of the industry, the sooner a
consensus can emerge.
We are also developing an online platform - longevity.international - for aggregating and crowdsourcing data, so
that various stakeholders in the geroscience and the longevity industry can play a role in fashioning this
consensus. We are producing these reports with the expectation that they will themselves eventually will be
placed on the platform and will be updated frequently close to real time mode.
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The report begins with a summary of it’s main findings and conclusions, and a broad outline of the major subsectors
making up the Longevity industry, as well as the major trends dominating the growth of the industry today, in the form
of a concise executive summary.
Chapter I outlines the history of the industry, from its beginnings in geroscience to the identification of the root causes
(or biological hallmarks) of aging, to the recent emergence of actual, scientifically-validated therapies that target the
root causes of aging in order to extend healthspan and delay the onset of age-related disease.
Chapter II describes the current state of the Longevity industry today, and charts the major subsectors, trends and
industry players operating today, in order to deliver a comprehensive outline of the current Longevity industry
landscape.
Chapter III details the major roadblocks and systemic gaps facing the current BioTech, BioPharma and Healthcare
industries today, and why those fundamental gaps create an environment ripe for stagnation in the face of
demographic aging, showing how fundamental inconsistencies exist between how healthcare systems operate today,
and how they should operate given the oncoming Silver Tsunami.
Chapter IV outlines the near-future of the industry, analyzing the current trends and forecasting them forward over the
next 3-5 years in order to demonstrate where the Longevity sphere is headed and what the shape of the landscape
will be over the next several years.
Chapter V outlines the makeup of the ideal P3 medicine clinic, charting the constituent therapies and technologies
that comprise the optimal P3 medicine pipeline, and establishes a framework for evaluating the “readiness” of
technologies, providing tangible metrics to measure how close technologies are to practical application. The chapter
also formulates an optimal framework for cyclical personalised experimentation whereby geroprotective interventions
can be formulated, personalised, and tested so as to fit the specific health parameters of each patient.
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Chapter VI details the coming paradigm shift from treatment to prevention, and how this will impact industry,
government and society, showing what is wrong with the medical paradigm used by government healthcare systems,
and how they can be reformulated in order to avoid stagnation in the face of the oncoming Silver Tsunami.
Chapter VII of the report considers the creation of a Novel Financial System to simultaneously avoid economic
stagnation in the face of demographic aging, while creating an infrastructure whereby governments and financial
institutions can reap gains from maximizing not just population lifespan, but healthspan as well. Given the significant
impact that societal ageing and Longevity have upon economies, pension funds and insurance companies have the
potential to tie financial performance to quantitative measures of healthy longevity like HALY (health-adjusted life
years) and QALY (quality adjusted life years) in order to help economies thrive due to an increase in its citizens
healthy longevity.
The report’s appendices provide one-page profiles on the top 100 Longevity companies and 100 investors making up
the industry landscape today. We estimate that in the next editions of these reports, the industry will have grown to
include up to 200-300 Longevity companies and up to 1000 investors.
These appendices also introduce the reader to brief summaries of our previous reports, as well
Longevity.International, an online platform that will house these reports, and also serve as a virtual ecosystem for
uniting and incentivizing the many fragmented stakeholders of the longevity industry, including scientists,
entrepreneurs, investors, policy makers, regulators and government officials to unite in the common goal of
healthspan extension and aversion of the looping demographic aging and Silver Tsunami crisis. The platform will use
knowledge crowdsourcing of top tier experts to unite scientists with entrepreneurs, entrepreneurs with investors, and
investors with policy-makers and regulators, where all stakeholders can aggregate and integrate intelligence and
expertise from each other using modern IT technologies for these types of knowledge platforms, and all stakeholders
can be rewarded for their services.
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Volume I: The Science of Longevity
Volume I: The Science of Longevity, set the
landscape of geroscience against the backdrop of
the ‘silver tsunami’ of global demographic aging,
detailing the present state of precision, predictive
and preventive medicine (referred to hereafter as
‘P3’), how it works in conjunction with emerging
preventative medical technologies, and the
prospects for the next five years. It summarised
the history and current state of development in
geroscience,
examined
whether
existing
proposed solutions measure up to the impending
problems. The consortium’s first report tied
together the progress threads of the constituent
industries into a coherent narrative, mapping the
intersection
of
biomedical
gerontology,
regenerative medicine, precision medicine,
artificial intelligence, offering a brief history and
snapshot of each. It also categorized,
systematized and individually profiled 650
longevity-focused entities, including research
hubs, non-profit organizations, leading scientists,
conferences, databases, books and journals.
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Finally, this report places heavy emphasis on the topic of stagnation, and how the P3 model for medicine, illustrated
here in the form of a specification for so-called “ideal model of P3 medicine clinic”, should be used to break that
stagnation. Such a clinic would be focused on prevention rather than treatment and on maximizing the use of AI in
diagnostic monitoring. It would involve precise monitoring of patient health and the use of blockchain technology to
store data safely and securely.
In producing this specification we consulted industry experts who described the technologies that would likely feature
in such a clinic, as well as the challenges of combining them.
Bearing in mind that these challenges would largely revolve around the configuration of IT systems rather than bricks
and mortar, we turned to aerospace engineers and team leaders of software companies for insight into how they are
implementing and structuring the architecture of their complex software and hardware, IT and engineering solutions.
We also examined the TRL (‘technology readiness level’), the method common in the aerospace industry for
assessing technological maturity, for possible adoption by the longevity industry.

