
Benchmarking of Aging Analytics Agency Recommendations

To demonstrate the strength and relevance of our supplementary advice, Aging Analytics Agency
has subjected its own updated set of recommendations to the UK government on how to optimize
the execution of the Healthy Ageing Industrial Strategy (which were originally submitted as
evidence to the Ageing: Science, Technology and Healthy Living report) to the same ranking
framework used to benchmark the House of Lords Science and Technology Committee’s report
recommendations in the preceding section of the present document. In order to provide
meaningful points of comparison with the committee’s advice, the recommendations listed below
are Aging Analytics Agency’s own independent commentary on the government’s strategic
agenda rather than, as offered previously, a commentary on the committee’s own
recommendations.
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Each recommendation is organized according to Tier (i.e., Tier 1, 2 or 3) under a main heading
that briefly summarizes the recommendation, followed by a detailed explanation of the
recommendation in practice, the total and individual scores of each recommendation as derived
by the recommendation benchmarking framework described earlier, and finally, a brief
commentary on points of alignment and/or divergence between the recommendation and similar
recommendations made by the House of Lords Science and Technology Select Committee in
their “Ageing: Science, Technology and Healthy Living” report.

.
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Tier 1 Recommendations

Actionable Biomarkers of Human Longevity

Biomarkers are a measurable indicator of some biological state or condition. They are often
measured and evaluated to examine normal biological processes, pathogenic processes, or
pharmacologic responses to a therapeutic intervention. Biomarkers are used in many scientific
fields. “Biomarkers of aging” are biomarkers that could predict functional capacity at some later
age better than will chronological age. Stated another way, biomarkers of aging would give the
true "biological age", which may be different from the chronological age. Validated biomarkers of
aging would allow for testing interventions to extend lifespan, because changes in the biomarkers
would be observable throughout the lifespan of the organism. Although maximum lifespan would
be a means of validating biomarkers of aging, it would not be a practical means for long-lived
species such as humans because longitudinal studies would take far too much time. Ideally,
biomarkers of aging should assay the biological process of ageing and not a predisposition to
disease, should cause a minimal amount of trauma to assay in the organism, and should be
reproducibly measurable during a short interval compared to the lifespan of the organism.

Metrics for tangible progress are absolutely essential components of any government strategic
agenda. Governments must be able to monitor and describe biomedical progress. It will be
impossible to make concrete claims regarding global progress in biotechnology – and in
preventive medicine in particular – without an agreed panel of biomarkers. In medicine, a
biomarker is a measurable indicator of the severity or presence of some disease state, capable
of serving as a standard metric for industrial output in the global Longevity Industry. While the
state of science, advanced biomedicine and the science of Longevity in particular are quite
advanced in the UK, there is a clear paucity of practical developments in the specific realm of
biomarkers of ageing, and in the development of panels of ageing biomarkers that can be used to
assess differences in biological age vs. chronological age, and to measure the effects of lifestyle
and therapeutic interventions on biological age. This is a similar situation to the current state of AI
for precision and preventive medicine, in which there is a lot of work going on in science and
academia, but a visible lag in the practical real-world implementation of that science into practice.

The importance of benchmarking Longevity Biomarkers and Biomarker Panels by their ratio of
accuracy vs. actionability, rather than just their accuracy, cannot be overstated. In order for this
domain of technologies to actually accelerate the translation of Longevity theory into practice, and
enable short-term progress in the extension of Healthy Human Longevity, they need to consist of
biomarkers that are market-ready, and obtainable to the majority of doctors, clinicians and
nation’s citizenry.

Why is a minimum sufficient panel of biomarkers necessary? It is important in technology never to
let the perfect be the enemy of good, especially when the technology is of great humanitarian
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significance. For example, in the early 2000s, enthusiastic proponents of the application of
regenerative medicine to aging were urging governments, entrepreneurs and thought-leaders to
make this a priority. They argued that technology was ahead of the science and the funding, and
that while a great deal remains to be discovered about the mechanisms of aging, we already
know enough to optimise the existing toolkit of regenerative medicine to address the damage of
aging, which is already thoroughly researched. And thus out of this paradigm shift arose the field
of rejuvenation biotechnology. Now once again, the technology is ahead of the science, the
funding, and the political leadership and a paradigm shift is due. Presently the necessary
biotechnologies for the implementation of P4 medicine technologies and therapies are already in
place. What is needed now is big data analytics to develop optimal panels of biomarkers of
ageing and to determine how to optimise their implementation. But this is not a biotechnology
problem, but a data mining, analysis and management problem. And moreover, in many
countries, to various degrees, large-scale data mining, analysis and management is a question of
political coordination.

Consider this as one example of recently discovered “minimum sufficient” biomarkers: there have
been positive developments in the formulation of precise biomarkers of ageing that can be used
to estimate biological age and mortality risk based on Deep Learning analysis of standard blood
biomarkers, which are not as precise as the most precise available biomarkers of ageing (DNA
Methylation clocks), but which are precise enough, and which can be implemented by any
researcher, doctor and clinician that has access to routine blood tests. Similarly, there have been
biomarkers of ageing that are constructed using deep learning-based analysis of photographs in
mice, which could quite easily be extended to humans. As one possibility, given the increasing
resolution capabilities of smart-phones, the development of photographic biomarkers of ageing
(e.g. of the face, or the eye) could be a very actionable area of research to focus on.

As the Precision Health industry is growing, we will see an increasing emphasis on the creation
and validation of a wide diversity of Biomarkers of Aging, which will enable the extension of
healthspan and the maintenance of optimal health for the population via continuous
AI-empowered monitoring of fluctuations in personalized Biomarkers of Aging.

P4 (Preventive, Predictive, Personalized and Participatory) Medicine, being the cornerstone of
lifespan and healthspan extension, will be the central platform for the utilization of a wide array of
Longevity Biomarkers for healthcare by both the general public, and by progressive governments
seeking to optimise their population-level National Healthy Longevity.

Support and development of Biomarkers of Human Longevity has been a priority of Aging
Analytics Agency and its parent company, Deep Knowledge Group, for many years, and, indeed,
one of the factors that influenced its first investment in the Longevity Industry in 2014 (in In Silico
Medicine, which has gone on to hold Series A and B rounds from other investors including Wuxi
AppTec, Pavilion Capital, Qiming Venture Partners,Eight Roads, F-Prime Capital, Lilly Asia
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Ventures, Sinovation Ventures, Baidu Ventures, Pavilion Capital, Bold Capital Partners, and
others) precisely due to its strengths not only in AI and deep learning for Longevity research and
drug development, but also for its work relating to Biomarkers of Human Longevity.

