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The longevity market is set for explosive growth: the business opportunity in longevity is just getting started. 

As part of our mission to be central to the longevity market’s expansion we wanted to share our thoughts, 
unique datasets and experiences in this annual report. This is our first report; it reviews market activity in 
2021.

We have a great team, a wonderful network of key opinion leaders, CEOs, investors, academics, and 
consumers; this is a unique opportunity for me to thank everyone for their support and contribution to the 
growth of this wonderful industry - longevity has really ramped over this last year; 2022 will see meteoric 
growth.

The year of 2021 brought many mainstream news events our way: Biden was elected the President of 
the United States, world leaders met in Glasgow to discuss the environment at COP26, and each country 
continued to tackle the fall-out of the COVID-19 global pandemic.

Meanwhile, we’ve been putting our investors’ cash to work by building these 3 pillars of our business: 

 ● Media: we are the leading media destination for daily news and insights in the longevity market;

 ● Investment: our unique longevity-focused brokerage operation has growing deal flow and our first IPO 
deal just listed on the London Stock Exchange;

 ● Data/Intel: we continue to develop commercial and scientific datasets to increase our analytical 
advantage and build intellectual capital.

2022 will see us extend our reach more actively into consumer markets: the appetite for longevity guidance 
and interventions is early, but it’s there.

Stay tuned and thank you for your continued support and advocacy.

Introduction 

Phil Newman 

Editor-in-chief 
Longevity.Technology
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Part 1:
Longevity science 
in 2021
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Scientific 2021 Timeline
January

Feburary

March

April

 ● A team from Baylor College of Medicine is using optogenetics on gut microbes to promote longevity 
 ● AI fast-tracks human longevity extension
 ● Longevity Labs+ seeks to validate efficacy of spermidine supplements through clinical studies; 

aspires to become the Red Bull of longevity supplements
 ● Mayo Clinic proof-of-concept study shows that removal of senescent cells in the hippocampus of 

mice leads to improved cognitive responses
 ● Clinical trial plan for Mitocholine, which targets the “brain energy gap” to counteract development of 

metabolic syndrome and impede the onset of dementia

 ● Drusolv targets macular degeneration with statin therapy
 ● Researchers show that the natural autophagy-inducing compound spermidine may protect mice from 

age-related disorders by preventing telomere erosion
 ● New process uses special molecules called ‘proGuides’ to improve CRISPR gene editing
 ● Company reveals primary indicator for BGE-117 clinical trial is unexplained anaemia of aging
 ● NeoRhythm uses electromagnetic pulses to help you improve your sleep, manage pain, reduce 

stress and more

 ● Drusolv targets macular degeneration with statin therapy
 ● Researchers show that the natural autophagy-inducing compound spermidine may protect mice from 

age-related disorders by preventing telomere erosion
 ● New process uses special molecules called ‘proGuides’ to improve CRISPR gene editing
 ● Company reveals primary indicator for BGE-117 clinical trial is unexplained anaemia of aging
 ● NeoRhythm uses electromagnetic pulses to help you improve your sleep, manage pain, reduce 

stress and more

 ● NervGen readies for NASDAQ listing and clinical trials of lead compound for nerve regeneration in 
2021

 ● Yuva Biosciences gears up for human trials of cosmeceutical treatments that target mitochondrial 
dysfunction

 ● First non-invasive biomarker to track and verify senolytics

May  ● Dorian and HitGen announce a research collaboration focused on DNA-encoded library-based drug 
discovery for age-related diseases

 ● Researchers from Netherlands Institute for Neuroscience (NIN) have identified a small molecule that 
can be used to rejuvenate the brain of Alzheimer’s sufferers and counteract memory loss

 ● A study published in Nature Aging has revealed that nerve cell protein levels could be a biomarker to 
predict mortality in individuals

 ● Clinical studies planned by Max Planck Institute for Biology of Aging to determine if  metabolic 
biomarkers predictive of mortality can be used to identify prople at risk for developing disease

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 6

June

July

August

October

November

September

 ● Stem cell-based therapy for heart failure licensed
 ● Bar-Ilan University researchers increase life expectancy in mice with protein SIRT6
 ● Phase 2a study of patients with Alzheimer’s or Parkinson’s finds that ANVS401 treatment leads to 

significant improvement in speed and accuracy
 ● Harvard researcher proposes the Daphnia water flea as an alternative to worms to build a scalable 

platform for antiaging drugs research

 ● First human implant of CARMAT’s total artificial heart
 ● A new study finds that the administration of a compound selectively toxic to senescent cells, can 

improve functional renal recovery, reduce fibrosis and increase epithelial proliferation in the kidneys.
 ● Scientists have actually reversed age-related memory loss in mice
 ● UNITY Bio releases positive data for senolytic therapy
 ● New treatment by researchers at NYU manipulates immune system to slow neurodegeneration 

without triggering dangerous inflammation in the process

 ● Study published in Antioxidant and Redox Signalling  has shown two molecules that generate sulfide 
that prevent the skin from aging after being exposed to UV light found in sunlight.

 ● Gene therapy uses SIRT6 variant found in centenarians
 ● New smart mobility aid will allow people with dementia to live independently for longer and reduce 

strain on the care system

 ● A new approach to reversing tissue aging: Revel’s enzyme-based approach to breaking down 
crosslinks and targeting tissue aging.

 ● New clinical research in ataxia-telangiecstasia patients finds nicotinamide riboside improved ataxia 
scores and increased antibody levels

 ● Longevica raises $2.5 million for open research platform 
 ● Nuritas raises $45 million to scale peptide discovery platform
 ● Backed by LongevityTech.Fund a new Longevity movie, “Longevity Hackers” is set to be created

 ● Wyss Institute receives organ-on-a-chip funding boost
 ● Researchers from the Max Planck Institute for Heart and Lung Research have demonstrated they 

can return adult cardiomyocytes to a foetal-like state in mouse models.
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Part 2:          
Top 5 longevity 
science 
breakthroughs 
in 2021

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 8

Clearance of senescent cells for 
improved cognition

Overview: Senescence is an irreversible process where 
cells lose the power for division and growth with age. 
Professor James L Kirkland, whose team at the Mayo Clinic 
developed the idea that removing senescent cells may 
enhance healthspan, decided to follow-up on such findings 
and establish whether clearance of senescent cells alleviates 
cognitive functions. The study showed proof-of-concept 
that senescent microglia containing p16 can be selectively 
removed and result in amelioration of cognition. This opens 
a potential therapeutic avenue for alleviating age-associated 
cognitive impairment.

Mayo Clinic proof-
of-concept study 
shows that removal 
of senescent cells 
in the hippocampus 
of mice leads to 
improved cognitive 
responses. 

1
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BioAge’s Phase 2 trial to reverse 
immune aging 

Overview: Fresh from announcing a clinical trial targeting 
unexplained anaemia of aging, longevity biotech company BioAge 
Labs  announced the initiation of another Phase 2 trial, this time 
targeting COVID-19. The study will evaluate the efficacy and safety 
of BGE-175 to treat COVID-19 in patients aged 60 or older. Aging is 
the largest risk factor for COVID-19 morbidity and mortality: people 
over 80 are hundreds of times more likely to die of the disease than 
those under 40. Older people are at higher risk in part because 
the aging immune system becomes less efficient and prone to 
hyperinflammation. It is thought that rejuvenating the immune 
system by treating age-related deterioration directly could help to 
lessen the severity of COVID-19 infection and boost protection 
by vaccines. BioAge identified the prostaglandin D2 (PGD2) DP1 
pathway as a key target for immune aging, and BGE-175 as a 
potent oral inhibitor of that pathway. BioAge believes that the drug 
has the potential to counteract immunosenescence and improve 
aspects of both adaptive and innate immunity. By reversing age-
related dysregulation of critical immune mechanisms, BGE-175 
could allow older patients to more effectively fight off COVID-19.

Following 
compelling 
animal model 
data, BGE-175 
to be used to 
treat COVID-19 
in older patients 
by reversing 
immune aging.
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Spermidine may halt aging by 
preserving telomere length

Overview: A recent study by Wirth and colleagues 
revealed an association between spermidine-
mediated age protection and decreased telomere 
attrition, suggesting a novel cellular mechanism 
behind the anti-aging effects of its administration. 
The 2021 study highlights a novel link between the 
cardioprotective effects of spermidine at a tissue level 
and decreased telomere attrition in heart tissue. 

Researchers show that 
the natural autophagy-
inducing compound 
spermidine may protect 
mice from age-related 
disorders by preventing 
telomere erosion.

3
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First human implant of CARMAT’s 
total artificial heart

Overview: CARMAT, designer and developer of what 
it claims is the worlds most advanced total artificial 
heart, is aiming to provide a therapeutic alternative 
to people suffering from end-stage biventricular heart 
failure. Affecting both sides of the heart, biventricular 
heart failure can cause symptoms of both right-sided 
and left-sided heart failure, and limits both lifespan and 
quality of life. The implant procedure was performed 
by a team led by Dr Jacob Schroder and Dr Carmelo 
Milano, heart surgeons at Duke University Hospital, in 
Durham (North Carolina). Duke University Hospital has 
a solid cardiology and heart surgery research track 
record, and it is the first US hospital to implant Aeson 
within the framework of the EFS. Three additional US 
centres are fully trained and are currently screening 
patients for the study.

CARMAT announces 
the first human implant 
of its total artificial 
heart in the US - the 
implantation was 
performed at Duke 
University Hospital, 
one of the US’s largest 
cardiology centres. 
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A new approach to reversing tissue 
aging

Overview: Revel is focused on technology that can cleave 
damaging crosslinks and potentially reverse the age-
related stiffening of tissues such as blood vessels, skin 
and beyond. With its enzymatic approach, Revel is taking 
a new therapeutic modality to reach some well-established 
targets, such as glucosepane, as well as other toxic protein 
modifications beyond just AGEs. While the company is 
keeping its lips sealed on specific clinical targets at this point, 
Cravens says that they hope to have a candidate in Phase 1 
trials sometime in 2024.

Exploring Revel’s 
enzyme-based 
approach to 
breaking down 
crosslinks and 
targeting tissue 
aging. 

5
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Method for analysis
In order to assess clinical trial data across 2021, we interrogated the Longevity.Technology database, 
which consists of over 250 longevity companies (and growing all the time!). This was used to assess new 
progress made across the year, throughout the clinical trial market, in addition to progress made in different 
segments of the longevity sector. 

We then compiled data from PubMed to gain an overview of the frequency of publications and trials in 
2021 in comparison with 2011. This data was input into a table to compare the increase in both “longevity” 
related studies in 2011 and 2021. A more comprehensive look at this increase to show clinical trial and 
research progress is shown in a graph created from data across the last 10 years. 

Finally, to display drug target clinical trial progression across 2021, we spotlighted 12 companies and 
used data from the Longevity.Technology database to give insights into progress in longevity therapeutics. 
Company briefs and updates were supplemented with information provided on the individual company 
websites. 

2021 Clinical trial progress
Across the globe we are seeing an uptick in longevity research, PubMed stats reveal a steady increase 
in longevity related published papers over the past 10 years rising to 3975 papers published in 2020. By 
November 2021, this number had reached 3991, and so has continued this steady rise (Table 1) (Figure 
2). While age related research is becoming a global issue, most clinical trials are being conducted in the 
United States, which currently accounts for 49% of analysed companies.

2021 2011

“Longevity“ published papers 3991 2057

“Longevity“ clinical trials 45 37

Table 1. PubMed data displaying number of published papers and active/completed clinical trials relating to 
“longevity”.
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Figure 2. Graph depicting the rise in “longevity” focused published papers from 2011 to 2021.

Using the Longevity.Technology database, there were 13 longevity trials, conducted by longevity 
companies, that completed trial phases in 2021. The hallmarks of aging underlying the technologies are 
shown in Figure 3. Mitochondrial dysfunction had the largest percentage of trials with 38% of the total trials 
in 2021. Figure 4 demonstrates the breakdown of phase completed by hallmark. 40% of the companies 
with mitochondrial dysfunction underlying their technologies completed a phase 3 trial. The indications in 
each trial are presented in Table 2. 
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Longevity companies clinical trials of 2021, by aging hallmark

Mitochondrial dysfuntion

Stem cell exhaustion

Loss of proteostasis

Telomere Attrition

Genomic instability

Senescence

Figure 3. Clinical trials completed by longevity companies in 2021, by hallmarks
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As you can see, 2021 has been a fast-paced year for the clinical trial longevity market; here we spotlight 
the 12 companies who this year have been contributing to this drive in age-related research as they have 
been progressing their therapeutics throughout 2021. We list companies’ drug candidates, and express 
what clinical phase they have reached in 2021 followed by a brief overview on what aspect of longevity 
each company centred around. We give a summary on the outcomes of each phase and what we can 
expect to see from the companies in 2022 and beyond.
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Figure 4. Phases of trials completed in 2021, by aging hallmarks, by longevity companies

Table 2. The indication of each trial phase completed by Longevity companies in 2021.

Phase Indication
1 Age-related macular degeneration
1 Dementia
1a Obesity
1b Non-alcoholic steatohepatitis
1b Parkinson’s
2 Spinal muscular atrophy
2 Sarcopenia
2 Age-related macular degeneration
2b Osteoarthritis
2b Aging frailty
3 Degenerative disc disease
3 Leber hereditary optic neuropathy
3 Dry eye disease
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Unity Biotechnology has been diving into longevity through senotheraputics, targeting age-related 
macular degeneration (AMD) and diabetic macular edema (DME). Its phase 1 trial results proved its 
UBX1325 therapy safe. It showed structural improvements in the central subfield thickness, and sub- and 
intra-retinal fluid leading to an improvement in overall vision. Unity is also currently evaluating the safety 
and efficacy of UBX1325 in patients with diabetic macular edema.