No ‘soft landing’ for the demographic aging crisis?
Later chapter will offer more detailed analysis of AgeTech and novel financial system, and how they will impact the
demographics of aging and repair the centuries-old economic system that are about to be submerged by the silver
tsunami.
For example, until recently pension funds are seen by most Westerners as a given, but they did not exist at all until
150 years ago, and their use only became widespread 50 years ago. Now they are acquiring significant deficits, while
healthcare systems and insurance companies suffer similar burdens imposed by aging populations. Their business
models were designed in an age when life expectancy was low and the financial markets were more stable.
Future chapters will also explore the possibility of a partial neutralization of the so-called “longevity risk” (the major
risk factor for pension funds financial model) through a combination of approaches on the intersection of preventive
medicine and financial derivatives based on novel business models and investment strategies more appropriate for
21st century.
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In most developed countries, however, this increase in life expectancy has already occurred, and in major cities
worldwide, life expectancy is already predicted to surpass 100 years. Then again, some bolder experts believe that
people currently aged between 30 and 40 (the most active contributors to GDP and primary beneficiaries of
existing pension funds) could have a life expectancy of 120 years. The economic burdens of an aging population
will therefore become much starker 5 to 10 years from now as the shadow of the silver tsunami grows.
Furthermore, there is no evidence of any country beginning to reverse the trend. In Japan or Italy, we even see
governments accruing further debt and delaying solutions just until next upcoming elections. As such, in this
document, we argue that it is only via massive investment in the Longevity industry and advanced biomedicine
research enhanced by the development of the novel financial system, this this problem could be solved.
Geroscience will therefore come to be regarded as the most important of sciences due to its central utility in this
regard, and longevity industry will become the world’s largest and most economically impactful industry, the
AgeTech market will become one of the biggest markets, and novel financial system will become the one and only
system affordable to developed countries.
We also plan to produce several case studies later this year, and additional case studies over the course of the
next few years. Volume 4 in particular will include an in-depth study of novel financial system, and in Volume 5 we
will provide regional studies on the UK, Europe and Japan.
The upcoming third volume will contain case studies regarding efforts to devise biomarkers of aging, proposed
methods for quantifying progress (by devising metrics for the success of therapeutic interventions), geroprotective
drugs including preventative, upstream interventions in metabolism, and gene therapies, AI and Blockchain
technologies for the processing and securing of medical patient and research data, further elaboration on the
concept of the P3 clinic, regenerative medicine (i.e. the repair and restoration of tissues and organs, in this case
aged tissues and organs), the importance of stem cells in achieving this repair, and prospective regulatory
methods, which would provide the oversight necessary to inspire confidence in this fledgling industry.
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Maintaining the “Health & Longevity” of the Longevity Industry
No realistic summary of the longevity industry and its future would be worthwhile without at some point identifying
the best possible road ahead.
We recommend a much greater level of involvement of the geroscience community in the evaluation of these
emerging biotechnologies and pharmaceuticals industry start-ups, in order to avoid the rapid growth of a Longevity
Industry bubble and a resultant stigma on future longevity-related ventures formed after its collapse.
Since investment in the biotechnology and life science sectors require a greater deal of technical expertise than
other sectors to successfully assess the viability and achievability of new ventures, the potential for big fails and an
ensuing bubble are greater.
In the case of traditional venture startup industries, such as the IT sector, it is common to see a 90% failure rate. In
the case of the BioTech industry, the failure rate for clinical trials is roughly 96%, and in the geroscience sector in
particular, clinical trial failure rates approach 99% due to the complexity of the field, which will continue unless
novel methods of assessment and due diligence are formulated and applied.
In a similar vein, there is greater potential for over-promising or over-hyped ventures to receive large investments
in place of ventures that are more realistic, don’t over-promise or over-hype their solutions. This trend also
contributes to an economic climate that is more susceptible to growth rates beyond achievability and financial
success, which, in turn, further exacerbates the potential for a bubble to form and burst.
A similar potential problem we foresee is the insufficient harmonization of funding throughout the sector. It would
be unfortunate if several biomedical gerontology ventures were to pursue and receive a disproportionate amount of
funding at the expense of other ventures with equally promising research. Furthermore, this scenario could be
detrimental to the industry as a whole. The safest way forward is to hedge our collective bets to harmonize as best
as we can the overall distribution of funding in order to minimise the risk of a few well-funded failed ventures
poisoning the industry.
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In particular, it is important to avoid allegations of cutting corners, which have dogged the industry on various past
occasions, ranging from the death of Jesse Gelsinger, which brought about an FDA clampdown on human trials for
a generation, to the false advertising scandals that blackened the name of the health technology company
Theranos.
The best way forward in the face of this issue is to maximize the amount of due diligence applied by the
geroscience community to emerging ventures, decrease the investment opportunities for over-hyped ventures and
ventures that are not sufficiently backed by proven and verified science (e.g. basic science, preclinical results, etc.)
and increase investment opportunities for ventures that are backed by solid science and solid preclinical results but
refuse to over-hype, over-promise, or exploit currently trendy areas of research independent of an evaluation of the
real scientific and clinical potential of their chosen research direction with respect to other existing and emerging
research directions in biomedical gerontology.
An additional potential problem is the pursuit of research directions that have not been sufficiently evaluated in
terms of safety in preclinical studies. This is another area of potential concern that would benefit from increased
input and pre-implementation vetting by the larger geroscience community in order to decrease investment
opportunities for clinical trials evaluating products and therapies that:
(a) have not been sufficiently evaluated in terms of safety in the preclinical setting,
(b) are aiming to proceed with overly-large scale Phase I clinical trials without verifying safety on a smaller human
cohort first, or
(c) that are based upon inherently risky therapeutic modalities.
In light of these concerns, it is imperative that we consolidate the geroscience community and explore options
relating to the formation of a suitable platform or framework developments in the industry. It is time for the
geroscience community themselves, not just investors and politicians, to foster a Longevity industry with a clear
view of the true opportunities and risks.
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Framework for Assessing and Forecasting Emerging Technologies and Scientific R&D
Due to the multifaceted nature of geroscience, it's necessary to establish definitions for terms in the geroscience and
longevity industries. It is also important to create a framework for establishing consensus in forecasting developments
in P3 medicine, and to that end we have made use of mind maps featuring TRLs. We plan to establish workshops with
members of the scientific and entrepreneurial communities to create case studies to develop TRLs to improve metrics
and predictions.
The Science of Progressive Medicine TRL
The Business of Progressive Medicine TRL