In 2019, Aging Analytics Agency produced and released ‘Biomarkers of Longevity: Current state,
Challenges and Opportunities Landscape Overview 2019”, which marks the first public disclosure
of its ongoing study into the current state and future trajectory of this domain.

That special case study performed a benchmarking of human biomarkers of aging and Longevity
according to their degree of actionability (a weighted metric that analyzed their level of precision
and accuracy vs. factors that determine how easily they can be implemented on a massive scale,
such as cost, invasiveness, and broad adoptability).

In Q1 2021, we are following up on this report with a new, open-access, extended and enhanced
edition, titled ‘The Rising Wave of Human Biomarkers of Longevity: Landscape Overview 2021’,
along with an associated IT Platform to make the report’s key conclusions, take-aways and
predictions maximally usable and understandable for Longevity scientists, companies, investors,
policy makers and the general public.

90

https://www.aginganalytics.com/biomarkers-of-longevity
https://www.aginganalytics.com/biomarkers-of-longevity
https://www.longevity.international/biomarkers


The project uses comprehensive analytical frameworks to rank and benchmark existing panels of
biomarkers of aging, health and Longevity according to their ratios of accuracy vs. actionability,
identifying the panels of biomarkers that can have the greatest impact on increasing both
individual and national Healthy Longevity in the next few years.

The importance of benchmarking Longevity Biomarkers and Biomarker Panels by their ratio of
accuracy vs. actionability, rather than just their accuracy, cannot be overstated. In order for this
domain of technologies to actually accelerate the translation of Longevity theory into practice, and
enable short-term progress in the extension of Healthy Human Longevity, they need to consist of
biomarkers that are market-ready, and obtainable to the majority of doctors, clinicians and
nation’s citizenry.

We now have biomarkers and biomarker panels that are market ready, actionable enough (i.e.,
with comparatively low cost and invasiveness) to be developed, applied and used at scale, and
accurate enough to prove useful in validating the safety and effectiveness of lifestyle, behavioural
and Precision Medicine-focused interventions, and to track their changes on individual and
population-level Healthy Longevity.
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With this in place, the Longevity Industry (as well as national governments) have no excuse not to
use them for the purposes of therapeutic validation on the one hand, and optimization of
population health on the other.

The upcoming project is produced by Aging Analytics Agency for Deep Knowledge Group’s
international Longevity Policy-focused subsidiary and open-access Longevity Industry knowledge
and collaboration platform, Longevity.International, in order to foster a maximum degree of
international collaboration and transparency.

It is our hope that releasing the report and IT-Platform in an open-access manner via
Longevity.International will encourage scientists, companies and other industry stakeholders to
make their own contributions to the platform, in an effort to eventually arrive at a robust and
consensus framework.

Using this data the report provides advice to the industry leaders for the conception, development
and maturation of their action plans, providing insurance organizations with a tool to improve their
customer services and risk pricing principles, and to policy makers, in order to combat the
problem of Ageing Population and realise that opportunity of National Healthy Longevity.
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The project is designed to offer key strategic recommendations regarding technologies and
biomarkers implementations within the reach of companies, entities and nations in order to assist
them in optimizing their developmental action plans and strategies, providing specialized
guidance for business and investment core decisions.

It delivers:

● A "most comprehensive" list of single biomarkers of aging and panels, their advantages
and strengths, disadvantages and weaknesses, and future perspectives, challenges and
opportunities with a focus on technologies currently used for assessment.

● Concrete analysis of recent novel biomarkers of aging just entering R&D processes today,
emerging tools, and novel assay platforms awaiting approval or standardization for clinical
implementation, one step away from being market-ready within the next several years.

93



● Highlights regarding why AI platforms will come to be a necessary and indispensable
component of Longevity biomarker discovery, research and development.

● Overview of different categories of panels, whether for Research Use Only or Approved for
Clinical Use.

● Classification of most advanced ageing biomarkers (ageing clocks), their combinations
with AI systems, and SWOT and Technology Readiness Level (TRL) analysis of each
category with reviews of example use cases and action points. Overview of ageing
biomarker mobile applications currently on the market.

● Brief overview of ageing clock application in the insurance industry, concerning
technological, and ethical aspects.

● Conclusions and practical recommendations regarding the application of ageing clocks.

The parties with early access to this report will gain expertise in the current state of ageing
biomarkers technology and market, insights about relative technological and economical traits of
each biomarker group, and their applicability in various healthcare industries, as well as the
insurance industry (which we will be discussing in detail in a future article in the present series).
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The project is designed to provide all stakeholders, including companies, investors, governmental
and policy-focused organizations as well as the general public, with:

● Concrete deep analysis of which biomarkers and biomarker panels are available today: their
strengths and weaknesses, accuracy, availability and current actionability, technology
readiness levels (TRLs), and peculiarities of each type of Longevity biomarkers related to its
uses for real-time and precision monitoring of health status, and biological age.

● Tangible estimations of which biological age biomarkers and implementations are
consolidated, or their current conditioning stage for precision assessment of health status and
endpoints of clinical trials and therapies, the use in insurance risk assessments.

● Highlights regarding the role of digital biomarkers, and AI platforms and how they will become
necessary and indispensable components of ageing and Longevity biomarker discovery,
research, development and users daily use; overview of mobile apps containing actionable
biomarkers or ageing clocks.

It is our hope that this open-source platform will serve as an ideal starting group to galvanise the
UK government’s own efforts towards the support, development and dissemination of a truly
actionable consensus panel of market-ready biomarkers of human ageing and Longevity.

There is however a risk that the UK Governments and governmental or political strategic bodies
may make one or both of the following errors:
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● They might assume that the missing bridge on the road to HALE-extending preventive medicine
is still progress in biotech methods, rather than increased precision and personalisation.

● They might assume that because the current scientific quest for ever more precise biomarkers
is not slowing down, that we don’t yet have a set of biomarkers precise and sufficiently actionable
enough to take immediate action. As such government strategic bodies therefore risk limiting their
strategic ambitions with regard to time frames.