Bioviva has made way in 2021 with both the Telomerase Reverse Transcriptase (hTERT) and Klotho gene 
transfer therapies making their way out of phase 1 trials. The two therapeutics are set to treat dementia 
in a bid to aid cognition longevity. The trial showed that median telomere length lengthened in 4 out of 5 
patients. In addition, the shortest telomeres showed significant elongation in all 5 patients. Biological age 
was significantly reduced in 4 out of 5 patients. The study was a success with significant cognitive testing 
improvement in all 5 patients. Bioviva aims to conduct follow up studies with larger sample sizes.

CohBar, a company targeting mitochondria, one of the hallmarks of aging, has finished both its phase 
1a and 1b study into CB4211. CohBar’s therapeutic intervention targets obesity and non-alcoholic 
steatohepatitis (NASH), and it has been proven safe in its recent trial phase. The therapy used led to 
a reduction in glucose, leading towards body weight reduction. CohBar are currently collating data for 
analysis, allowing the company to prepare for future work.

Denali has been working towards therapy creation for neurodegenerative disorders, focusing on 
Parkinson’s Disease. During phase 1b trials, treatment using BIIB122 and DNL151 achieved reductions 
in the biomarkers of target engagement and pathway engagement seen in both healthy volunteers and 
patients with Parkinson’s disease. BIIB122/DNL151 demonstrated a safety profile supporting continued 
development in patients with Parkinson’s disease.

Phase 1 Phase 2 Phase 3

Unity Biotechnology

Bioviva

Cohbar

Denali
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Scholar Rock is coming out of a phase 2 trial of SRK-015/Apitegromab targeting frailty and age-related 
decline. The therapeutic has been developed for spinal muscular atrophy (SMA), to alleviate symptoms 
associated with the disease. The trial showed that the majority of patients had meaningful motor function 
improvements with a >1-point increase in the Hammersmith functional Motor Scale Expanded (HFMSE). 
Scholar Rock is currently planning a phase 3 trial to target patients with type 2 and type 3 SMA.

Biophytis’ Sarconeos (BIO101) therapy has just come out of its phase 2 trial. Biophytis has been targeting 
Sarcopenia and its latest study showed Sarconeos at its highest dose produced a clinically meaningful 
improvement in the 400-metre walk test in individuals who suffer with Sarcopenia. Sarconeos is also 
currently being studied in a clinical two-part phase 2-3 study (COVA) for the treatment of severe respiratory 
manifestations of COVID-19.

Stealth BioTherapeutics has also seen the results of its ReCLAIM-2 therapeutic from its phase 2 study 
targeting age-related macular degeneration (AMD). The data showed improvements from baseline in LLVA 
and BCVA for patients with GA and drusen who completed the trial. Visual quality of life improvement was 
seen under both low light and ordinary light conditions. Currently ReCLAIM-2 study data is being gathered 
to inform Phase 3 trial design.

Biosplice Therapeutics, a company targeting mobility via osteoarthritis (OA), has developed Lorecivivint, 
a therapeutic intervention that has just finished its phase 2b trial. The Knee OA drug candidate met primary 
endpoints of pain NRS (daily pain management) at both 12 and 24-week timepoints. It has proven safe and 
well tolerated and has paved the way for its phase 3 trials, which are already underway.

Longeveron’s phase 2b study of Longeveron Mesenchymal Stem Cells (LMSCs) showed an increase in 
the six-minute walk test after 6 months, with patients given the highest dose of 200 million cells showing 
an increase in walking distance of 41 metres. Longeveron has sponsored a treatment registry trial in the 
Bahamas which eligible patients can take part in at their own expense, giving a glimpse into the near future 
use of stem cell therapy.

Phase 1 Phase 2 Phase 3

Scholar Rock

Biophytis

Stealth BioTherapeutics

Biosplice Therapeutics

Longeveron
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Mesoblast has spent 2021 completing the phase 3 trial of candidate Rexlemestrocel-L + Hyaluronic Acid 
for the treatment of degenerative disc disease (DDD) and chronic back pain. The results of the study 
showed the treatment was safe, durable and effective as an opioid-paring therapy for chronic inflammatory 
back pain due to DDD. Mesoblast offers therapies to target cardiovascular disorders, spine orthopaedic 
disorder, oncology, haematology and inflammatory disease, showing the large reach the company has, as it 
is able to target multiple age-related diseases across the longevity sector.

Gensight Biologics targets mitochondrial dysfunction associated with aging. The company has finished 
its phase 3 trial of LUMEVOQ (GS010), a drug candidate to treat Leber hereditary optic neuropathy 
(LHON) and retinitis pigmentosa (RP). Results from a long term follow up from the study showed continued 
improvement in best-corrected visual acuity after treatment. Researchers have stated interest in using 
the same approach to treat other mitochondrial diseases, as well as a future aim to specifically target 
Geographic Atrophy in Dry-AMD.

Mitotech aims to gain a wiser understanding of aging through leading research into different age-related 
diseases such as: ophthalmic, neurodegenerative, autoimmune and rare mitochondrial. The company’s 
lead compound SkQ1 targets a biological process that has not been adequately addressed by existing 
ophthalmic therapies: mitochondria-specific oxidative stress Its drug candidate VISTA-1/VISTA-2, has 
passed through its phase 3 trials, studying its effects when treating dry eye disease. The study revealed the 
candidate to have significant impact of skQ1 on clearing central corneal staining (CCFS) and improvement 
of best corrected visual acuity (BCVA).

Phase 1 Phase 2 Phase 3

Unity Biotechnology

Bioviva

Cohbar
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Part 3:
Longevity 
investment in 
2021
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January

Feburary

March

April

 ● Biology Longeveron files for $30m IPO
 ● Mitrix announces $250k in pre-seed funding
 ● Cellvie Inc closes $5m seed round
 ● R42 launches $60m longevity fund
 ● Clene Nanomedicine goes public
 ● Biopharma exits stealth and raises $60m
 ● Closes $16m seed financing    

 ● ChromaDex announces a security purchase agreement for the sale of $25m of its common stock
 ● Bold announces $7m seed round 
 ● Charles River to acquire Cognate BioServices for $875m
 ● Humacyte goes public via a merger with Alpha Healthcare Acquisition Corp
 ● BioPhytis closes $20m capital raises on NASDAQ 
 ● Cambrian Biopharma exits stealth and raises $60m
 ● Cellino closes $60m seed financing

 ● Celeris bags $465k for creation of deep learning platform AgeTech fund: $13m
 ● Wild Biotech exists stealth mode with private investment from Mairus Nacht and TechBio
 ● Gyroscope Therapeutics  raises $148m
 ● SENISCA lands 1.3 million euros in funding
 ● Ponce de Leon soft-closes $5.5m in Series B
 ● Kizoo Technology Capital to fund Elastrin
 ● AgeX and LyGenesis negotiate merger agreement
 ● eGenesis successfully closes $125m Series C 
 ● Rejuvenate Biomed bags $3.4m in Series A

 ● Nesta and UKRI offer 6 million euros for healthy aging start-ups
 ● Edifice raises $12m to change the course of aging
 ● Rejuvenate Bio bags 10m to develop gene therapy for aging
 ● LongeVC announces in-house acceleration programme 
 ● AXA and Microsoft launch one-stop digital health platform
 ● Alchemab raises $82m in Series A raise
 ● Tectonic Therapeutic launches with $80M Series A
 ● FOXO announces $10m investment to launch FOXO Life

Investment 2021 Timeline
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June

July

August

October

November

September

 ● Vita raises 32 million euros to drive muscular dystrophy cell therapy
 ● Insilico Medicine get $255m boost for AI-powered R&D
 ● Oisin Biotechnologies funding tops $9.5 million in seed raise
 ● Dorain and HitGen to collaborate on senotherapy

 ● Gerostate Alpha crownfund $500,000 for antiaging drug platform
 ● Crypto airdrop swells SENS coffers by $20m – and climbing
 ● Insurtech Assured Allies raises $18.3m
 ● Longenesis raises $1.2m in seed funding

 ● Longevity island – longevity resort to be launched on Maldives island 
 ● Honour acquires Home Instead
 ● MindScopic raise $550,000 for nootropic supplements 

 ● Nurosene signs to acquire leading AI company Netramark
 ● $70m collaboration with astera institute and buck institute to redefine aging
 ● Cambrian closes $100m to advance therapeutics to clinic
 ● Maximon launches CHF 100 million Longevity Co-Investment fund
 ● NOVOS closes $3.15m financing round
 ● Rejuvenate Biomed – 15.7 million euros in Series B

 ● Longevica raises $2.5 million for open research platform 
 ● Nuritas raises $45 million to scale peptide discovery platform
 ● Backed by LongevityTech.Fund a new Longevity movie, “Longevity Hackers” is set to be created

 ● Loyal Raises $27m in Series A funding round, led by Kholsa Ventures

 ● Underdog Pharmaceuticals, a key investment of rejuvenation biotech VC Kizoo, closed a $10 
million round of capital

 ● LongevityScience Foundation plans to distibute $1 billion over 10 years for longevity research
 ● Occuity raises over 2.5 million euros for optical diabetes devices
 ● Fauna closes $9 million to expand drug discovery platform
 ● Longevity Impetus Grants for $26m towards basic research in longevity

 ● Christian Angermayer launches a $120 million fund called re.Mind Capital-Blackrock Neurotech 
receive $10m in funding

 ● Dyno Therapeutics closes $100m to accelerate genetherapy
 ● Huma receives $130 million financing to bring predictive care to all
 ● Michael Greve commits $340m to rejuvenation start-ups
 ● Capsida Biotherapeutics emerge from stealth with $140m
 ● FOXO exclusively licenses epigenetic clocks from UCLA
 ● ChromaDex and H&H announce Niagen supply agreement

May

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 23

Part 4:  
Deep-dive into 
2021 longevity 
investment
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Company Round 
Amount 

($)

Stage Select Investors Country Country 
% of Total 
Funding

Calico 500m Undisclosed Undisclosed US 25%

Insilico Medicine 255m Series C F-Prime Capital, Longevity Vision 
Fund, Bold Capital Partners, 

Baidu Ventures, Qinming Venture 
Partners, Eight Roads, Lilly Asia 

Ventures, Pavilion Capital, Qiming 
Venture Partners, Sinovation 
Ventures, LongeVC, Warburg 

Pincus

Hong Kong 83%

Humacyte Inc 175m Post-IPO Access Industries, Alpha 
Healthcare Acquisition Corp. 

(AHAC), Bangkok Bank Public 
Company Ltd., Brady Dougan, 
Gavril Yushvaev, Pacific Eagle 
Asset Management, PointState 

Capital, Reignwood Group

US 28%

Gyroscope 
Therapeutics

148m Series C Sofinnova Investments., Tetragon 
Financial Group Limited, Fosun 
Pharma, Cambridge Innovation 

Capital, Syncona

UK 71%

Capsida 
Biotherapeutics

140m Series A AbbVie, Wersant Ventures and 
Westlake Village Biopartners

US 100%

Celularity 138m Post-IPO Bill Maris, Section 32, Human 
Longevity 

US 37%
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Company Round 
Amount 

($)

Stage Select Investors Country Country 
% of Total 
Funding

Huma 
Therapeutics

130m Series C Bayer, Hitachi, Samsung Sony 
Innovation Fund by IGV, Unliever 

and the PE fund HAT

UK 65%

eGenesis 125m Series C Farallon Capital Management, 
Polaris Partners, HBM Healthcare 

Investments, Invus, Samsara 
BioCapital, LifeSci Ventures 

Partners, Irving Investors, Catalio 
Capital Management, SymBiosis, 

Altium Capital, Monashee 
Investment Management and 

Osage University Partners

US 47%

Mesoblast Ltd 110m Post-IPO SurgCenter Development Australia 27%

Cambrian 
Biopharma

100m Series C Anthos Capital, SALT fund, Mike 
Novogratz, Apeiron,Angermayer’s 

Apeiron Investment Group, 
Brent Saunders,Catalio Capital 
Management, Future Ventures, 
Mike Novogratz’s Galaxy Digital

US 62.5%
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Method for analysis
Longevity.Technology currently has a database of over 250 longevity 
companies that it continues to grow. Any company within the current 
dataset that had a funding raise during the first 11 months of 2021 has 
been included in the analysis. This totalled 45 companies. 

Healthspan

ag
ing

Ova
ria

n

Ne
ur

ot
ec

h
aesthetics
Advanced

Longevity supplem
ents

Senotherapeutics

Aging
in

place
Yo

un
g bl

oo
d

DiagnosticsRejuvenation

Se
no

bl
oc

ke
rs

Se
no

m
od

ul
at

or
s

Se
no

lyt
ics

NAD+ pr
ec

urs
ors

Mixed ingredient

Patented

molecule/compound

Food ingredient

Hair

Skin

Infusion
Dilution

Aging clocks

Biom
arker panels

G
enetic testing

M
icrobiom

e testing
C

el
lu

la
r r

ej
uv

en
at

io
n

Ti
ss

ue
 e

ng
in

ee
rin

g

M
ito

ch
on

dr
ia

l
re

ju
ve

na
tio

n

Xe
no

tra
ns

pla
nta

tio
n

  A
pp

s a
nd

 pl
atf

orm
s 

  R
obotics and devices  Sensory devices  Digital assistants

  Neuropharmacology

  Neuromodulation

  Brain-computer
  interfaces

  Neuromonitoring

  Menopause

  Fertility

  Exercise m
anagem

ent
  D

iet m
anagem

ent
  Sleep and recovery

Therapeutic plasma

exchange

Se
ne

sc
en

ce
-a

ss
oc

iat
ed

 

im
mun

om
od

ula
tor

s

Prevention Diagnosis Treatment Rejuvenation
Prevent damage that 
causes aging;

Early identification of 
aging damage;

Treatment of damage 
that has occured;

Reversal od damage 
that has occured.

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 27

The longevity fund raising space has been divided into sub-categories by Longevity.Technology. Category 
1 splits the companies into prevention, diagnostics, treatment and rejuvenation. These have then been 
further sub-categorised by modality. 

Prevention – any company that is trying to prevent the damage that causes aging from occurring. For 
example, many longevity supplements and healthspan interventions fall within this category.