One major problem is the lack of a single consensus panel of biomarkers of aging. A consensus panel would encourage
an acceleration of advances in drug discovery and preventive medicine, and at the same time provide tangible metrics
for next generation P3 medicine clinics. We are confident that the exponential growth of technologies like wearables,
mobile apps, diagnostic and prognostic services, coupled with the exponential growth in AI, will help create effective
biomarkers of aging, promoting substantial growth of the Longevity industry in the next 3-5 years.
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Chapter V covers the optimal P3 medicine clinic, which would combine geroscience, integrative health, digital
medicine, precision medicine and ‘personalised clinical trials’ to address the root causes of ageing. The process of
pipeline of P3 medicine clinic starts with advanced diagnostics (assembling of digital avatar, mathematical combination
of all assembled parameters from different types of diagnostics - blood, tissue samples, genetics, urine) then analyzing
multiple parameters, and obtaining the results. A group of doctors empowered by AI algorithms will create the most
probable scenarios of detection of most pathologies and estimation of timeframes, and produce a list of recommended
interventions (when and how they could potentially be applied). After having the list of possible interventions, the
process of personalized experimentation can start, using a supersystem of high-frequency (close to real time)
personalized experimentation, using in silico modelling (AI-based calculation and prediction of the possible outcomes
of applyingan exact geroprotector cocktail) and compare in vitro results with in silico results. The most promising
results will be checked in vitro (organoids from a specific member of the clinic, and then installed in mice, like
“tumographs in mice for cancer”). So these would be tested in silico, then tested in transplanted organoids, then
validated in the third stage using the skin of the specific person (this constitutes the next stage of bio-environment
specificity that will be very close to the actual in vivo environment). Cells extracted from tissues should be placed in
bioreactor to keep them for multiple further experiments (extraction could be done once a month from different tissues,
e.g. 100 tissues once, and then have them expanded in vitro using bioreactors).
Precision
Diagnostics