Thus, we recommend that the government make the development of both precise and
actionable, implementable panels of ageing biomarkers one of their top priorities, and create a
specific task-force for the formulation of a road-map that enables increased governmental
support (both monetary and non-monetary) to scientists, non-profits and start-ups
working on the development of both effective and practical panels of biomarkers of
ageing.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 11

Point of Comparison: The report refers directly to the need for actionable biomarkers in the
paragraph: “Dr Riccardo Marioni of the University of Edinburgh told us that, ideally, biomarkers
should be inexpensive, so they can be used at the population level, and as minimally invasive as
possible.” There is however no explicit acknowledgement that this is the current stumbling block
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in attaining the 2035 goal, nor any thorough exploration of how existing resources can be
repurposed in order to take the shortest possible route to attaining a minimum viable panel.

AI for Longevity Initiatives

We recommend that the government prioritise the application of AI for Longevity. Of all the
distinct technologies and toolsets driving progress in the global Longevity Industry, the one with
the greatest potential to create real-world impact on human Longevity in a short timeframe, and
the one with the highest cost-effectiveness ratio, is the application of AI and data science to
Longevity. Unfortunately, despite being the pillar with the greatest promise, it happens to be the
most underrepresented and underfinanced within the global Longevity Industry.

The are many reasons for the enormous potential of AI in Longevity generally:

● First, Longevity is unprecedentedly complex, both as a science (dealing with the deepest
levels of biology, health and disease) and as an industry (being composed of the intersection
of many distinct, individually complex domains of frontier science and technology). AI, data
science and mathematics are being applied in the R&D precisely for the purpose of processing
data that is too voluminous and complex for humans to address manually - it is the engine not
only for neutralizing complexity but also for yielding its power to create new-positive results.

● Second, with the inevitable increase in distinct data points on the nature of aging, the number
of specific biomarkers of aging and Longevity as well as amount of distinct Longevity therapies
and technologies, AI will become the only tool for managing this enormous volume of data,
both as it applies to P4 Medicine and Precision Health (real-world practical implementation of
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Longevity technologies) as well as with regard to the core Longevity R&D (which will not reach
the level of marked-readiness for a number of years).

● Third, AI is an industry vertical that is very well funded, with leading nations currently
competing to win the global AI race, to develop and secure the most advanced AI technologies
and IP, and to capture the highest densities of AI specialists. Ongoing developments in core AI
innovation in and of itself are rapidly implementable (being a virtual, digital technology that can
be replicated, transmitted near-instantaneously, and utilized at zero material cost once
developed), thus being capable of having immediate accelerative impacts on Longevity.

● Fourth, AI is a self-evolving and self-accelerating technology, in the sense that the latest
advances in AI make it easier to develop the next paradigm shift in AI, consequently invoking
an exponential effect.

● Fifth, many technologies and techniques for extending Healthy Human Longevity, for
preventive medicine and for maintaining an optimal state of precision health are already
innovated, validated and ready for use, however, they lack an infrastructure for scaling them to
the masses. This is why we predict that the vast majority of practical, real-world effects in
terms of extending healthspans in the next several years will come from existing, validated
technologies, thus making it a data aggregation and analysis challenge, rather than a
biomedical or biotech R&D problem.

In our opinion, AI for Longevity is the “smart money” sector of the industry which can achieve
tremendous results and accelerated timelines in terms of progress in actual, tangible, real-world
Healthy Human Longevity, even with modest levels of funding compared to other sectors.

We predict that this is the precise role AI will play in the Longevity space during Q1- 2025: i.e.,
the aggregation, development and deployment of biomarkers of aging, health and Longevity,
Preventive Medicine diagnostics and prognostics, Precision Health technologies and therapeutics
as well as integrated wealthspan-extending AgeTech and WealthTech solutions for financial
wellness across extended periods of Healthy Longevity.

The apex of AI for Human Biomarkers of Longevity, and its most robust and advanced
embodiment, will be as the enabling force for creating a so called digital avatar of the full human
body, taking into account thousands if not tens of thousands of personalized biomarkers (with at
least several hundreds of precise biomarkers of aging and Longevity), both biological as well as
psychological and behavioural.
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It is clear that AI will soon become not just a complementary but fundamental tool in developing,
refining and applying biomarkers of Human Longevity, serving the foremost catalyst in
accelerating progress in this domain, and as acting as the initial trigger in a chain reaction that
will lead to rapid progress in the translation of Longevity theory into practice. Indeed, the
metaphor of the nuclear chain reaction is not out of place here; in previous reports, Longevity
policy proposals, and other materials, we have argued that what the Longevity Industry needs
most from national governments is a full-fledged commitment to transform the challenge of aging
population into the opportunity of optimized National Healthy Longevity, on the same scale and
with the same ambition as the Manhattan Project, and the creation of the atomic bomb. This
remains true today, and such a commitment would create just as fundamental and widespread
change as did the Manhattan Project, although in a positive rather than negative direction this
time.

Score
A1 (Feasibility increased by continuance of pandemic): +1
A2 (Necessity increased by covid pandemic):  +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0

99



C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 13

Point of comparison: The Committee’s document mentions AI in drug discovery explicitly, but
omits to mention the link between the two: that AI can accelerate progress by developing
biomarkers that are maximally accurate, available, and actionable.
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Novel Financial Systems

The gap between life expectancy and Health-Adjusted Life Expectancy (HALE) varies widely
among developed countries, and could to some extent be seen as a gap between nations which
have and have not made efforts to embrace the paradigm shift from treatment to Precision Health
in response to the Silver Tsunami.

Some countries, upon reaching this inflection point, have taken financial initiatives, while some
others have stagnated. Japan for example experienced an economic boom 50 years ago that
nearly allowed it to exceed the USA in GDP while its life expectancy nearly overtook the USA,
although without an equal increase in its citizens’ healthspan.

This gap had an initial negative impact on Japan’s national economy, which has been stagnating
for the past 20 years as a result. Now however Japan’s government is making great efforts in
financial engineering to account for this gap.

It should be noted however that they have only succeeded in delaying the collapse of their
economy, not fixing the fundamental cause behind it. Japan and its major financial institutions are
motivated more than any other nation today in adopting a combination of advancements in
biomedicine and in the financial sphere to synergistically avoid stagnation and collapse in the
face of this big gap.