Diagnostics – any company that is developing/has developed a biomarker that identifies or signals 
damage which could cause or accelerate aging. Examples of this would include aging clocks, biomarker 
panels and microbiome testing.

Treatment – any company that is developing an intervention to treat damage that has already occurred in 
the body to slow down the aging process or reverse aging-related disease. Examples of this would include 
senotherapeutics, drug discovery and development and neurotech.

Rejuvenation – any company that is developing an intervention that rejuvenates cells or organs to 
reverse the biological age clock of a cell type, tissue or organ. Examples of this would include cellular and 
mitochondrial rejuvenation and xenotransplantation.

Analysis provided in this report is focused on the four Category 1 labels. Although the database is 
continually updated, there may be companies that have raised in these categories within 2021 that have 
not yet been added to our database. 
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Investment by category
During 2021, the largest number of longevity companies that raised funds were in the sector focused on 
treating age-related diseases; more than twice as many companies raised funds in this category relative to 
the other three considered (Figure 7).

Figure 7. Number of companies raising in each category 
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Almost $1b was raised by companies in each of the Treatment and Rejuvenation categories, but the latter 
category was dominated by a single large $500m raising by Calico, which is committed to the development of 
rejuvenation therapies (Figure 8). Companies focused on Diagnostics raised just under half a billion dollars, 
and those focussed on Prevention raised only $334m between them in the period considered.

Figure 8. Total funding across each category 

1200

1000

800

600

400

200

0
Prevention Diagnostics Treatment Rejuvenation

34

452

916
986

Funding across longevity areas in 2021 ($1b)

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 30

Calico’s $500m exceptional raising also contributes to rejuvenation companies having the highest average 
capital raise per company of $123m. Diagnostic companies raised $65m on average, but this category also 
includes a fundraising of >$255m by Insilico; on average, treatment-focused companies raised $40m and 
prevention companies only $8m. The range of size of fundraising in each category is shown in Figure 9.

Figure 9. Distribution of investments across each category, highlighted through a box and whisker plot. 
The lowest bar indicates the lowest investment across each category. The bottom of each box is the 25th 
percentile, the middle is the median and the top is the 75th percentile. The top bar indicates the max 
investment, and the X is the mean of each category. As Calico was a significantly larger investment than 
any other investment in this category, it has been flagged as an outlier.
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The % split of funds raised in each category by investment type is illustrated in Figure X. 29% of capital raises 
for diagnostics companies were series C, while over 50% of rejuvenation companies were raising at Series 
B and above, consistent with the larger fund-raising amounts realised in these categories. 50% of prevention 
companies raised capital at seed phases, again consistent with the much smaller total funds raised, and the 
average fundraising amount per company in this category.

Figure 10. Types of raises per category.
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Part 5:
Longevity 
companies 
emerging from 
stealth
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Capsida Biotherapuetics
Capsida Biotherapeutics emerges from stealth 
with $140m
How is it longevity? 
Although current gene therapy approaches have 
shown dramatic efficacy in several rare diseases, 
the medicines are hindered by imprecise targeting, 
an inability to transduce a number of cell types 
and tissues effectively and have safety liabilities. 
Specifically, most current-generation approaches 
use naturally-occurring serotypes of AAV that have 
limitations in their ability to transduce desired cell 
types with a therapeutic gene product. Due to lower 
transduction efficacy, these products may need to 
be delivered at higher doses and thus may be more 
likely to induce immunogenic responses and adverse 
events. As a result, many monogenetic and sporadic 
neurodegenerative disorders remain unaddressed 
by this therapeutic modality. Capsida is addressing 
these concerns with its AAV engineering platform 
that generates capsids optimised to target specific 
tissue types and limits transduction of tissues and 
cell types that are not relevant to the target disease, allowing for improved efficacy and safety. In addition, 
Capsida is developing proprietary cargo that delivers effective gene replacement

Funding: 
Versant Ventures and Westlake Village BioPartners launch next-generation gene therapy company with 
$50m series A; AbbVie collaboration provides $90m for gene therapies for NS disease targets. 

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/capsida-biotherapeutics-emerges-from-stealth-with-140m/
https://www.longevity.technology/capsida-biotherapeutics-emerges-from-stealth-with-140m/


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 34

NOVOS
NOVOS’ Longevity nutraceutical: from stealth to 
market in 4 weeks
How is it longevity? 
NOVOS is a start-up company aiming to provide 
consumers with science-based nutraceuticals that 
harness the latest innovations and discoveries in 
the life extension and longevity space. NOVOS 
Core, launched in mid-January 2021 (initially in 
the US) is a “mix-and-drink” nutraceutical powder 
containing a patent-pending, 12 ingredient FDA-
approved formulation, which will act synergistically 
to slow down aging. Ingredients, which include 
fisetin, pterostilbene, micro-dosed lithium and 
calcium alpha-ketoglutarate, were selected only 
if they had demonstrated an impact on specific 
aging mechanisms, such as protein accumulation, 
a dysregulated epigenome, or senescent cells, and 
extended lifespan, preferably in multiple unrelated 
species. Verburgh believes this contrasts with other 
supplement company offerings that base themselves 
on “outdated” insights into aging, like the notion 
that antioxidants can slow the aging process or that minerals and herbs can extend lifespan. NOVOS is 
not just a nutraceutical company but a platform for people across the world who want to live a long and 
healthy life. NOVOS will offer newsletters, ebooks and webinars to share new insights into Longevity field. 
Furthermore, its customer base will be offered both free and premium longevity tests, such as facial AI tests 
and epigenetic tests, that track biological age.

Funding:          
NOVOS announced the close of $3.15 million in pre-seed financing in August 2021. The 300% 
oversubscribed round was led by Resolute Ventures with support from Arkitekt Ventures, Longevitytech.
fund, Awesome People Ventures and 20 institutional investors and entrepreneurs. The round was led by 
Mike Hirshland, Partner of Resolute Ventures. Hirshland has invested in dozens of successful companies, 
including Automattic (WordPress) and Bark, which IPOed in 2021. He founded Dogpatch Labs, from which 
Instagram was launched.
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Cambrian Biopharma exits stealth with $60m 
and affiliate IPO
How is it longevity? 
By working like a hub-and-spoke model to develop 
a family of companies, Cambrian hopes to promote 
a thriving environment, building expert teams 
in drug discovery, development, clinical trials, 
finance and market analysis as a shared resource 
for each pipeline company to use. This “unique 
operational strategy” is called DisCo, or distributed 
drug discovery company. Cambrian has put three 
major categories of aging at the top of its to-do list; 
it plans to tackle intracellular dysfunction (things 
that go wrong inside cells, such as mutating DNA 
or shrinking telomeres), cellular dysfunction (whole-
cell level problems, such as senescence or energy 
pathway break down) and tissue level dysfunction 
(stem cells exhaustion, chronic inflammation, or the 
breakdown of tissue architecture).

Funding:          
James Peyer co-founded Cambrian along with seasoned biotech investor and entrepreneur Christian 
Angermayer, who serves as Cambrian’s chairman. While in stealth mode, the company raised $60 
million from a syndicate of long-term investors including Angermayer’s Apeiron Investment Group, Future 
Ventures, Catalio Capital Management, Brent Saunders, Mike Novogratz’s Galaxy Digital and others. Peyer 
and Angermayer are joined on Cambrian’s Board of Directors by Maryanna Saenko, Partner at Future 
Ventures, and Marty Chavez, the former CFO of Goldman Sachs, as a Board Observer.

In October 2021, Cambrian Biopharma announced the close of an oversubscribed Series C financing, 
which raised $100 million. The financing was co-led by Anthos Capital and SALT Fund, with participation 
from existing investors Apeiron Investment Group, Future Ventures, Moore Capital and others, to develop 
therapeutics to combat the biological drivers of aging, treat and prevent age-related diseases and lengthen 
healthspan. With this financing, Cambrian has raised approximately $160 million since the company was 
founded in 2019.

Cambrian Biopharma
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Start-up emerges from stealth with wild 
microbiota library 
How is it longevity? 
Wild Biotech, a preclinical stage drug discovery 
and development company, emerged from stealth 
mode in March 2021, boasting a database of more 
than 1,200 gut bacteria harvested from animals 
ranging from vultures to Tasmanian Devils. 75% 
of these microbiota were previously unknown, 
says the Israel-based biotech. The company also 
announced the publication of its first major paper, 
which appeared in the journal Science. The study 
mapped the gut microbiota of animals in the wild on 
a massive scale, adding millions of potentially novel 
microbiome-based therapeutics for human diseases 
to the company’s large database. Wild plan to use 
these findings initially to investigate its database for 
targets in inflammatory, immune and gastrointestinal 
diseases. Wild applies cutting-edge AI tools to 
decipher the therapeutic potential of its database 
and identify proteins, peptides, bacteriophages 
and other agents with direct activity on targets in 
human diseases. The company hopes its database will give it a unique place in the market, because, 
unlike microbes found in the ocean or soil, the gut microbiota of animals is the most relevant and directly 
translatable to human therapeutics.

Funding:          
Wild Biotech is funded by private investors Marius Nacht and TechBio, and is so far keeping its pipeline 
under wraps; while it has not disclosed details about its pipeline, it has teased it is looking at immune 
diseases, which could include asthma or autoimmune disease. Parkinson’s and obesity research is also 
looking at a microbiome approach, and the human microbiome market, which was valued at $351.81m 
in 2018, is continuing to enjoy considerable growth fuelled by rising incidences of diabetes, an aging 
population and pharmaceutical research. For instance, MaaT Pharma raised $20 million last year to 
progress a microbiota biotherapeutic.

Wild Biotech
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Bezos billions fund new rejuvenation biotech 
start-up 

Altos labs

As of Jan 2022, 
Altos labs confirmed             
$3 billion in investment 
capital committed by 
global backers.

How is it longevity? 
The key technology that Altos Labs aims to 
leverage is biological reprogramming. Biological 
reprogramming technology starts by rejuvenating 
cells in the lab and then builds on that technology 
to revitalise tissues, organs and, hopefully, 
bodies. There is a hope that previous success 
in rejuvenating mice could be scaled up to be 
available to turn back the clock on human aging. 
According to reports, Altos incorporated in the US 
and the UK earlier this year; it plans to establish 
a number of institutes in places including the Bay 
Area and San Diego in the US, Cambridge in the 
UK and Japan.  Whether Altos has an altruistic or 
business focus still remains to be seen, but either 
way, it’s going to stir things up. Spectators will 
draw the obvious comparisons to Calico, Google’s 
research and development biotech company, 
which is still remarkably cagey about its work, but 
given the names involved, one would hope that 
Altos will be more forthcoming about any news.

Funding:          
Technology Review indicated that Altos investors 
include Jeff Bezos and billionaire Yuri Milner, who 
along with his wife Julia, has invested in Altos 
through a foundation. With a rumoured $270m 
worth of funding already in the bag, Altos is coming 
out of the gate strong.
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How is it longevity? 
Arda Therapeutics, founded in 2021 in the San 
Francisco Bay Area, uses single-cell data from 
patients to identify target cells to be removed 
to tackle a variety of diseases associated with 
aging. Many diseases are caused by an excess 
of pathological cell types. Currently, the majority 
of existing pharmacology modulates individual 
pathways, however cell states are complex networks 
that are difficult to change via single nodes. Arda 
has identified that it is more effective to eliminate 
the entire pathological network, meaning the entire 
cell, and so has set a goal to do exactly that. Arda 
therapeutics has created an approach that respects 
the systems nature of biology, utilised the full value 
of single-cell data and increases therapeutic options 
by selecting targets from the cell surface proteome. 

Funding:          
Undisclosed.

Arda Therapeutics

As of Jan 2022, 
Arda closed a $7.5m 
seed round led by 
Andreessen Horowitz 
with participation from 
GV, Village Global, 
The Longevity Fund 
amongst others.
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Oviva Therapeutics
How is it longevity? 
Oviva’s mission is to address the vast unmet need 
in women’s health by driving research and clinical 
development targeting ovarian physiology, and by 
expanding funding and awareness in this space. 
Oviva Therapeutics, co-founded by Dr Daisy 
Robinton, targets age-related decline in ovarian 
function, which leads to adverse health outcomes in 
women. The company aims to extend healthspan in 
women through developing novel therapeutics that 
target ovarian function and longevity.

Funding:          
Undisclosed.
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Modern Age
How is it longevity? 

Launched earlier this year, Modern Age combines 
digital tools and solutions, such as telehealth, along 
with in-person treatments, including at its flagship 
studio location in New York City’s Flatiron district, 
which it plans to open by early 2022. Users will 
start by taking a digital assessment across the 
different aspects that impact how old they feel, 
and then they will be offered a set of personalised 
recommendations including products, prescriptions 
and treatments. The company plans to initially focus 
on the areas of skin, hair, bones and hormone 
health, which Eamer says are some of the first 
places people start to notice the signs of aging.

Funding:
 Melissa Eamer is founder of Modern Age, an aging wellness platform that provides both telemedicine and 
in-person care. The company just raised a $27 million Series A round of funding. 
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Part 6:         
Our top 10 
longevity 
companies to 
watch in 2021 
– where are they now?
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The Buck Institute for Research on 
Aging 

“The Buck Institute for Research on Aging is the epicentre of longevity research. Over 250 scientists 
at the Buck are conducting the most advanced longevity research in many areas including the 
mechanisms of aging, neurodegeneration, senescence and inflammation, stem cells and regenerative 
medicine, cellular stress and disease, cancer associated with aging, mitochondria and bioenergetics, 
and female reproductive longevity and equality.”

What was your biggest achievement in 2021?
“Among many achievements in 2021, our biggest is our new partnership with the Astera Institute.  Astera is 
investing $70 million in the Rejuvenome Project, a first-of-its-kind study that will fully characterize aging and 
validate optimal single and combination longevity interventions in genetically diverse mice.  Data from the 
whole-body functional and multi-omic assays will be shared publicly. The goal is to target the bottlenecks 
that keep promising interventions from being fully understood and validated before moving into the clinic. 
The project has the potential to revolutionize the field of research on aging and we are delighted that the 
science will take place at the Buck.”