Advanced
Prognostics

Personalised
Experimentation

Preventative
Treatment
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Establishing a Framework for the Longevity industry
At present, there is no consensus on which of the various technologies touched upon in these documents falls under
the umbrella of ‘gerontology’, and the more clearly defined terms such as ‘P3 medicine’ have not been traditionally
been associated with geroscience in general. We propose that they should be classified together, given their
increasing relevance to extending healthy longevity. The 4 subdivisions of the industry that we propose are
Geroscience, P3 medicine, AgeTech and Novel Financial System.
Geroscience (the science of aging) describes all areas of research and technology that directly recognize and
address the issues of the ageing process. This includes both basic research into the biology of aging, as well as
interventions designed to directly address the hallmarks of aging, and by virtue thereof the majority of chronic
diseases that stem from the root causes of aging. P3 medicine describes the shift in medicine towards precision,
personalisation and preventive rather than reactionary treatment. This report argues that it should be classified as
cornerstone of the Longevity industry due to its focus on preventive treatment and maintenance of health via early
diagnostics and the application of interventions as early as possible. AgeTech includes all non-biomedical
technologies which help to preserve the quality of life, wellbeing and functional capacities of elderly demographics.
While not traditionally considered as a part of the Longevity industry, this report argues that it is one of the industry’s
main four pillars because it can help preserve function and wellbeing up to the point where more advanced therapies
reach practical application in the clinic. Chapter 7 of the report considers the creation of a Novel Financial System to
simultaneously avoid economic stagnation in the face of demographic aging, while creating an infrastructure whereby
governments and financial institutions can reap gains from maximizing not just population lifespan, but healthspan as
well. Given the significant impact that societal ageing and Longevity have upon economies, pension funds and
insurance companies have the potential to tie financial performance to quantitative measures of healthy longevity like
HALY (health-adjusted life years) and QALY (quality-adjusted life years) in order to help economies thrive due to an
increase in its citizens healthy longevity.
This report, the first of its kind, outlines the vast and multifarious Longevity industry, and formulates a preliminary
foundation for classifying and systematizing the various strands of the industry into one coherent landscape, and
establishing a standardized framework to unite the fragmented stakeholders of the industry, and to provide better
tools and leverages for analyzing the vast and complex landscape of this emerging Longevity mega-industry.
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GEROSCIENCE R&D

P3 MEDICINE

Rejuvenation
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Geroprotectors
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NOVEL FINANCIAL SYSTEM

Novel Retirement Plans

Cognitive Enhancement

Longevity Index Fund

FinTech for the Elderly

NextGen Mobile Apps
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Longevity Stock
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AgeTech Bank

Continuing Education

Entertainment for
Elderly

Longevity Derivatives

Longevity Trust

Longevity Hedge Fund
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