However, there are alternative positive scenarios available, which are more likely to be explored
by the more progressive, technocracy-driven nations and financial institutions. There are two
main scenarios, of how the two megatrends - Advancing Biomedicine and the Silver Tsunami are
going to collide:
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A range of novel financial institutions that could ride this rising tide and bring about a positive
scenario are expected to appear and develop: Longevity-focused venture funds,
Longevity-AgeTech banks, Longevity index funds and hedge funds, and even a specialized stock
exchange for Longevity-focused companies and financial products.

This industrialisation of Longevity could be considered complete when, under such
circumstances, Health Longevity (especially as measured by metrics such as Health-Adjusted
Life Expectancy or HALE) can be regarded as an asset class in itself.
To this end we recommend that the UK Government ministers plan for the long term to
coordinate the development of a succession of novel financial systems.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): 0
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability):+1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +2
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 13

Point of Comparison: Neither the Committee’s nor the Government’s preferred strategies
include financial industry reform. But it is Aging Analytics Agency’s position that the advancement
of FinTech will prove a necessary condition not only for improving the lives of the elderly prior to
2035,  but  also to eventually making  an  asset class  of  Healthy Longevity,  a long term interest
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which ought to be of equal concern to the Committee given the raison d’etre of the Upper House.

Tier 2 Recommendations

Task Force for Metrics Consensus

UKRI needs to create a specific task-force of industry experts to create a consensus framework
for metrics used to periodically measure intermediary progress towards their 2035 goal. These
should include the use of (1) actionable and scalable biomarkers of ageing to predictively
assess impact on National HALE periodically, as well as financial incentives (e.g., tax breaks) to
motivate the UK population to contribute their anonymized data for this purpose, and (2)
non-biomedical frameworks (such as self-reporting systems and anonymized data monitoring via
smartphones) for non-biomedical aspects including social inclusivity, social isolation and
loneliness, etc.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): +1
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C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 10

Leveraging Existing National Assets

The UK, with its network of AI centres for Health and its commitment to digital health, is a
preventive medicine powerhouse, and the government’s goal can be achieved using existing
preventive medicine technologies; the optimization of existing, known and validated technologies;
and the emulation of best practices in preventive medicine from other countries like Singapore
with the smallest gaps between life expectancy and HALE.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
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B2 (Relevance to general goal of biomedical healthy life extension): 0
C1 (Market readiness applicability): +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): 0
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 10

Point of comparison: The Committee’s document makes various references to digital health, but
does not make explicit the potential necessary role of digital health in obtaining a minimum viable
panel of market ready biomarkers. Wearable devices for example are a market ready way of
continually measuring and collecting vital health information - or “digital biomarkers”.

Support and Prioritize mHealth

Aging Analytics Agency recommends the UK government should do everything possible to
develop its mHealth sector with a specific emphasis on tracking and monitoring. The prioritisation
of tracking and monitoring would serve the need for actionable, market ready, accessible
preventive health diagnostics and prognostics mechanisms. To this end we recommend not only
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prioritising support and funding for UK mHealth, but also subsidising access and seeking
synergies between the existing mHealth department of NIH and the Healthy Ageing ISCF.

Score
A1 (Feasibility increased by continuance of pandemic): +1
A2 (Necessity increased by covid pandemic): +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): 0
C1 (Market readiness applicability): +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): 0
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 10

Point of comparison: The Committee's document mentions mobile health but not its potential
role in digital biomarkers development, hence the emphasis on tracking and monitoring.
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Longevity Stock Exchange (specialized stock exchange for Longevity start-ups)

A Longevity stock exchange marks the end of the journey toward a fully-fledged, multifarious
global commercial industry, when Health Longevity has become a quantifiable product, and the
platforms for various types of Longevity company have been established, along with a Longevity
index fund, and we see the emergence of a new type of digital asset platform stock exchange.

Such an entity would be the first of its kind in the world, and if it is supported by key government
officials, and integrated with the Longevity startups ecosystem, it could easily secure the position
as a leading, progressive Longevity financial hub. The ultimate goal of this project would be the
deployment of a Longevity Industry index (similar to the NASDAQ-Composite, which serves as an
indicator of expectations on the growth of the USA tech industry).

Alternative Stock Exchanges are usually associated with uprising wealth within regional
boundaries. They facilitate brokers to do their business in the selling of shares to companies and
vice versa with heightened efficiency. They enhance companies’ access to capital and the chance
to also increase their views and their public image. All savvy businesses can increase the power
of stock sharing to expand and enhance their companies. While advantages to financial and
regulatory costs are connected with being listed on the alternative stock exchange, the benefits
far outweigh the disadvantage. A Longevity based stock exchange would provide further access
to capital, profile enhancement, control maintenance, reduction of the cost of capital and increase
the ability to attract more investment.

However, the establishment of such a stock exchange should involve the use of modern,
sophisticated approaches to human-centered validation of Longevity therapeutics and
technologies (including biomarkers of human Longevity, and the other platforms for
human experimentation and validation discussed previously) as a necessary prerequisite
for companies to be listed on such exchanges.

The first nation to establish a specialized Longevity Stock exchange will have effectively created
something resembling a perpetual motion machine for the further growth of its national Longevity
Industry, having built an engine for providing its companies with sufficient investment and
accelerating the market-readiness of their technologies, products and services. The nation that
establishes marketplaces for both shares in publicly-traded Longevity companies and financial
instruments and derivatives built as a second layer upon its Longevity Industry would be capable
of attracting several trillions of £ in potential wealth that is currently inaccessible.

Current financial products' levels of sophistication are limited by status-quo financial and legal
frameworks, but new technologies, platforms and frameworks have the potential to allow for the
creation of truly innovative financial products and systems. In our view, the ideal solution for
designing novel financial instruments and products is to establish a new specialized financial
marketplace in the form of a specialized stock exchange with a formal license, to serve as the
base and launching pad for a wider variety of financial instruments and systems tied to the
Longevity Industry.

Eventually, this could take the form of a Longevity Industry financial index, similar to the NASDAQ
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composite, which would represent the current state of the Longevity Industry in one particular
region. We suspect that these types of frameworks will most likely emerge in regions that have
recognition within the broader international financial community, stability, and a prospective
domestic Longevity Industry, yet which are large enough to encompass the behavior of the
Longevity Industry globally.