The Buck Institute’s President and CEO Eric Verdin

1

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports
https://www.buckinstitute.org/
https://astera.org/
https://www.buckinstitute.org/news/astera-institute-and-buck-institute-announce-70-million-collaboration-to-redefine-the-field-of-research-on-aging/


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 43

What was your biggest challenge in 2021?
“As is surely the case with so many other institutions, Covid-19 was the biggest challenge the Buck faced 
in 2021.Our scientists worked split shifts to accommodate the need for physical distancing in the labs. 
Collaborations happened over Zoom and our cafeteria closed; rapid testing, masking and daily attestations 
became part of our routine. We were gratified and proud that our scientific output never wavered, and we 
appreciated how resilient we are as an organization. We helped our community by loaning a negative 80 
freezer to the Marin County vaccine effort and donated thousands of empty vials to the County’s early 
testing program.  Our staff never lost heart.”

What was noteworthy news for you in 2021?
“Our most noteworthy publications involved a study in Nature Aging which announced the development of 
the first actionable clock that predicts immunological health and chronic diseases of aging. iAge highlights 
the critical role of the immune system in the aging process. 

Another paper in Proceedings of the National Academy of Sciences showed that chronic viral infections can 
have lasting effects on human immunity, similar to aging.  And our pioneering work in cellular senescence 
led to major grants.  $14 million will enable the Buck to study Alzheimer’s in the context of cellular 
senescence. $12.7 million gets us into SenNet to identify and characterize senescent cells in human 
ovaries, breast tissue and skeletal muscle.”

What are your goals for 2022?
“Our goals for 2022 build on the growing interest in research on aging. We are truly at the precipice of 
being able to increase human healthspan through clinical interventions (in addition to the lifestyle choices 
we are all aware of). We have promising agreements in the pipeline which should make 2022 another 
stellar year.” 
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Juvenescence

“Juvenescence is investing in science that modifies the aging process, but we do it differently from 
others. Our team has the option to exploit compelling science through either nutraceutical consumer 
products used early in life to maintain healthy living and prevent disease or in therapeutics where 
we exploit the science in a disease which is commercially valuable but has a clear development and 
regulatory pathway. Our expectation is that the science and the products can then be used to treat or 
delay the onset of many diseases because they are fundamental to ageing. Juvenescence brings a 
strong team of drug developers with pharmaceutical rigour to the nutritional space while also having 
a remarkable track record in bringing drugs through clinical trials to the market.”

What was your biggest achievement in 2021?
“An example of our expertise, is our greatest achievement in 2021.  We’d discovered a molecule which 
works to restore one of the chemicals which decreases with age. External scientists had claimed that this 
molecule was an important signal in a specific disease but when we tested, it really didn’t have the effect 
in that pathology. The team showed their experience and ingenuity doing an extraordinary job pivoting to 
find a second indication. A series of preclinical experiments now indicates we may have discovered an 
opportunity which is much more significant than the opportunity with the original pathology. No one else had 
thought of this application. This is why, at Juvenescence, we put a premium on hiring great drug developers 
to partner with third party scientists.”

Juvenescence CEO Greg Bailey
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What was exciting news for the company in 2021?
“This past year we were very excited to see the clinical results with the science and efficacy behind our 
ketone esters. In clinical trials they produce a very robust in sustained level of ketosis lasting over 4 hours. 
According to the scientific literature ketosis is very important for cellular health. It is well recognized that 
ketones are a complimentary and more efficient energy source than carbohydrates as well as having 
important molecular signalling properties they play a role in living longer healthily. Our scientists and 
drug developers also spotted the opportunity to take an analogue of our consumer product for a potential 
therapeutic indication in heart failure. A deep scientific understanding of these pathways has allowed us to 
realise a potential opportunity to do this crossover of a consumer product to a therapeutic product: further 
validating our model. You’ll hear more on this in 2022.”

What do we expect to see from Juvenescence in 2022?
“Next year our focus is moving multiple pharmaceutical products towards the clinic and the commercial 
launch of two scientifically validated IP protected supplements that have shown significant role in modifying 
ageing.  We will also be launching an app that augments our consumer products with actionable and 
invaluable data from patients and consumers who now become participants where their data not only helps 
themselves but others.

“Juvenescence's greatest asset is the strong experienced team of experts we have built. We span research 
through preclinical development, clinical and commercial launch covering multiple therapeutic modalities 
ranging from the consumer to prescription areas. This integration of pharmaceutical standards in the 
nutritional space impure drug development skills makes us one of the most versatile longevity companies; 
reaching people beginning early in their life and continuing with them throughout life improving and 
maintaining their health and preventing disease making them “lifetime optimisers”.”
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Telocyte

“Telocyte focuses on curing Alzheimer’s disease by reversing Alzheimer’s pathology at the cellular level. The 
company hopes to deliver a successful human trial of a telomerase gene therapy for Alzheimer’s disease. 
The company is committed to finding a cure for Alzheimer’s and to reversing the disease process, not to 
treating the symptoms. Telocyte’s paper published in the Journal of the Alzheimer’s Association explaining 
how Alzheimer’s works and how Telocyte plans to cure it was described as “the most important paper ever 
published” on Alzheimer’s disease.”

What was your biggest achievement of 2021 and what is coming up for 
Telocyte?
“In 2021, we published our landmark paper on age-related neurodegenerative disease, which generated 
more than a thousand reprint requests as well as invitations to chair global conferences and a growing 
number of inquiries from major investors with several new investment groups working with us. 

This was followed by our recent paper on aging and cancer, and an upcoming paper on reversing age-
related cardiovascular disease. In addition, recognizing that we are the world’s experts on longevity, aging, 
and age-related disease, we have been asked to write a textbook on our approach and its potential for 
revolutionizing human medicine.” 

Michael Fossel, MD, PhD. Founder, President, Telocyte
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What do we expect to see from Telocyte in 2022?
“We are moving ahead with our large-animal study, preparatory to our phase 1 human trials. By resetting 
cellular aging, we will demonstrate effective interventions for age-related dementias, followed by age-
related cardiovascular disease, before moving on to other diseases of aging.”
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Oisín Biotechnologies

“Oisín develops programmable gene therapy to destroy senescent cells based on the DNA expression 
of the cell. Oisín’s technology precisely targets senescent cells without harming other cells. The 
company plans to create drugs to combat a variety of age-related diseases by reducing senescent 
cells. Oisín’s proprietary platform has shown significant median lifespan extension in mice and has 
selectively and efficiently eliminated senescent cells body-wide in multiple animal models. Oisín has 
demonstrated therapeutic benefit in both disease burden and lifespan.”

What was your biggest achievement in 2021?
“Oisín’s biggest achievement in 2021 was the completion of a new aged mice longevity study with more 
than 160 animals. We took multiple cohorts of mice aged at least 2 years and dosed these mice with 
our SENSOlytic® therapy. We collected a large amount of data showing improvements in multiple frailty 
metrics, increased healthspan, positive cognitive benefit, and a three-fold reduction in cancer incidence 
at end of life among treated animals.  We are excited by these results which are in the process of being 
prepared for publication.” 

Gary Hudson, Executive Chairman and co-founder, Oisin Biotechnologies
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What was a big discovery for Oisín in 2021?
“One intriguing discovery from our preliminary aging study in 2018-2019 was that a combinatorial therapy, 
using both p16 plus p53 constructs, provided a more impressive set of results than either individual solo 
therapy, so the larger 2020-2021 study exclusively employed this combination. 

“Reducing the body-wide SASP (Senescent Associated Secretory Phenotype) secretions showed cognitive 
benefits even though our PLVs were not crossing the blood-brain barrier in large numbers.  This strongly 
argues that reducing the SASP helps improve aging metrics even without targeting senescent cells in the 
brain directly.”

What was an achievement from the business side? 

“On the business side, we completed a $5m seed round in April, 2021. This was an oversubscribed round 
which will be used to progress our preclinical pipeline.”
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LyGenesis 

“LyGenesis is a biotechnology company whose organ regeneration technology platform enables a 
patient’s lymph nodes to be used as bioreactors to regrow functioning ectopic organs. LyGenesis’s 
lead allogeneic cell therapy program is focused on liver regeneration for patients with end-stage liver 
disease. Other therapeutic targets for organ regeneration include the thymus, pancreas and kidney. 
LyGenesis recently received FDA clearance to begin phase 2a trial of its cell therapy for patients with 
end-stage liver disease.”

What was your biggest achievement in 2021?
“Oisín’s biggest achievement in 2021 was the completion of a new aged mice longevity study with more 
than 160 animals. We took multiple cohorts of mice aged at least 2 years and dosed these mice with 
our SENSOlytic® therapy. We collected a large amount of data showing improvements in multiple frailty 
metrics, increased healthspan, positive cognitive benefit, and a three-fold reduction in cancer incidence 
at end of life among treated animals.  We are excited by these results which are in the process of being 
prepared for publication.” 

Michael Hufford, CEO and Co-founder, LyGenesis

5

What do we expect to see from LyGenesis in 2022?
“2022 is expected to be a remarkable year for the company with their first clinical trial to be activated. 
LyGenesis plans on announcing several joint research initiatives in the new year, these will include adding 
new indications to their pipeline in addition to new technologies that may reduce or eliminate the need for 
immunosuppression.”
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Insilico Medicine 

“Insilico Medicine generates novel drug candidates with specified molecular properties for precise 
disease targets. The company accelerates drug discovery and drug development by continuously 
inventing and deploying new AI technologies. The company provides AI solutions to top pharma and 
biotechnology companies to enable streamlined R&D efforts and transform the way therapeutics 
and materials are discovered. The company strives to accelerate three areas of drug discovery and 
development: disease target identification, generation of synthetic biology and predicting clinical 
trial outcomes.”

Progress made in 2021:
“Insilico has made remarkable headway in 2021, by June the company had closed $255 million to progress 
into human clinical trials, allowed the development of novel targets and announced a collaboration with 
Teva Branded Pharmaceutical Products R&D, Inc, part of Teva Pharmaceutical Industries Ltd. This 
collaboration is set to use Insilico’s generative machine learning technology and proprietary Panda 
Omics Drug Discovery Platform, which aims to identify novel therapeutic targets implicated in a variety of 
diseases. Building on from their round C and further success in identifying a novel pan-fibrotic target and a 
promising preclinical candidate in Idiopathic Pulmonary Fibrosis (IPF), Insilico reported a new milestone - 
an in vivo active molecule to tackle Kidney Fibrosis (KF). The company ended the year on a high with the 
start of their human trial using AI-discovered novel molecules based on an AI-discovered novel target. They 
announced that the first healthy volunteer was dosed in December of 2021, in a first-in-human microdose 
trial of ISM001-055.”

Insilico CEO, Alex Zhavoronkav
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Leucadia Therapeutics

Leucadia Therapeutics uses deep learning to develop a non-invasive method to predict who will get 
Alzheimer’s years before cognitive impairment develops. Leucadia has also developed a treatment to 
correct this condition at the cribriform plate, a porous bony structure that becomes occluded as we 
age. An implantable device, called Arethusa, fixes the root cause of this pathology and clears toxic 
metabolites from intercellular spaces in the brain – similar to the way the lymphatic system clears 
toxins from the rest of the body.

Progress in 2021:
On 5 October 2021, Founder of Leucadia Therapeutics, Dr Ethell and his team reported on three studies 
that confirmed his earlier hypothesis. The research titled “Impairment of CSF Egress through the Cribriform 
Plate plays an Apical Role in Alzheimer’s Disease Etiology” is currently in peer-review. This research has 
implications for diagnosing, treating, and preventing Alzheimer’s and provides conclusive evidence that 
cribriform plate aging plays a critical role in Alzheimer’s disease etiology. These findings open the door to 
new opportunities for prediction and treatment years before dementia and Alzheimer’s become irreversible.

What do we expect to see from Leucadia Therapeutics in 2022?
Research built over 2021 has laid the foundation for Leucadia’s application to the FDA for a clinical trial set 
to begin in 2022 that will use their implantable device to restore CSF drainage across the cribriform plate. 
Current investors include David Gobel, Jim Mellon, Methuselah Fund and Methuselah Foundation. The 
company is planning a Series A raise in 2022 to fund the Arethusta clinical trial. 

Doug Ethell, Founder and CEO, Leucadia Therapeutics

7

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 53

Life Biosciences 

Life Biosciences is focused on the pathology and underlying biology of aging. The company is 
pursuing clinical therapies across multiple molecular pathways that regulate the biology of aging in 
distinct ways and is hoping to develop treatments to treat multiple diseases simultaneously. Areas 
of focus include epigenetic reprogramming, rejuvenation and replacement of tissues, removal of 
cellular waste associated with aging and disease, and enhancing mitochondrial health to improve 
how human bodies burn fuel.

Progress made in 2021:
Throughout 2021, Life Biosciences has seen the publication of various pioneering research pieces, 
additions to their executive suite, and has secured further funding. All before May, Life Biosciences had 
announced the publication of their new study describing new mechanisms for reversing age-related disease 
in Nature, alongside a later publication in Cell, detailing the therapeutic benefit of chaperone-mediated 
autophagy activators in Alzheimer’s Disease models. The company also made some big additions to their 
team, appointing seasoned Biopharma Executive Jerry McLaughlin as CEO as well as Joan Mannick, MD, 
to lead the research and development of the company moving forward. Life Biosciences finished 2021 
receiving translational research funding from Alzheimer’s Drug Discovery Foundation positioning them well 
to progress into the new year.
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Elevian 

Elevian is developing medicines to treat and prevent age-related diseases. Elevian has acquired 
exclusive, worldwide rights to Harvard’s patent portfolio concerning circulating factors that regulate 
aging. The company is developing new medicines that target the GDF11 pathway. Elevian’s lead 
drug candidate (recombinant human GDF11) has demonstrated efficacy in preclinical models of 
stroke, heart failure, Alzheimer’s disease, Type 2 diabetes, and age-related muscle dysfunction. The 
company has also established additional programmes focused on the discovery and development of 
novel proteins, antibodies and small molecule drugs that target the GDF11 pathway.

Progress made in 2021:
On 16 September 2021 Elevian announced the raising of $40 million in an oversubscribed Series A round 
led by Prime Movers Lab. The funding will enable Elevian to submit an investigational new drug application, 
scale manufacturing and complete Phase 1 clinical trials for its lead indication of stroke recovery.
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NaNotics

NaNotics builds subtractive nanoparticles called NaNots that can be biochemically programmed to 
deplete specific targets that drive different diseases. NaNots can be programmed to capture immune 
inhibitors that protect senescent cells, potentially leading to their clearance from the body. NaNots 
can also be programmed to deplete inflammatory molecules secreted by senescent cells which are 
central to inflammaging. To treat Alzheimer’s, NaNots can be programmed to deplete the harmful 
form of amyloid beta, or to deplete pro-inflammatory molecules known to trigger or exacerbate 
Alzheimer’s.

Progress made in 2021:
NaNotics now have 6 issued US patents and 4 foreign equivalents, covering composition of matter with 
multiple US and international patents in prosecution. NaNotics has raised $13.5m since 2016 with an A2 
round valuation of $50m post. For its current $6m dollar bridge round they have raised $4.5m, leaving 
$1.5m available. Bridge funds will be used to engineer new NaNots, test them in preclinical models of 
disease and to prepare for human trials. First IND is expected in Q3 2022.

Lou Hawthorne, Founder and CEO, Nanotics
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Part 7:
Our top takes 
from our 
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Biggest aging concerns? 
The main concerns regarding the aging process, from 271 surveyed, were those relating to cognition, 
cardiovascular systems, bones/joints/muscles and weight.
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What age do we expect to live to? 
In a survey of 787 respondents, conducted by Age of Majority and Longevity.Technology, 20% of individuals 
stated that they expected to live to 100 years of age and 5% stated up they expected to live up to 120. 
This data exemplifies that we now expect our lifespan to be longer, however, are we living at an optimal 
health for longer? Multi-morbidity prevalence in aging cohorts, aged 65-74 years, will rise from 45.7% in 
2015 to 52.8% in 2035. Consequently, the growing population of aging individuals that will need care will be 
significant and will eventually lead to a care crisis.
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What age do you currently expect to live to? A survey of 787 respondents was conducted by
Longevity.Technology and Age of Majority. Most people believe they will live up to 80, 90 or 100. 3% of
people believe they would live up to 110. 10% of the cohort believed they would live up to 120 or beyond.
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What are we taking supplements for?
Out of 271 respondents, preventing a vitamin deficiency remains the top reason for individuals currently 
taking supplements, followed closely by prevention of age and related diseases. 51% are currently taking 
supplements to facilitate a longer life. 
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Are we using biomarker tests?
If aging biomarkers are assessed on a regular basis by the consumer, impacts of longevity marketed 
interventions can be personally assessed. In our own survey of 271 readers of the Longevity.Technology 
website data suggests that this trend is already beginning; 41% of individuals are already using biomarker 
tests (panels, digital biomarkers, single biomarkers, aging clocks) to assess their health/biological age. 
What is more illustrative is that 53% of individuals intend to use them in the future.
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Do women (18-44) want to take an 
intervention to delay menopause and 
extend fertility?
We conducted a survey, with YouGov, of 1000 females in the UK population and analysed the results 
of those between the ages of 18-44 (457 respondents). When questioned whether they would take an 
intervention to delay menopause and extend fertility, 32% chose a method (methods included: take a 
supplement, take a prescribed drug, freeze my eggs, remove an ovary, undergo HRT). This percentage, 
when extrapolated, corresponds to 3.6 million women in the UK population and 20 million in the US 
(between the ages of 18-44). We predict these numbers to grow even higher as females begin to 
understand the impact of menopause on the aging process and how they could manipulate their own 
fertility in a safe and effective manner.

Results from YouGov poll, conducted by Longevity.Technology, asking women aged 18-44 if they would 
take an intervention to delay menopause and extend their fertility.

% of woman (18-44) that will take an intervention to delay menopause and extend fertility
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32%

40%

19%
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Don’t know/Prefer not to say

Not applicable - I would not want/would not have 
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Would take an intervention to delay menopause and 
extend fertility
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Are we open to using new 
technologies? 
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In the Longevity.Technology and Age of Majority survey, over 60% of respondents stated they wanted 
to be up to date with technology and have the latest gadgets (Figure 18). This shows a great indication 
that the older generation is potentially ready for change and may be becoming more accepting of the 
use of technologies in the home. It is important to note that one of the greatest barriers to aging in 
place technology is openness to tech adoption by seniors (see section 5.1.2), so while the impact of the 
pandemic on social connectivity is giving initial hope, there is still a long way to go before enough seniors 
overcome their technophobia.

Are you willing to learn to use new technology as it is developed? Longevity.Technology and Age
of Majority survey displaying levels of willingness to learn how to use new technology as it is developed
amongst respondents.
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Overall, how comfortable are you interacting with Artificial Intelligence as you get older?
Longevity.Technology and Age of Majority survey displaying how comfortable respondents would feel
interacting with Artificial Intelligence as they get older.

Are we comfortable interacting with 
AI? 
AI is a computer program that can adapt and respond to specific tasks through interaction and statistical 
methods. Recently, AI has been used to power online ‘bots’ and assistants, navigating choices to pick an 
appropriate response suited to the customer’s question. It is predicted that in the future machines may 
be equipped with conversational skills and even may be able to express empathy using AI. AI could be 
a potential solution to social isolation, by offering up virtual companions to seniors living alone, all whilst 
aiding them to complete daily tasks. 

In a recent study conducted by Longevity.Technology and Age of Majority, over 40% of seniors in the 
survey were somewhat comfortable with interacting with AI in their day to day, showing the promise of 
adoption in senior homes as care progresses over the next decade.
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What holds the most promise for 
targeting senescence?
Longevity.Technology conducted a survey on a panel of 18 researchers and executives, all experts in 
the senotherapeutics field. This survey was designed to derive well informed insights on the challenges, 
opportunities and potential of senotherapeutics as a clinical tool for disease care and longevity within the 
next five years.

Unsurprisingly, senolytics were overwhelmingly voted as the most promising therapeutic class for targeting 
senescence and this is reflected by the fact that the majority of industry players are developing senolytics 
in their pipelines. This likely coincides with the belief in the field that killing sensecent cells (once pathology 
arises) is the safest way to mitigate disease progression. 

However, it should be noted that this could also reflect the fact that the field originated on the concept of 
killing senescent cells (with first generation therapeutics, mainly repurposed chemotherapeutics) and as 
the field evolves due to increased data and technological advantages, more companies are taking interest 
in other modalities such as senomodulators and SA immunomodulators. Senoblockers received the fewest 
votes, but this could also be because they hold more promise as a preventative therapeutic and could see 
a precipitous rise in interest once aging is classified as a disease and clinical indication within clinical trials
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Senescence associated immunomodulators

Senoblockers

None of the above

45%

20%

18%
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Part 8:             
Longevity.Technology’s 
market reports 2021
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Longevity Supplements

“Given the potential size of the consumer market, there is increasing 
appetite in the health and wellbeing community to support and 
promote dietary supplements to enhance longevity. However, much 
of the scientific knowledge and basis for how these supplements 
might impact on the longevity and health of an individual is not well 
understood outside of the scientific community.” Richard Siow, PhD, 
Director, Ageing Research at King’s, Faculty of Life Sciences & Medicine, 
King’s College London.
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Morbidity compression and life-extension will create potentially significant net savings for the global 
economy. Many geroscience-based approaches are still in the traditional clinical development pipeline, 
requiring long, expensive clinical trials and regulatory approval before they can be used in the general 
population. Until then, longevity supplements are in pole position to be the first set of effective interventions 
that can be tested adequately, validated and marketed for widespread use. This will require the successful 
dissemination of the relevant information on how longevity supplements can impact the rate of aging 
beyond the scientific community to the wider public.

Our research has shown that with age comes an increase in the percentage of individuals who want to live 
both for as long and as healthily as possible: 74% in GEN-Z & Millennials to 93% in Silent and Greatest 
(those aged 74 and over). No great surprise: as the possibility of dying from old age comes closer the more 
you want to ‘hang on’, however, our research has also shown that Baby Boomers agree with Millennials – 
start supplementing to live a longer life when you’re in your twenties.

Supplements form part of a growing trend away from pharmaceuticals. As borne-out by our research, with 
age, there comes a greater want to live both as healthily and for as long as possible. As the population of 
older generations is growing, and tends to spend more money on supplements, this creates a large and 
lucrative older market for longevity supplements. The global market for complementary and alternative 
medicine products is forecast to grow at a compound annual growth rate of 18.2% until 2024, in 
comparison with the European pharmaceutical market forecast of around of around 3% per annum.

Longevity supplements differ from other “generic supplements’’ as they do not just provide ingredients to 
the body simply to prevent vitamin deficiencies; rather, they are able to provide the body with ingredients 
that can act on pathways to change the rate at which we age. Survey data gathered by Longevity.
Technology suggests there is still a lack of understanding as to how longevity supplements work and why 
they differ from generic supplements. Companies that can effectively communicate this knowledge and 
differentiate themselves from the generic supplement market will have scope to reap the financial rewards 
from the expected “silver economy”
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When surveyed, 46% of individuals were “extremely concerned” about the effectiveness of longevity 
supplement ingredients. Across all generations, the top reason to buy a longevity supplement was if it 
has proven effectiveness against an aging outcome in clinical trials. The survey highlighted that 41% of 
individuals are already using biomarker tests to assess their health/biological age and 53% of individuals 
intend to use them in the future. Longevity supplement companies that can provide evidence of efficacy, 
through clinical trials or by offering biomarker tests to their customers, should obtain improved consumer 
confidence and brand loyalty. In Longevity.Technology’s opinion, the most investable companies are those 
that can prove to the consumer that their supplement is effective and can accurately distinguish itself from 
the “generic” supplement market.
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Senotherapeutics

“How can we get a senotherapeutic safely and quickly into clinical use? 

It goes back to just getting a strong team of advisors together, 
connecting people and making the investment happen.” Luiz Martinez, 
Founder of the Senolytic Therapy Network.
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Cellular senescence, the zombie cell state when a cell refuses to die, is one of the hallmarks of aging that 
has a huge pathological influence on neighbouring cells and tissues. Initiated by the primary hallmarks, 
the senescent phenotype in an aging body reinforces and propagates damage. Chronic secretion of 
senescence-associated secretory phenotype factors from senescent cells, has a significant metabolic toll 
on surrounding cells and tissues of the body, due to their constant exposure to inflammatory signals. This 
inflammation not only drives the integrative hallmarks of aging, but also accelerates the primary hallmarks. 
Once it has commenced, an accumulation of senescent cells and SASP factors ultimately leads to chronic 
inflammation and tissue dysfunction – the blueprint of most chronic diseases.

Senotherapeutics target a pathological cell fate, not a single aberrant pathway or molecule. This means 
there are multiple steps within the biological process of cellular senescence that could potentially 
lead to therapeutic efficacy. Senotherapeutics can either kill the senescent cells (senolytics), block 
the SASP phenotype (senomodulators), reactivate immune cell clearance (senescence associated 
immunomodulators) or block the damage that is causative of the senescent phenotype in the first place 
(senoblockers). Each comes with its own set of unique opportunities and challenges to tackle age-related 
disease. Furthermore, in the future, there may be combinatorial treatments that, for example, pair senolytic 
technologies with immunomodulators to optimally kill and clear away senescent cells from the body.

Accumulation of senescent cells
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The number of senotherapeutic technologies being developed by small biotech companies and start-ups is 
steadily rising as an increasing body of preclinical research is revealing the profound influence of targeting 
senescence for the mitigation of age-related diseases. There are various assessment criteria that, if 
methodically applied, can be used to compare senotherapeutic strategies and predict a given technology's 
likelihood of success. These criteria include: class of senotherapeutic, target specificity, delivery, platform, 
precision regulation and toxicity. We address these more deeply in our report.

One major hurdle for the senotherapeutics market is translating the promising basic biology into drugs that 
can be sequentially de-risked in clinical trials and meet regulatory approval standards. Senotherapeutics 
remain in the early stage of development and to date, no senotherapeutic has moved past Phase 3 clinical 
trials. The financial burden of weathering the clinical trial process limits true innovation to a select few 
players that are capable of bearing such risk and investment. In addition, the substantial time taken and 
financial investment required can discourage investors, who believe the field is too “high-risk”. However, 
with the correct technologies and accurate study design, the risk of senotherapeutics not working can be 
reduced whilst the potential reward remains high. 

In Longevity.Technology’s opinion, the most investable companies are those that have invested in platform 
technologies that allow them to adapt their product based on a rapidly changing and extremely dynamic 
senotherapeutics market. The senontherapeutics market is still a nascent field and this is characterised by 
the fact that the biology (and heterogeneity) of senescent cells is still being figured out and biomarkers of 
senescent cells are still very much in the realm of discovery. Companies that have the flexibility to swiftly 
optimise their product and pipeline based on novel information gleaned from research and development will 
quickly stand out within the growing competitive landscape.