At the present time, we see London and the US as the most prospective regions in this regard,
although Switzerland, Singapore and Hong Kong have fairly strong prospects as well. A
Longevity Stock Exchange provides increased liquidity, which in turn would enable greater
flexibility and a greater leverage for the further growth of the companies listed on the exchange,
and as such, greater opportunities for the advancement of the full-scope Longevity Industry as a
whole globally. More broadly, Singapore as a smart city-state currently has the smallest gap
between Health-Adjusted Life Expectancy (HALE) and life expectancy, and is very well known for
rapidly implementing frameworks for the balanced strategic support of innovative startups and
technologies, and for quickly attracting foreign talents for highly focused industry development,
which may serve as an efficient basis and ecosystem not only for accelerated technology
innovation, but also financial innovations as well.

Specialized stock exchanges are nothing new. Currently, for example, investors can dig into
about 50 major commodity markets worldwide. Those include markets for soft commodities such
as wheat, coffee, cocoa and other agricultural products, and markets for commodities that are
mined, such as gold and oil. NASDAQ fits that profile as well; it was created as a stock exchange
for IT-companies and is currently the home of tech-oriented stocks. Several examples of the
successful implementation of innovative approaches to legal and regulatory frameworks,
administration and management exist, which lay good groundwork for structuring the right
approach to establishing a Longevity Stock Exchange, including the Alternative Investment
Market (AIM), a subsidiary of the London Stock Exchange, which gives medium-sized companies
opportunities to be publicly listed in an intermediate way, providing them with a framework for
raising tens of millions of pounds (rather than just several millions at best) by opening up access
to the broader conservative investment community, which prefer to deal only with tradeable,
highly liquid assets.

Establishing a Longevity Stock Exchange would require the public listing of at least 100
Longevity-focused companies to create good enough diversity and potential volume for trading.
Thereafter, the more advances there are in Longevity, the more even the most conservative
investors will want to invest. By that point they will have been well advised that Longevity is an
industry like no other. It is by such means that increased global Longevity will be transformed
from a threat into an opportunity.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): 0
B2 (Relevance to general goal of biomedical healthy life extension): +1
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C1 (Market readiness applicability): +1
C2 (Project readiness): -1
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 10

Support and Prioritization of AgeTech

Aging Analytics Agency’s position is that there are many such specific UK issues and challenges
of national importance that we believe AgeTech has the potential to substantially impact,
including alleviating the economic burden of the nation's ageing population, protection and
treatment of COVID-19 in the elderly, social isolation, loneliness and mental health, increased
economic activity and participation among the 60+ demographic, and much-needed reforms to
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care homes and social care among the nation’s elderly. We would refer the Committee to Aging
Analytics Agency's AgeTech Analytics Platform.

Score
A1 (Feasibility increased by continuance of pandemic): +1
A2 (Necessity increased by covid pandemic):  +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): 0
C1 (Market readiness applicability): +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): 0
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): 0
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 10

Point of comparison: The Committee’s recommendation is in complete accordance with Aging
Analytics Agency’s belief that AgeTech is a necessary component in everything from reduction in
loneliness to keeping the elderly demographic economically, socially and professionally active,
and that UK funding and support of its domestic AgeTech Industry be prioritized considering it’s
already-substantial size, high degree of market-readiness, and potential to have accelerated and
efficient short-term impacts on the quality of life of the UK’s elderly population. However, it should
be emphasised that the UK is already a world leader in AgeTech, and that forms of AgeTech may
play a necessary early role in biomarker development.
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For a comprehensive overview of the UK AgeTech industry visit Aging Analytics Agency’s
AgeTech UK IT Platform.

National Longevity Development Plan

Aging Analytics Agency’s position is that solving the Aging Society Grand Challenge requires a
breadth of coordination typical of an entire industrial strategy unto itself, rather than just a single
pillar of one. The name we give to such a propositional strategy is "National Longevity
Development Plan", which would consist of national and international initiatives. Aging Analytics
Agency has spent time documenting the various elements of nascent “National Longevity
Development Plans” across various countries, and their impacts on metrics such as HALE.

Score
A1 (Feasibility increased by continuance of pandemic): +1
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): 0
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): 0
D1 (Actionability): +1
D2 (Degree of measurability):  0
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D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +2
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 10

Point of comparison: The Committee's document represents a point of view that recognises the
need for a degree of coordination as far as is necessary to improve accountability and general
coordination for “coping” with aging, but not the cross-sector coordination required to reach a
future where Health Longevity can be categorised as an asset class in itself.

AI Centres for Human Longevity

We propose that the Government support the establishment of the first AI Centre for
Longevity. Optimal locations for this purpose would already have dedicated divisions and
resources both for AI and for Longevity -- constellations of both AI and Longevity expertise,
divisions and resources. And a physical location suitable for engaging in cross-sector and
industry-academic collaboration.

We also recommend that the UK Government use the first such centre as a case study to
quantitatively assess the feasibility and practicality of using it as an example for the later
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establishment of four leading AI Centres for Longevity across the UK in key metropolitan,
industrial and academic R&D hubs (such as Liverpool, Birmingham and Edinburgh), in much the
same way that the UK has supported the development of 4 Centres for AI in Healthcare.

Currently, there are only 3 centres in the world actively trying to establish a leading AI Centre for
Longevity. These include the US-based Buck Institute for Research on Aging, US-based Y
Combinator, and the US-Hawaii AI Precision Health Institute, while only the latter has actually
succeeded in establishing such a centre in practice.

If the UK were to work toward the establishment of such centres in a proactive manner, the nation
could leverage its existing resources, including its very well-developed AI industry and its
reputation for extremely strong industry-academic-governmental cooperative initiatives, to
become the #1 global hub for AI Centres for Longevity.

The Government should also take into consideration the possibility of using the existing Centres
for AI in Healthcare as a basis and foundation for these three additional proposed AI Centres for
Longevity, building upon their existing resources and accomplishments to more efficiently and
economically develop these centres - but only in the event that such centres have existing assets
and resources not only in AI, but also in the science of Longevity.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): -1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability):  +1
C2 (Project readiness): +1
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0
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TOTAL SCORE: 10

Longevity Financial Instruments

Of all the factors and industry components that limit the ongoing growth of the Longevity Industry,
and can enable the simultaneous acceleration of its developmental trajectory and the stabilization
of its prospects as an industry, liquidity is the most important. While Longevity IPOs enable
exposure to an increasing number of retail investors, there are many other mechanisms, systems
and approaches to increasing the amount of institutional and retail investor exposure to the
Longevity Industry, which have not yet been leveraged to their full potential.