SenoblockersSenomodulatorsSenolytics
Senescence 
associated

immunomodulators
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Ovarian Longevity

“Consider a world where women are not constrained in their 
reproductive choices, where they are not subject to the detrimental 
health effects of menopause in mid-life. The social, economic, and 
personal empowerment resulting from that freedom would have 
extraordinary implications for every woman’s life. The economic costs 
of infertility and menopause are staggering, and the menopause market 
is more than $14b and growing. Beyond women, understanding how 
and why ovaries age prematurely will have direct implications for 
understand aging in the rest of the body. This research is imperative for 
every person on the planet.” Jennifer Garrison, PhD, Founder & Director, 
Global Consortium for Reproductive Longevity & Equality, Assistant 
Professor, Buck Institute for Research on Aging
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Ovarian aging is the natural decline in the quality and the quantity of eggs (oocytes) that eventually results 
in infertility and menopause. Interestingly, ovaries are one of the earliest-aging organs and ovarian aging is 
considered the pacemaker of female body aging as it drives the aging of multiple organs of the body. This 
report considers ‘Ovarian longevity’ the potential to delay menopause to better align with the increasing 
healthspan of women, to consequently increase the size of the child-bearing window and improve fertility 
rates. This will reap huge benefits for women’s careers, healthspans and longevity, the health of their 
children and the global economy.

Ovarian aging is an issue for two important reasons: Firstly, menopause is associated with a health decline 
for females which means women could spend a large proportion of their lifespans in poor health and, 
secondly, ovarian aging is associated with a pressure for females to reproduce before they hit the average 
age of infertility. During menopause, the loss of estrogen due to ovarian failure, increases several health 
risks for women including cardiovascular disease, skeletal fragility and Alzheimer’s. This means that a 
woman may spend a large period of her life in poor health – a recent NHS study of UK data concluded 
women may live for 34% of their lives in poor health in comparison with 26% for men.

For many women, as career opportunities and choices have improved, particularly in the developed world, 
more are choosing to wait longer before having children. However, although advances in education, health, 
diet and sanitation have increased women’s life expectancy by up to 30 years in recent decades, the 
average age of onset of menopause has only increased by 3 to 4 years. Relative to lifespan, the preferred 
window for childbirth is therefore both shrinking and increasingly fraught with difficulties.

First Menarche

300,000 - 500,000 
Primordial follicles

PreOR established

1 - 2 million 
Primordial follicles

The pre-established ovarian reserve.
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Lower fertility rates also mean reduced average family sizes and therefore, populations in many countries 
are declining. The World Bank has reported that the global average total fertility rate, which needs to be 
above 2.1 for a population to grow, had almost halved from its 1960 rate of 4.7 to only 2.4 in 2018. Most 
of the developed world is already below 2.0 and falling. The continuation of this trend will heap further 
pressure on shrinking younger workforces to support an increasingly aging population.
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While many may look to social funding social welfare programmes, flexible working and educating 
young women about the impacts of delaying motherhood, we at Longevity.Technology are looking to 
ovarian longevity. Instead of papering over the cracks of declining fertility and menopause effects, we are 
investigating how we can shift the paradigm and prevent the effects of ovarian aging before they happen. 

To date, there have been two key areas of focus in terms of dealing with this issue – improving fertility 
through assisted reproductive technologies (for example, high cost and low success rate IVF programmes) 
and ameliorating the effects of the menopause, through hormone replacement therapy. Both are multi-
billion dollar industries but treat consequences instead of focusing on prevention. A technique that prevents 
ovarian aging will cover both industries and could also impact life and healthspan of women, pulling in the 
longevity industry on top.

Ovarian longevity is an incredibly unsaturated market space – the idea is novel, with only a few companies 
identified through research. Each company is in stealth mode, which is probably due to the fact they do 
not want other companies jumping into the game; we have identified that treatments being developed for 
longevity could easily be tested and patented for ovarian aging faster, as the ovary is the fastest aging 
organ in the body and would not take as long to be proven through clinical trials and model organisms. The 
target market for any of these companies is huge, encompassing both fertility and menopause. This could 
be market worth over $100 billion.

Fe
rt

ili
ty

 R
at

e 
20

21

Ja
pa

n

C
hi

na

R
us

si
a

B
ra

zi
l

B
an

gl
ad

es
h

In
do

ne
si

a

U
S

U
K

Fr
an

ce

Ita
ly

P
ak

is
ta

n

N
or

w
ay

A
us

tra
lia

 

C
an

ad
a

4

3.5

3

2.5

2

1.5

1

0.5

0

Fertility rate in various countries is dropping below the population replacement rate of 2.1 

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 76

Young Blood

“This report sets out the role for young blood plasma as a valid and 
scalable therapy for mitigating diseases of aging through medically 
valid rejuvenation techniques.” Daragh Campbell, Head of Research, 
Longevity.Technology
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Using blood as an “elixir of youth” has been explored throughout history as tales of blood's restorative 
powers captured the human imagination. Hysteria and criticisms associated with “blood transfer” for aging 
have been propagated by mainstream media without proper assessment of the benefits that could be found 
in the blood. The circulatory system (blood) carries a rich density of information that can be distributed 
throughout the body and represents a powerful mode of communication; Emerging evidence suggests that 
the body co-opts the circulatory system to coordinate aging via the secretion of factors called chronokines.

Chronokines can be “progeronic factors” or “youth factors” that accelerate aging or rejuvenate, respectively. 
Most companies developing therapeutics are looking for chronokines in the plasma of the blood; Aging 
is driven by an imbalance in plasma chronokines and a dysfunctional communicome. There are several 
different plasma-based therapeutics that can be used to restore balance, each with their own strengths and 
weaknesses. In many ways, the potential of plasma-based therapeutics stretches far beyond that of other 
candidate longevity therapeutics. Plasma based therapeutics have the potential of cutting across various 
aging mechanisms, modulating several at once. 

Chronokine balancing act. When we’re young, youth factors within the plasma outweigh progeronic factors 
and this creates a permissive environment for rejuvenation. As we age this balance is tipped in favor of 
progeronic factors, aging our fountain and preventing rejuvenation. We can correct this ratio via adding 
more youth factors or removing progeronic factors.
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By addressing the very signals that synchronise aging across the body, plasma-based therapeutics have 
massive potential for addressing a nearly endless range of acute and chronic pathologies. Targeting 
neurodegenerative disorders may be the “path of least resistance” for plasma-based therapeutics to enter 
the longevity market.

Hematopoietic stem cells and thymus are resistant to the rejuvenative effects of plasma-based 
therapeutics. Combining plasma-based therapeutics with therapeutics that rejuvenate these tissues may 
offer the most comprehensive systemic rejuvenation protocol to date.

Red blood cells 
(Erythrocytes) ~ 45%

Buffy coat <1% Platelets
(Thrombocytes)

White blood cells
(Leukocytes)

10% Chronokines:
youth and progeronic factors.Plasma ~ 55%

The blood and its components. Our blood consists of red blood cells, white blood cells, platelets and 
plasma. Plasma is the “liquid base” of the blood and makes up 55% of its total composition, the rest being 
made up of cells. The plasma is where chronokines reside and these factors have been identified as 
powerful modulators of the aging process. Adapted from Cornell, 2021.
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Plasma-based therapeutics show promise for rapidly navigating the rigors of the clinical trial process. 
Currently, plasma-based therapeutics are quite expensive, but prices will drop as technologies mature and 
more data is collected, incentivising healthcare providers to cover costs and making it more accessible 
to the general public. Although there are still misconceptions about the ethical issues surrounding “young 
blood” there are a number of companies that are going through the clinical trial phases to ensure the 
efficacy and safety of their plasma-based therapeutics.

The plasma-based therapeutics field is very much divided into “camps” based on bias towards infusion 
vs dilution solution, proprietary technologies that companies have developed, and differing opinions on 
the most relevant chronokine targets of interest. Despite these biases, it is likely that the most effective 
longevity solution will incorporate a cocktail of multiple factors and a combination of supplementing youth 
factors and inhibiting one or more progeronic factors. Combinatorial approaches such as these have 
potential to take advantage of synergies between therapeutic modalities to increase efficacy and improve 
the overall safety profile of individual plasma based therapeutic technologies
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Aging in Place

“Now is the best time to be an entrepreneur in the Aging space. Public 
policy experts and investors alike have known for decades that the 
Aging population will double in size by 2050 due to a combination of 
lower birth rates and longer life expectancies. This seismic demographic 
shift, and the pressing need for entrepreneurship, prompted Alan 
Patricof and me to start Primetime Partners ... One theme is consistent: 
the vast majority of Older Adults strongly prefer to age in place, 
living independently and healthfully.” Abby Miller Levy, Co-founder of 
Primetime Partners.

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 81

The ability for seniors to age in place is a growing need for communities, but also a growing preference 
for individuals themselves; 90% of older adults nationwide want to remain living in their homes if possible, 
however, US census data has shown most homes are not appropriately equipped to allow that to happen. 
This highlights the impending need to remodel and equip homes to allow individuals to live independently 
with aging in place technology. The COVID-19 pandemic has accelerated this need, bringing to light safety 
concerns amongst care homes and social isolation consequences experienced amongst seniors. Global 
lockdowns have also driven technology usage, pushing seniors to get online to keep in touch with their 
families and friends.

The aging population is projected to grow exponentially over the next few decades due to longer life 
expectancy and lower fertility rates causing large-scale challenges for society at a national and global 
scale. As the risk of disease increases with age, multi-morbidity prevalence seen in aging cohorts aged 
65-75, will rise from 45.7% (2015) to 52.8% by 2035. Consequently, the growing population of aging 
individuals that will require care will be significant. 
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Advancements in technology will see the acceleration of AI, robotics, nanotechnology and virtual reality, 
shaping the future of care with assisted technology. The introduction of internet of things (IoT) networks 
into the aging in place market will be vital in maximising product accessibility, allowing for multiple devices 
from various companies to pair together to create a seamless care package, targeting all aspects of senior 
living.

With informal carers taking on greater care responsibility, technology is already becoming a commercial 
option for Generation X, allowing them peace of mind that their loved ones are safe, whilst reducing the 
need for them to constantly check in, an activity that negatively effects both parties, with seniors noting 
constant check-ins to be patronising and overbearing. By 2030 seniors are projected to spend over $200 
billion annually on tech products, with a recent study by the AARP showing senior technology adoption to 
be higher than ever before. The aging in place technology market value alone is set to grow to $2 trillion.
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Figure 10 The six activities of daily living: a brief overview of the types of tasks an individual must be able 
to complete without assistance to live independently.
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Fetch! Solving dog longevity can 
benefit human antiaging research

Who? 
Celine Halioua, founder and CEO of Loyal, a biotech start-up developing drugs to extend dog lifespan. 
Celine is a scientist and entrepreneur who is also interested in biotech & deep-tech investing

What did she talk about?
Celine Halioua talks about the inspiration behind her journey into aging science and why dog longevity has 
relevance in humans.

Best quote from the interview?
“Dogs are well-accepted as one of the best models, if not the best model, of human aging and age-related 
diseases,” she says. “They share an environment with us, they co-evolved with us, they have all the same 
environmental factors and develop most of the same age-related diseases we do, at approximately the 

1
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same time in our lifetime. And so, if we actually find a drug that extends lifespan in dogs, I don’t think we’ll 
be able to specifically commercialise that drug for humans, but as a surrogate endpoint that will be a damn 
good first place to look!”

What’s next for them?
Loyal’s approach is to leverage the vast amounts of existing data relating to compounds’ effects on aging 
but that hasn’t been translated as there hasn’t been a mechanism to do it. The company currently has two 
IND-filed drugs in its pipeline, both of which are expected to enter clinical trials in 2022 or 2023. LOY-001 
targets a cellular mechanism that is hypothesized to cause large and giant breed dogs to age faster and 
have shorter lifespans than their small-breed companions. LOY-002 targets a mechanism that, in mice and 
humans, has shown notable improvement in cognitive function and all-cause mortality.

What do we think?
There are many reasons why working on aging interventions in dogs makes sense – just see Matt 
Kaeberlein’s Dog Aging Project. Not only is it heartening to believe that our four-legged best friends could 
live longer, healthier and happier lives, but they are also a much more relevant model when it comes to 
translating these effects in humans. We loved speaking to Halioua to find out more about what led her to 
start Loyal, and where the company is headed.
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It’s time to sit up and take notice of 
mitochondria

Who? 
Steven Engle, CEO of CohBar, a biotech company developing a “true portfolio” of mitochondria-based 
therapeutics.

What did he talk about?
Steven Engle told the story of how an initial discovery of a novel group of naturally occurring peptide 
sequences within the mitochondrial genome led to CohBar identifying more than 100 mitochondrial derived 
peptides and the subsequent generation of over 1,000 analogue compounds of those peptides. Engle 
talked about CohBar’s portfolio of mitochondria-based therapeutics, upcoming clinical trials and investor 
interest in mitochondrial therapeutics.
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Best quote from the interview?
“We’re not trying to fix mitochondria – what we expect with these 100 peptides is that there will be 
functionality there that affects all sorts of things. We have 100 keys up on the wall, and we’re pulling them 
down one at a time to see what biological locks they unlock. We’re taking the original peptide and then 
building analogues around it to find an even better molecule, that is more potent, has better function, or 
even has better longevity.”

What’s next for them?
For its lead compound targeting NASH, CohBar expects to have results on its Phase 1b trial by the 
second quarter of this year. In addition, the company has four preclinical programs focused on fibrotic 
diseases, COVID-19 associated Acute Respiratory Distress Syndrome (ARDS), CXCR4-related cancer and 
orphan diseases and cancer immunotherapy. CohBar hopes to move the fibrotic disease and COVID-19 
programmes into clinical trials this year.

What do we think?
Founded by (and indeed named after) two of the world’s leading age-related disease researchers, Drs 
Pinchas Cohen and Nir Barzilai, CohBar’s approach to target mitochondria in order to treat disease is a 
fascinating one. We thoroughly enjoyed catching up with the company’s CEO Steven Engle to learn more 
about where CohBar stands today.
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Growing the longevity startup wave 
through community

Who? 
Nathan Cheng, On Deck’s Longevity Biotech Fellowship’s Program Director, and the mind behind 
Longevity List, Longevity Marketcap and The Longevity Biotech Show. This man’s passion for longevity is 
uncontainable. 

What did he talk about?
Nathan told us all about the journey of the On Deck Longevity Biotech Fellowship – a continuous 
community for people to come together to build, join, or invest in revolutionary longevity biotechnology 
start-ups. On Deck’s mission is to increase the number of people working to build longevity biotechnology 
companies and to foster antiaging innovation.
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Best quote from the interview?
“Many people just don’t see themselves as founders,” Cheng explains. “They feel they have the wrong 
degree, or no PhD, or not enough experience, but in our field there are actually plenty of people with non-
traditional backgrounds who have transitioned in because they are passionate about longevity and have 
founded companies in the space: Ben Kamens at Spring Discovery, Matt Scholz at Oisín Biotechnologies, 
Reason at Repair Biotechnologies, &c. We want to tell them they can do it; we want to give them the 
confidence and support to become founders.”

What’s next for them?
On Deck’s Longevity Biotech Fellowship includes six weeks of onboarding, featuring curated connections 
and workshops and talks covering the fundamentals of biotech entrepreneurship in the context of longevity. 
Onboarding is done in intimate cohorts every 3 months and the next cohort kicks off in february 2022!

What do we think?
This longevity base camp boasts an array of Founding Fellows that reads like the longevity Who’s Who 
(Marco Quarta, Kristen Fortney, Jean Hebert, Matt Kaeberlein, Sebastian Brunemeier, Daniel Ives, 
Reason…). This is a huge opportunity to be part of this programme for revolutionary longevity biotech start-
ups – the biggest impact on human health in history could be just around the corner! We loved catching up 
with Nathan Cheng, ODLB‘s Program Director to get his perspective on things.         
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Cellino: longevity powered by AI, stem 
cells & democracy

Who? 
Nabiha Saklayen, a bio-inspired physicist, entrepreneur and the CEO and co-founder of Cellino Biotech. 
She has been recognised on the MIT Tech Review 35 innovators under 35 list and the Forbes 30 Under 30 
Healthcare list.

What did she talk about?
Dr Saklayen spoke about the birth of Cellino as a result of serendipitous interactions with the right people at 
the right time, why induced pluripotent stem cells are so important to longevity medicine and how Cellino’s 
multi-disciplinary team is enabling them to generate autologous iPSCs at scale. 
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Best quote from the interview?
“Embarking on a mission to solve a problem of significant magnitude requires creative thinking. Cellino’s 
creative core stems from our commitment to converging powerful technologies to solve pressing, global 
challenges. Our version of convergence is the integration of engineering, physical sciences, computation, 
and life sciences. Everyone on the Cellino team speaks a different technical language, brings a unique skill 
set to the table, and has different life experiences. It’s what makes our team unique. We spend significant 
effort on strengthening our communication skills to build a strong, convergent platform. Convergence is one 
of the core pillars of Cellino.” 

What’s next for them?
Cellino’s – and Dr Sakalayen’s – vision is to enable the manufacturing of autologous cell therapies at 
scale, so biotech companies can develop autologous stem cell-derived therapies that do not require 
immunosuppression and are safer for patients. The next iteration of cell therapies would use patient-
specific stem cells banked ahead of time and whenever a patient needed new cells, such as blood cells, 
neurons, or skin cells, the Cellino team could generate them from a stem cell bank.

What do we think?
Induced Pluripotent Stem Cells (iPSCs) have a versatile, almost magical ability to become anything; they 
can be triggered to become beta islet cells for diabetes treatment, or neurons for neurological treatment or 
blood cells, in order to generate new cancer-free blood for leukaemia sufferers. So far, so clever; however, 
all magical things need a Sorting Hat, and it falls to scientists to go through the labour-intensive process of 
inspecting iPSCs, and manually weeding out those that don’t make the grade.

Enter Cellino; its automated process can generate autologous iPSCs at scale, a proposition so eye-
catching that its seed round investor syndicate was co-led by The Engine and Khosla Ventures, and 
boasted participation from Humboldt Fund and 8VC. This interview with Nabiha Saklayen, PhD, CEO & 
Co-Founder of Cellino, helped us understand how this company is achieving the unthinkable.
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Young blood to old – where do the 
answers to aging lie?

Who? 
Irina Conboy, Professor at the University of California, Berkeley in the Department of Bioengineering. 
Irina is an advisor for the SENS research foundation and is one of the most noted scientists working on 
heterochronic parabiosis and related research.

What did she talk about?
Dr Conboy spoke of the hypothesis that surround parabiosis reversing aging in mice, and how the 
reduction of age-elevated blood proteins could be the real reason rejuvenation of older mice occurs. As 
such, Conboy discusses her belief that plasma dilution, not young blood, may hold the answers to systemic 
rejuvenation. 
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Best quote from the interview?
“We showed that by diluting young blood, nothing bad happened – the animal is capable of compensating 
for the plasma dilution very quickly and still remains young. But remarkably, we found that if you dilute old 
plasma by 50%, the old animals are robustly rejuvenated, more significantly than anything else that was 
tried before or concurrently.”

What’s next for them?
Plasma dilution has been an FDA-approved procedure for more than 30 years and has been safely 
used in the treatment of conditions such as auto-immune diseases, acute toxicity, and rejection of organ 
transplants. The Conboys, in conjunction with long-time collaborator Dr Dobri Kiprov, have been conducting 
an IRB-approved pilot study of the technique’s effect on rejuvenation at Kiprov’s San Francisco clinic, 
where has been conducting therapeutic plasma exchange treatments for years. “The results of the pilot 
are very promising and we hope to publish them in a couple of months’ time,” says Conboy. “The next step 
will be a phase three clinical trial.” After hopefully demonstrating efficacy through the pilot study, Conboy 
says that plans are underway for a 200-300 person, placebo-controlled Phase 3 trial to prove the use of the 
plasma dilution as a technology that innovatively treats co-morbidities of aging.

What do we think?
Much of the focus around the heterochronic parabiosis paper was placed on the potential of young blood 
to target age-related disease. Over the ensuing years, the Conboys have continued their study in this area, 
discovering that reducing certain age-elevated blood proteins rejuvenated old mammals. Last year, they 
published papers in Aging and GeroScience, which established that dilution of old blood, rather than young 
blood factors, may hold the key to rejuvenation.

Longevity.Technology’s Young Blood report also dives into some of the companies in the space, looks at 
the regulation involved and covers how to make sense of the preclinical, clinical and non-clinical data in 
order to be better informed about the space.
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New supplement slows aging and 
promotes weight loss

Sugar-proof your way to a longer life. Reducing AGEs to slow aging 
and increase weight loss – how one supplement is fighting the war for 
longevity on two fronts
Overview: We interviewed Pankaj Kapahi, PhD about the science behind GLYLO, and how its ability to 
lower advanced glycation end products (AGEs) – rock the AGEs, as it were. GLYLO is backed by positive 
preclinical data in mice, and Kapahi and his team are now planning clinical trials of the product in humans. 
GLYLO promotes the detoxification of AGEs, reducing their number, and also engages other targets 
that promote healthy aging. The rationale is that glucose itself isn’t toxic, but that the by-products of the 
glycation process that occurs as we metabolise glucose are. One of these by-products, methylglyoxal, 
reacts with proteins, fats and DNA to create AGEs.

“We believe that AGEs contribute to a number of age-related and diabetic complications,” Dr Kapahi told 
Longevity.Technology. “They go up in patients with Parkinson’s, Alzheimer’s, cardiovascular disease, 
diabetic retinopathy, neuropathy and so on. So that’s why we think methylglyoxal is an important target. 
We developed GLYLO to as a product to limit the production of AGEs in vivo, and we do this by targeting 
methylglyoxal.”
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Resveratrol – the small molecule with 
big antiaging ideas

When it comes to antiaging molecules, we can learn a thing or two from 
plants.
Overview: Resveratrol is becoming a popular antiaging supplement; in fact, perhaps a better name for 
it would be reversatrol as it has shown it can extend lifespan in several lab studies. Resveratrol also 
demonstrates anti-inflammatory and anticarcinogenic properties, and can lower blood pressure, improve 
heart health and boost cognition

Resveratrol is gaining popularity – even Dr David Sinclair takes it – partly due to its ability to act as an 
antioxidant agent; antioxidants work by preventing or slowing damage to cells caused by free radicals.

“Free radicals are unstable molecules produced by the body as a reaction to environmental and other 
pressures,” Max Cerquetti, the Co-founder of Nutriop told us. “Resveratrol can scavenge these molecules 
reducing the damage they do, and, in theory, over time, this can reduce the progress of aging.”

“The research into resveratrol is increasing, with nearly 1500 studies last year alone,” says Cerquetti. “It’s 
demonstrated neuroprotective qualities, defence against atherosclerosis and slowing damage from aging 
in numerous studies, and I’m sure there are many additional benefits waiting to be discovered. Perhaps 
nature really does know best!”
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New NAD+ boosting longevity 
supplement hits the market

Elevant Prime dietary supplement contains a “high purity” form of NMN 
that has completed safety and toxicology testing.
Overview: The growing longevity supplement market welcomes a new player in Elevant. With people like 
Dr Eric Verdin on its advisory board, the brand is clearly putting an emphasis on science. And, with Prime 
expected to be the first of many NMN-based products from Seneque’s portfolio of consumer brands, we’ll 
be watching developments with interest!

Depletion of NAD+ in our bodies as we age is associated with the hallmarks of aging and may be involved 
in a wide-range of age-related conditions, such as metabolic disorders, cancer and neurodegenerative 
diseases. It is thought that boosting NAD+ levels may slow or even reverse aspects of aging and potentially 
delay the progression of age-related diseases, leading to a growing interest in supplements that claim to 
boost NAD+, such as those containing NMN.

Elevant indicates that we can expect to see further development of NMN-C to support cardiovascular, 
cognitive, muscular, skin and immune health.
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Tree of Longevity – understanding 
how supplements work

Pathways? Hallmarks? Biomarkers? Understanding the longevity 
supplements lingo can help you make better choices for your 
healthspan.
Overview: Getting your head round the concept that longevity supplements affect the molecular pathways 
controlling the hallmarks of aging, rather than directly acting on the hallmarks, is no mean feat. To that 
end, we have devised the Tree of Longevity, which first made its appearance in our Supplements Market 
Intelligence Report.

Here’s how it works: imagine the hallmarks of aging to be a tree; the molecular pathways controlling the 
hallmarks of aging would be the roots, and the ingredients within longevity supplements would be the 
fertiliser, influencing these pathways to decelerate the rate of aging.

.

4

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/product/longevity-supplements-market-report/
https://www.longevity.technology/product/longevity-supplements-market-report/
https://www.longevity.technology/product/longevity-supplements-market-report/


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 99

Berberine could be longevity 
supplements’ “best-kept secret”

From tackling senescence to lowering blood sugar, berberine is the 
supplement with a host of tricks up its sleeves.
Overview:  A quick glance at PubMed shows that the number of papers published on berberine rises year-
on-year; in fact, over 630 papers were published in 2020 alone. Berberine’s traditional success, and its 
potential for therapeutic benefits mean that people are waking up to the supplement that might even give 
prescription drugs a run for their money when it comes to lowering blood sugar. 

Nutriop Co-founder Max Cerquetti told us: “Berberine is a powerful supplement, but not a particularly well-
known one. At Nutriop, we hope to change that with our Berberine HCL, which takes the natural benefits of 
berberine and supercharges things with the latest scientific developments. 

“Berberine may be the health supplement industry’s best-kept secret, but considering that up to 80% of 
people aged over 35 are either diabetic or pre-diabetic, we’re keen to get the story out there!” 

The antiaging checklist for berberine warrants a lot of ticks… AMPK activation, ameliorating cellular 
senescence, life extension in murine models, glucose reduction, weight loss, anti-inflammatory, anti-
oxidant… It’s a most impressive list for a supplement most of us haven’t even heard of, but is readily 
available.                                       
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This report has been produced by the Market Intelligence Unit of Longevity.Technology – the 
number one online destination for daily news on the growing longevity market.

As a brand of First Longevity Limited, we bring together innovators and investors to commercialise the 
companies that will form the longevity economy.

There are already 100+ rejuvenation biotechs working on unique therapies and building R&D pipelines to 
increase healthspan and lifespan.

At the same time, all around the world, innovators are releasing nanobots, reprogramming nerve signals 
and applying AI to create exciting and scalable contributions to human longevity. As a team we look beyond 
rejuvenation therapies to embrace other technologies that participate in the longevity investment category: 
agetech, xenotransplantation, biomarkers, AI, bioprinting, neuroceuticals, GRAS supplements … over the 
coming period we will be publishing regular reports. 

There are multiple technologies that contribute to the reduction of morbidity and the extension of lifespan: 
they will provide investors and innovators with both risks and returns. We’re here to help analyse, report 
and educate.

You can find information about our next reports by visiting: https://www.longevity.technology/analysis/

About us      

A new era of healthspan and longevity:

Longevity supplements

Longevity Market Intelligence Unit

Building on the shoulders of giants:

Longevity drugs

Longevity Market Intelligence Unit

A powerhouse of the longevity economy:

Longevity Market Intelligence Unit

Mitochondria

A new era of healthspan and longevity:

Senotherapeutics

Longevity Market Intelligence Unit 

Where longevity science and aesthetics meet:

Advanced cosmetics

Longevity Market Intelligence Unit

Maintaining organisms in readiness for escape velocity:

Organ regeneration

Longevity Market Intelligence Unit

Digital systems for healthspan and lifespan:

Digital longevity

Longevity Market Intelligence Unit

Artificial intelligence for novel longevity drug discovery:

AI longevity drug discovery 

Longevity Market Intelligence Unit

Novel compounds for longevity food supplements:

Longevity ingredients

Longevity Market Intelligence Unit

Technologies to live long and independent :

Aging in place

Longevity Market Intelligence Unit

Measurement and tracking of lifespan interventions:

Aging clocks

Longevity Market Intelligence Unit

Measurement to choose healthspan and lifespan interventions: 

Longevity biomarkers

Longevity Market Intelligence Unit

The long and short of human longevity:

Telomeres

Longevity Market Intelligence Unit

Therapeutic signaling to manage organic neural networks:

Electroceuticals

Longevity Market Intelligence Unit

Nano-scale solutions for macro-level challenges:

Nano-medicine for Longevity

Longevity Market Intelligence Unit

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 101

References
AARP. (2021). The Economic Impact of Supporting Working Family Caregivers. Retrieved from https://
www.aarp.org/content/dam/aarp/research/surveys_statistics/econ/2021/longevity-economy-working-family-
caregivers-infographic.doi.10.26419-2Fint.00042.007.pdf: https://www.aarp.org/content/dam/aarp/research/
surveys_statistics/econ/2021/longevity-economy-working-family-caregivers-infographic.doi.10.26419-
2Fint.00042.007.pdf

AcqNotes. (2021, June 15). Technology Development. Retrieved from Acq Notes: https://acqnotes.
com/acqnote/tasks/technology-readiness-level#:~:text=Technology%20Readiness%20Levels%20
%28TRL%29%20Defined%20%20%20Level,are%20integ%20...%20%205%20more%20rows%20

Age UK. (2018, July 9). New analysis shows the number of older people with unmet care needs soars to 
record high . Retrieved from Age UK: https://www.ageuk.org.uk/latest-press/articles/2018/july-2018/new-
analysis-shows-number-of-older-people-with-unmet-care-needs-soars-to-record-high/

Aldridge, H., & Hughes, C. (2016). Informal care and poverty in the UK. NPL.