There are enormous near term opportunities for liquid Longevity indices and derivatives focused
at individual investors (and HNWIs in particular), that enable exposure to the rising tide of the
global Longevity Industry. This is a key mechanism for matching wealthspans to rising
healthspans. Such products are evolving to create liquidity in derivatives that have historically
been illiquid or have had no liquidity. Existing InvestTech solutions have the potential to give
investors exposure to relevant Longevity companies in a highly liquid and tradable manner, but
are not being utilized sufficiently.

Several major investment banks have introduced Longevity-themed baskets and portfolios tied to
various sectors of the Longevity Industry. The objective is to give the massive global investment
community exposure to the rapidly growing Longevity Industry. Some specific examples include
AXA's WF Framlington Longevity Economy Fund, and Julius Baer's Longevity Basket Tracker
Certificate. The only drawbacks of such companies and funds is that they are limited to
publicly-traded companies when the vast majority of true Longevity companies are privately held,
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and they are only very weakly and superficially tied to the actual Longevity Industry partly as a
result of being limited to public companies. Thankfully, there are existing InvestTech solutions and
liquidity-generating approaches that can neutralise what we refer to as the Big Longevity Liquidity
Gap.

During the past several years, a quite clear disproportion has emerged between various
DeepTech sectors, in particular between the Longevity start-ups on the one hand, and the entire
business model of venture capital funds on the other. There have also been big gaps and
disruptions in the global financial system. There is a highly relevant big gap between progress in
science and technology, and the outdated bureaucracy, in which most financial institutions remain
mired, as though both exist in parallel universes.

This is happening for multiple reasons: At one end, DeepTech start-ups (including Longevity
start-ups) have been suffering from a lack of access to relevant levels of seed investment.
Although venture funds are by definition supposed to prioritise investments into the most
disruptive technologies and start-ups, in reality, most of them prefer to specifically avoid
DeepTech sectors, or to enter investment rounds at much later stages. As a consequence, the
start-ups are forced to deal with angel investors. This creates a growth gap phenomenon known
as the “Death Valley”: 99% of DeepTech start-ups do not survive the stage of growth between
seed financing and the beginning of revenue generation or even “A” rounds. Meanwhile, at the
other end, there is an extreme abundance of significant assets being held and preserved in bank
accounts or in comparatively stable derivatives on a scale of tens of trillions.

For instance, there is a tremendous volume of money on the scale of at least €1 trillion currently
being stored in Swiss bank accounts with negative interest rates, which is an illogical
phenomenon of a modern financial world. Yet the owners of these financial assets would
nonetheless prefer to avoid investing them into venture funds, who are equally reluctant to invest
into Longevity start-ups. Thus, the major source of these disparities comes down to the issue of
illiquidity.

There are many thousands of HealthTech startups and hundreds of Longevity start-ups in the UK,
EU, USA and Asia-Pacific region and 99% of them are not publicly traded, which means that they
are limited to seeking funding from angel investors and venture investors, which represent a very
small fraction of the available global wealth. This situation creates an extreme funding deficit and
illiquidity problem. This is a problem facing almost all DeepTech sectors, but the negative
repercussions are particularly bad for the Longevity Industry, as they lead on the individual level
to reduced quality of life and unnecessary deaths, and threaten to inflict crippling economic
effects on national healthcare systems, pension and social security systems, and economies.

Therefore, an extreme abundance of financial assets ends up preserved rather than invested.
There are enormous amounts of financial assets being conserved within the umbrella of family
offices (and we can estimate that there are around 5,000 of these) and hundreds of very
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conservative financial institutions, which hoard this capital simply due to a lack of safe, stably
growing and predictable financial derivatives into which to invest. There is no relevant
methodology to assess the amount of such assets, as they tend to keep this a secret. But this is
at least several tens of trillions of dollars.

At the same time, many owners of these vast sums of wealth are nonetheless personally
interested in Longevity, both as a prospective market with the capacity for unprecedented growth,
and as a means to their own personal life extension. Even the most conservative investors, and
the owners of the largest financial assets, now very clearly understand that the industries of AI
and Longevity, separately, are two of the most prospective and relevant sectors to invest in, with
full confidence that such investments will lead to relatively low-risk and stable profitability in the
long term.

However, due to the lack of liquid tradable instruments related to the AI and Longevity industries,
owners and managers of these assets still prefer to avoid any significant investments into these
sectors. And in many cases, angel and venture investors are operating as sharks, exploiting this
gross illiquidity for their own financial advantage, to the detriment of Longevity and other
DeepTech start-ups. Therefore, financial innovations that can provide liquidity to Longevity
companies and technologies, and form a bridge between the Longevity Industry and conservative
financial markets, would inevitably enable the injection of something around 1% of the tens of
trillions of dollars currently lying inert as "lazy money" within the global Longevity Industry.

In practice, this means that once such a liquidity bridge is established, it will have an immediate
ability to attract around 300-500 billion dollars, pessimistically, just within the first few years and at
least several trillions within a 5-7 years horizon. Currently, the typical approach of these family
offices and large financial institutions is to allocate 10% into alternative investments. Our most
pessimistic estimate is that 10% of that wealth could be reasonably invested into the Longevity
Industry, but only under one very specific condition: that mechanisms exist to provide investors
with enough liquidity to be able to withdraw at least some of their investment within more
reasonable timeframes than the typical lock-in periods of venture capital firms.

Considering the current natural pace of innovation in the Longevity and Financial industries, even
without any specific innovations in the InvestTech field, the current problem of illiquidity will likely
be resolved naturally in 7 to 10 years, but with these new bridges in place, within 3 to 5 years. It
is important that these solutions take into account the interests of both groups — start-ups
wishing to acquire additional funding, and conservative investors wishing to keep their funds in
secure tradable financial instruments.

In the meantime, one method of dealing with illiquidity is the creation of more modern hybrid
investment funds, which would serve as the above-mentioned bridge between conservative
investors and Longevity start-ups, and can provide more liquidity for investors (LP’s) in
comparison with the usual venture funds. Elements of such solutions are already present in other
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industries and can be returned and further improved using the modern tools of financial
engineering and InvestTech.

Longevity based derivatives are going to be a preferred option for investors such as survivor
bonds which pay a coupon based on the "survivorship" of a stated population group along with
Longevity notes which reference a pool of pre-defined lives.

Due to the rise in such Longevity themed financial instruments and investment options, the
government mortality Indices will be closely watched in the coming years. There will also be a
significant increase in investment to adapt existing technologies and infrastructure to the aging
population. Today, the majority of Longevity indices and derivatives are packaged as risk
management solutions.