Anissimov, M. (2020). What are Some Significant Recent Advances in Robotics? Retrieved from InfoBloom: 
https://www.infobloom.com/what-are-some-significant-recent-advances-in-robotics.htm

Barry, A. (2019, June 25). Pensioner poverty is trapping more of us, and that’s not right. Retrieved from 
Independent Age: https://www.independentage.org/pounds-shilling-pensions/no-place-like-home/pensioner-
poverty

Beattie, K. (2019). The impact of the UK’s ageing population on pensions. Womble Bond Dickinson.

Berman, A., & Dorrier, J. (2016, March 22). Technology Feels Like It’s Accelerating - Becasue It Actually Is. 
Retrieved from SingularityHub: https://singularityhub.com/2016/03/22/technology-feels-like-its-accelerating-
because-it-actually-is/

Black, A. (2019, October 23). Brexit factor in ‘care jobs emergency’. Retrieved from BBC: https://www.bbc.
co.uk/news/uk-scotland-scotland-business-50150823

Bresnick, J. (2016, March 22). 4 Basics to Know about the Role of FHIR in Interoperability. Retrieved 
from HEalth IT Analytics: https://healthitanalytics.com/news/4-basics-to-know-about-the-role-of-fhir-in-
interoperability

CareChoices. (2021). Virtual reality therapy for care home residents. Retrieved from CareChoices: https://
www.carechoices.co.uk/virtual-reality-therapy-care-home/

CarersUK. (2019, February 5). Research: More than 600 people quit work to look after older and disabled 
relatives every day. Retrieved from CarersUK : https://www.carersuk.org/news-and-campaigns/news/
research-more-than-600-people-quit-work-to-look-after-older-and-disabled-relatives-every-day

Carnermolla, P. (2018). Ageing in place and the internet of things – how smart home technologies, the built 
environment and caregiving intersect. Visualization in Engineering, 7.

CBS. (2020, December 16). Forecast: Population growth unabated in the next 50 years. Retrieved from 

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 102

CBS: https://www.cbs.nl/en-gb/news/2020/51/forecast-population-growth-unabated-in-the-next-50-years

Cox, T. (2021, January 26). The Futrue of Virtual Reality: How Advanced Will VR Get? Retrieved from 
GetApp: https://www.getapp.com/resources/how-advanced-will-vr-get/

Cracknell, R. (2010). The ageing population: key issues for the 2010 parliament. Retrieved from UK 
Parliament: https://www.parliament.uk/globalassets/documents/commons/lib/research/key_issues/key-
issues-the-ageing-population2007.pdf

Eddie. (2021, January 4). Best 5 Wearable Blood Sugar/Glucose Monitor Devices - Best CGM 2021 . 
Retrieved from Wear To Track: https://weartotrack.com/wearable-blood-sugar-monitor/

Eggers, W. D., Turley, M., & Kishnani, P. K. (2018). The Future of Regulation: Principles for regulating 
emerging technolgies. Deloitte.

EleanorGaccetta. (2021, April 10). The Common Safety Risks for the Elderly. Retrieved from Eleanor 
Gaccetta: https://www.onecaregiversjourney.com/the-common-safety-risks-for-the-elderly/

Erynn. (2018, February 11). New Dental Technology for Seniors. Retrieved from 360SHS: https://
seniorshelpingseniorsnh.com/elderly-home-caregivers/new-dental-technology-seniors

Felgar, M. (2021). 5 Healthcare Technologies Transforming Aging in Place. Retrieved from Health Works 
Collective: https://www.healthworkscollective.com/5-healthcare-technologies-transforming-aging-in-place/

French, M. (2019, March 25). How Artificial Intellegence is advancing engagement with Defined 
Contribution pensions. Retrieved from Willis Towers Watson: https://www.willistowerswatson.com/
en-GB/Insights/2019/03/how-artificial-intelligence-is-advancing-engagement-with-defined-contribution-
pensions#:~:text=At%20a%20basic%20level%2C%20AI%20is%20a%20computer,used%20to%20
manage%20communications%20from%20mainst

FutureMarkets. (2017). The Global Market for Nanotechnology in Smart Textiles and Wearables .

Gaydecki, P., Heuvel, E. V., Jowitt, F., Long, A., Worthington, J., Drake, M., . . . Fernandes, B. (2011). 
Smart Underwear - Assistive technology developed for continence pad users. Everyday Technolgoy for 
Independence and Care, 26-32.

Government, U. (2016). Future of an Ageing Population. London: Government Office for Science.

Graybill, E. M., McMeekin, P., & Wildman, J. (2014). Can Aging in Place Be Cost Effective? A Systematic 
Review. PlosOne.

Hancock, M. (2020, February 12). Adding years to life and life to years: our plan to increase healthy 
longevity. Retrieved from GOV.UK: https://www.gov.uk/government/speeches/adding-years-to-life-and-life-
to-years-our-plan-to-increase-healthy-longevity

Holmes, J. (2016). An Overview of the Domiciliary Care Market in the United Kingdom. UKHCA.

Kingston, A., Comas-Herrera, A., & Jagger, C. (2018). Forecasting the care needs of the older population 
in England over the next 20 years: estimates from the Population Ageing and Care Simulation (modelling 
study) . The Lancet, 447-455.

Kogan, R., & Bryant, K. (2019, March 8). Progam Spending Outside Social Security and Medicare 
Historically Low as a Percent of GDP and Projected to Fall Further. Retrieved from Center on Budget and 
Policy Priorities: https://www.cbpp.org/research/federal-budget/program-spending-outside-social-security-
and-medicare-historically-low-as-a

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 103

Lanzito, C. (2018, July). Isolation and Lonliness: Voice-activated Technology might help. Retrieved from 
AARP: https://www.aarp.org/home-family/personal-technology/info-2018/isolation-loneliness-technology-
help.html

Miller, G. (2021, April 19). HL7 V2 vs. FHIR: Key Differences in Healthcare Data Exchange Standards. 
Retrieved from cloudticity: https://blog.cloudticity.com/hl7-vs-fhir-key-differences-healthcare-data-exchange

NT, B. (2020, May 9). Top Seven Companion and Social Robots for Elderly People. Retrieved 
from Roboticsbiz: https://roboticsbiz.com/top-seven-companion-and-social-robots-for-elderly-
people/#:~:text=%20Top%20seven%20companion%20and%20social%20robots%20for,and%20
singing%2C%20playing%20games%20and%20reading.%20More%20

Nuclear Decommissioning Authority. (2014). Guidance on Technology Readiness Levels . London: UK 
Government.

Panova, E. (2021) Which AI Has Come Closest To Passing The Turing Test? Retrieved from Dataconomy: 
https://www.dataconomy.com/2021/03/which-ai-closest-passing-turing-test/

Perlin, J., Baker, D., Blanck, M., Brailer, D., Fridsma, D., Frisse, M., . . . Tang, P. (2016, September 19). 
Information Technology Interoperability and Use for Better Care and Evidence; A Vital Direction for Health 
and Health Care. Retrieved from National Academy of Medicine: Swp-content/uploads/2016/09/Information-
Technology-Interoperability-and-Use-for-Better-Care-and-Evidence.pdf

Poon, L., & Holder, S. (2020, May 6). The ‘New Normal’ for Many Older Adults Is on the Internet. Retrieved 
from Bloomberg CityLab: https://www.bloomberg.com/news/features/2020-05-06/in-lockdown-seniors-are-
becoming-more-tech-savvy

Poston, D. (2020). 3 Ways that the US population will change over the next decade. Retrieved from PBS: 
https://www.pbs.org/newshour/nation/3-ways-that-the-u-s-population-will-change-over-the-next-decade

Ray, S., & Davidson, S. (2014). Dementia and Cognitive Decline Evidence Review.

Rinderud, P. (2021, January 26). Seniors and technology during COVID-19: the latest insights . Retrieved 
from Ericcsson: https://www.ericsson.com/en/blog/2021/1/seniors-and-technology-during-covid

Salmon, P. (2011). How Robots Are Being Used in Medicine. Retrieved from: Technically Easy. https://
technicallyeasy.net/how-robots-are-being-used-in-medicine/

Savage, M. (2020, March 26). Can artificial intelligence fight elderly loneliness. Retrieved from BBC: https://
www.bbc.com/worklife/article/20200325-can-voice-technologies-using-ai-fight-elderly-loneliness

Servat, C., & Super, N. (2019). Age-Forward Cities For 2030. Milken Institute .

Snider, N. (2016, March 24). Home Matters: Aging in Place Housing Survey. Retrieved from AARP: https://
states.aarp.org/virginia/home-matters-survey#:~:text=According%20to%20AARP%2C%2090%25%20
of%20older%20adults%20nationwide,designed%20to%20accommodate%20the%20needs%20of%20-
aging%20homeowners.

Stavropoulos, T., Papastergiou, A., Mpaltadoros, L., Nikolopoulos, S., & Kompatsiaris, I. (2020). IoT 
Wearable Sensors and Devices in Elderly Care: A Literature Review. . Sensors (Basel)., 16;20(10):2826. .

Storey, A. (2018, August 13). Living Longer: How our population is changing and why it matters. 
Retrieved from Office for National Statistics: https://www.ons.gov.uk/peoplepopulationandcommunity/

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022: First Longevity Limited. All rights reserved. Report version 1.0 www.Longevity.Technology 104

birthsdeathsandmarriages/ageing/articles/livinglongerhowourpopulationischangingandwhyitmatters/2018-
08-13#what-are-the-implications-of-living-longer-for-social-care-services

Storey, A., Coombs, N., & Leib, S. (2019, March 15). Living Longer: caring in later working life. 
Retrieved from Office for National Statistics: https://www.ons.gov.uk/peoplepopulationandcommunity/
birthsdeathsandmarriages/ageing/articles/livinglongerhowourpopulationischangingandwhyitmatters/2019-
03-15#who-is-providing-unpaid-care

STS, T. (2021). Which are the best smart cookers to cook from your phone? Retrieved from 
SmartTechStuff: https://www.smarttechstuff.co.uk/clever-homes/best-smart-cookers.html#

Super, N. (2020). Three Trends Shaping the Politics of Aging in America. Public Policy & Aging Report, 39-
45.

The British Academy. (2021). The COVID Decade: Understanding the long-term societal impacts of 
COVID-19.

Thompson, D.-C., Barbu, M.-G., Beiu, C., Popa, L. G., Mihai, M. M., Berteanu, M., & Popescu, M. N. 
(2020). The Impact of COVID-19 Pandemic on Long-Term Care Facilities Worldwide: An Overview on 
International Issues. BioMed Research International.

TWI. (2021). What are Technology Readiness Levels (TRL)? Retrieved from TWI: https://www.twi-global.
com/technical-knowledge/faqs/technology-readiness-levels

United States Census Bureau. (2018, March 13). Older People Projected to Outnumber Children for First 
Time in U.S. History . Retrieved from United States Census Bureau: https://www.census.gov/newsroom/
press-releases/2018/cb18-41-population-projections.html.

U.S. Department of Health and Human Services. (2019). Long-term Care Providers and Services Users in 
the United States 2015-2016. U.S Government publishing.

Villalobos-Zúñiga, G., & Cherubini, M. (2017). Not a Technology Person: Motivating Older Adults Toward 
the Use of Mobile Technology. ResearchGate.

Vogels, E. (2020, January 9). About one-in-five Americans use a Smart watch or Fitness tracker. Retrieved 
from Pew Research Center: https://www.pewresearch.org/fact-tank/2020/01/09/about-one-in-five-
americans-use-a-smart-watch-or-fitness-tracker/

Wang, S., Bolling, K., Mao, W., Reichstadt, J., Jeste, D., Kim, H.-C., & Nebeker, C. (2019). Technology to 
Support Aging in Place: Older Adults’ Perspectives. Healthcare (Basel), 10;7(2):60.

Yachnin, D., Gharib, G., Jutai, J., & Finestone, H. (2017). Technology-assisted toilets: Improving 
independence and hygiene in stroke rehabilitation. SAGE journals.

YouGov. (2021). Most Popular Forms of Elderly Care. Retrieved from YouGov: https://yougov.co.uk/topics/
politics/trackers/mo

https://www.longevity.technology/?utm_source=bottomrightwebsite&utm_medium=annualreview2021report&utm_campaign=reports
https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports


Copyright 2022 First Longevity Limited. All rights reserved. Longevity.Technology and its associated logo 
is a trademark of First Longevity Limited and the subject of trademark applications or registrations in 
various countries around the world. All other trademarks are the property of their respective owners.

We bring together innovators 
and investors to commercialise 
the companies that will form 
the longevity economy.

https://www.longevity.technology/?utm_source=ltlogo&utm_medium=annualreview2021report&utm_campaign=reports