The current synthetic Longevity products are emerging Longevity indices, Longevity notes,
Longevity swaps and other Longevity derivatives such as survivor bonds. The attraction of
Longevity based financial products that take on Longevity risk is that they are standardized and
tradable which allows massive liquidity to larger institutions that buy them such as pension funds
and asset management companies.

Since the Longevity risk on insurance and annuity contracts are swappable the secondary
insurance market might see minimal increases in liquidity although life insurance products and
annuities might not necessarily be extremely liquid in the future. These kinds of practices are the
simplest and least modern form of this general trend.

We can also envision the emergence of financial instruments and analytics tied to biomarkers of
aging (which serve as proxies for measuring the current state of individuals’ and populations’
biological aging), and to the technological and scientific validation of Longevity companies’
therapeutic pipelines, using the more modern and sophisticated approaches to safe human
experimentation and validation described in the third article of this series.

More specifically, we envision the development of 3 types of analytical products. All of these
products will be derived from sets of biomarkers of aging and Longevity, and panels of
biomarkers which are off the shelf analytical dashboards:

An analytical panel will be launched for hedge funds and investment banks to predict success or
failure of particular molecules in the later stages of clinical trials and provide investors with the
signals to form long or shorting positions.

Technological due-diligence for venture investors to evaluate the claims of emerging companies
whether their technologies can deliver actual results on humans will be made available in detailed
formats. An analytical panel could also be launched for InsurTech-HealthTech companies focused
on the retails clients. Currently we are aware of at least 6 companies working on similar types of
solutions, and we can envision the emergence of another 10-20 such companies in the next 2-3
years.
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Depending on the management, scientific team, and business executive team, we will see a
variety of specific structuring of biomarker panels and actual analytical/financial products based
on them.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): +1
C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 10
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Tier 3 Recommendations

Matching Funds for Research

Adopt the Australian policy of matching motor neuron disease research dollar for dollar but for
relevant aging research.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic):  +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): 0
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 8

Point of comparison: The Committee’s document correctly identifies the shortcomings of UK
funding, but must explore more thoroughly lessons from other  countries, not only  countries  with
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superior HALE to the UK, but also similar-sized democracies.

Longevity-AgeTech Banks

We recommend that the UK create financial incentives to develop the business models of UK
banks and financial services companies with regard to the elderly, integrating AgeTech and
WealthTech solutions in order to bring them into line with the propositional vision of the
Longevity-AgeTech bank, described extensively in Aging Analytics Agency publications.

This process began in 2013, when the first AgeTech startups raised equity finance. Now AgeTech
is a fast growing market that fosters technology to make Longevity accessible to everyone:
digital, IT and mechanical technologies designed to support older adults and reduce the negative
consequences of ageing in everyday life. Over the next few years, it is likely that all of these will
come as complementary functions within a single product or service. As AgeTech and
WealthTech converge, the financial industry is likely to see the emergence of what can be
referred to as AgeTech banks, a novel future financial institution focused on simplifying banking
for older people, resembling a traditional FinTech bank, but based on smartphones tailored for the
older adults.

One side-benefit of age-friendly banking is that banks that provide good service for their oldest
customers can provide similar services for all. The young and the middle-aged navigate the same
systems as older people, but may have greater resilience in coping with poor design. A bank that
improves its systems and services to assist its older customers also pleases the rest of its
customers. It is by such means that the economy can be reinvigorated by the presence of the
older demographics.

But it is the old, not the young, who hold most of the wealth. And in view of recent trends in the
overall health of the elderly, the traditional approach is already outdated and will become
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increasingly obsolete over the next century. Even independent of any Longevity-related
technologies, the number of elderly people staying active for longer is increasing. FinTech banks
were made possible due to the interaction between bank and client that was made possible using
smartphones and other portable devices on a massive scale. The only current obstacle to the
creation of a Fintech bank for the elderly (i.e. an AgeTech bank) is the lack of a specific device
tailored to their needs. But we should expect one to emerge in the next several years, given the
continuing rate of progress in the IT sector in this regard.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): 0
B2 (Relevance to general goal of biomedical healthy life extension): 0
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): 0
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 8
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Modern Approaches to Therapeutic Validation

Aging Analytics Agency recommends that the government create incentives for groups
(companies, labs, etc.) that can demonstrate human efficacy in some form.

Progress in aging research has accelerated rapidly in recent decades, from the age of
invertebrate testing in the 90s to the age of mouse testing in the early 00s. Now, as we prepare
for an age of human clinical trials however, we find that aging research faces a unique difficulty:
that unlike mice and invertebrates, aging takes decades to unfold in humans.

Fortunately, this same period has produced a range of more modern forms of human therapeutic
validation, including the use of biomarkers of Longevity, in silico human modeling, in vitro tests
using human cells and tissues, human-animal chimeras (e.g., human-mouse chimeras) for safety,
toxicity and efficacy testing, and in vitro application of subtherapeutic doses using microfluidic
chips (“chip-on-skin” technology). A specific task-force should be created, involving experts and
industry stakeholders from both industry and academia, to roadmap and validate safe and
effective approaches for human validation prior to the stage of clinical trials.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic):  +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): 0
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 9
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Point of comparison: Aging Analytics Agency agrees with the Committee, about fast-tracking
human clinical translation, but has much more to add on the specifics of incentives and methods.

Coordination Among Municipalities

Aging Analytics Agency recommends seeking means for greater levels of coordination among
municipalities rather than seeking to solve the problem through recentralisation. A
one-solution-fits-the-whole-nation approach may not be a good idea, given the diversity of factors
such as population density, and the fact that some municipalities such as Manchester have what
amounts to their own partial, localised ageing industrial strategies. Also the nature of the Ageing
Society Grand Challenge necessitates close coordination across the four Home Nations, as
Industrial Strategy applies in its entirety only to England while the population it is concerned with
circulates freely throughout the British isles.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic):  +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): 0
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): 0
D1 (Actionability): 0
D2 (Degree of measurability): +1

123



D3 (Degree of leveraging cross-sector inputs): 0
D4 (Awareness of international context): +1
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 8

Point of comparison: The Committee is very specific about the need to better define local and
national roles, which would be a necessary first step to greater coordination across municipalities.

However, the extent to which health metrics are a reflection on UK government strategy is
reduced by the ability to circulate in and out of devolved jurisdictions such as Scotland and Wales
where the applications of the strategy are curtailed - this question has been left out of the main
document as though for the sake of simplicity but it directly influences the merits of
recommendations pertaining to metrics.

AI Centres for Lifetime Wellness

We recommend that the Government convene a task force to create a roadmap for the
establishment of several AI Centres for Lifetime Wellness. Whereas the proposed AI Centres
for Longevity described earlier in this document are clearly within the sector of health care and
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health tech, these centres would focus on the application of AI to the creation of methods and
technologies to promote wellness in the elderly in all aspects of life besides health, ranging from
financial wellness, continuing education, happiness, psychological wellbeing, neuroplasticity and
active social involvement.

Considering the vast amount of data and information about citizens being collected by financial
institutions, telecom companies, etc., there are a large number of options and avenues for how
AI, machine learning, big data analysis and other predictive analytical systems could utilise that
data to create personalized recommendations for how citizens 60 years and older can optimise
their lifestyles and behaviours to achieve a high degree of wellness, stability and social
involvement and activity.

The number of companies, researchers, projects and technologies active in this space (AgeTech,
FinTech for the Elderly, Continuing Education, Brain Training, etc.) is very high, and rapidly
growing. Therefore, the demand for practical and sophisticated AI-driven approaches for
improving and optimizing the products and services in this space is very high. Thus, the
establishment of dedicated centres focusing on providing companies active in this space with
advanced AI-driven support and solutions would both serve to generate sizeable revenues by
selling and licensing methods and technologies to these companies, and also help optimise
products and services aiming to improve the overall, lifetime wellness of elderly individuals in all
aspects of life besides health.

We recommend that the government convene a task-force to create a roadmap for the
establishment of AI Centres for Lifetime Wellness.

● Whereas the proposed AI Centres for Longevity would focus on optimizing health into old age,
these centres would focus on optimizing the wellness of elderly individuals in all aspects of life
besides health.
● The specific scope of these areas of life would include financial wellness, continuing education,
psychological wellbeing, and social involvement and activity.

● These centres would serve as R&D hubs that apply AI, machine learning, big data analysis and
other predictive analytical techniques to the vast quantities of financial and behavioural data on
UK citizens currently being generated, in order to create products and services that optimise
elderly wellbeing, financial wellness, overall activity, neuroplasticity and social Involvement.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
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C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): +1
E (Disruptiveness): +1
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 9

Longevity Startup Accelerators

We propose that the UK Government launch a number of task forces and working groups to
roadmap the development of several key initiatives to boost the development of the UK’s
Longevity Industry, including:

● A working group for establishing Longevity Startup Accelerators in London and other
major regional industry-academic hubs.

● A working group on establishing an Association of Longevity Angel Investors and
Early-Stage VC Firms.
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● A working group to propose measures that the UK Government can take to provide
enhanced and prioritized support for Longevity charities and nonprofits in order to boost
the development of its Longevity scientific and academic ecosystem.

● While these three initiatives should share a certain degree of dialogue and interaction,
we propose that distinct, non-overlapping task-forces oversee their development due to
the differing agendas of these three types of entity (Longevity startups, investors and
non-profits, respectively), to maintain an appropriate degree of independence and
objectivity, so that the specific aims and interests of all three types of entity can be met to
their maximum individual benefit.

We propose that the Government establish several related but distinct initiatives to support an
increase in investments into UK Longevity startups, including the launch of a Longevity Startup
Accelerator, and an initiative to support both new and existing Longevity-focused charities and
non-profit organisations.

There are currently only a handful of Longevity startup accelerators active globally. One of them
is Y Combinator's Longevity accelerator, based in California, which launched roughly 1 year ago
and invested in 10 San Francisco-based Longevity startups. One other example is Aging 2.0,
also based in California, which supports AgeTech startups (i.e. companies providing elderly care
and support services, as well as companies developing products and services that use IT and
digital technologies to increase quality of life for the elderly).

The only Longevity startup accelerator in the UK, and the most relevant example for House of
Lords to use in considering the development of its own Longevity startups accelerator, is
Innovation Warehouse's AgeTech and Longevity Hub, which focuses on supporting companies
working on early stage diagnostics, preventive medicine and AgeTech.

Therefore, we would propose the formation of a working group and task force to consider and
roadmap the establishment of one or more Longevity Startup Accelerators.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): 0
A3 (Political viability): 0
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): +1
D1 (Actionability): +1
D2 (Degree of measurability): +1
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D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): +1

TOTAL SCORE: 8

Counterparties for Healthy Ageing Strategy

● We propose that the UK Government initiate the development of a comprehensive
database of partners and relevant counterparties who can potentially serve as partners for
the execution of the UK Healthy Ageing Industrial Strategy Challenge Fund.

● This database should be structured according to the specific roles that each different
type of partner would eventually assume, according to exactly how they would be useful
and relevant for the strategy’s execution in practice.

● The creation of this database should be heavily prioritized as an urgent item, given that
it is the first step toward choosing and engaging with useful entities.

We propose that the UK Government urgently dedicate resources to the construction of a
database of potentially relevant partners for cooperation both on the formulation of the national
healthy ageing industrial strategy, as well as for the practical implementation of the strategy over
time. The first step is the formulation of a large database of potentially relevant partners and
counterparties including government ministries, departments and agencies, laboratories, R&D
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hubs, AgeTech hubs, and relevant start-ups, corporations and NGOs. An early and proactive
approach to the creation of this database is essential to the formulation of a maximally relevant
and effective list of partners and institutional collaborators, and this process should be launched
as early as possible to achieve the best possible effects in practice.

Score
A1 (Feasibility increased by continuance of pandemic): 0
A2 (Necessity increased by covid pandemic): +1
A3 (Political viability): +1
B1 (Relevance to the specific goal of increasing HALE by 5 years by 2035): +1
B2 (Relevance to general goal of biomedical healthy life extension): +1
C1 (Market readiness applicability): 0
C2 (Project readiness): 0
C3 (Move to market readiness): 0
D1 (Actionability): +1
D2 (Degree of measurability): 0
D3 (Degree of leveraging cross-sector inputs): +1
D4 (Awareness of international context): 0
D5 (Resourcefulness): +1
D6 (Reorganisation): 0
E (Disruptiveness): 0
F (Dividends - does the recommendation aid in social activity and inclusivity?): 0

TOTAL SCORE: 7
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