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Highlighted Grants

DARPA’s Next-Generation Nonsurgical Neurotechnology (N3) program aims to 
develop high-performance, bi-directional brain-machine interfaces for able-bodied 
service members. +info

EC-funded HERMES project aims to drive self-repair of dysfunctional brain circuits 
by intelligent biohybrids, made by the symbiotic integration of bioengineered brain 
tissue, neuromorphic microelectronics and artificial intelligence. +info

The NSF has granted $1M to the University of California at San Diego to develop 
and leverage new human-computer interface technology as a learning coach and 
personal cognitive development assistant that facilitates learning to read and other 
critical skills in cognitive development. +info

SIENNA Project focuses on ethical and human rights challenges posed by human 
genomics, human enhancement and human-machine interaction technologies such 
as robots and smart devices. +info

The face of promising research:
Davide Valeriani, researcher at Harvard 
University +info
Saskia Nagel, Prof. for applied ethics at RWTH 
Aachen University.  +info

GOAL: The effective use of information technology in augmenting human 
intelligence and cognitive capabilities.

Futuristic Scenarios

Identified (as a broader topic) as one of Gartner key trends of the future, human 
augmentation (in a broad sense). Here we explore a more specific line which is 
cognitive capabilities augmentation, primarily by AI and other means (bionics, 
etc). Michael Nielsen discusses long-term augmented memory could be 
chieved even with simple 
programs like flash cards 
(e.g. Anki).
+info

Source pic: Gartner

Other promising research: 
Michael Nielsen from Ycomibinator research arm, one of 
the most active and prestigious startup accelerators in the 
world and Shan Carter from Google Brain group. +info

https://www.darpa.mil/news-events/2019-05-20
https://cordis.europa.eu/project/rcn/219205/factsheet/en
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1719130
https://cordis.europa.eu/project/rcn/210254/factsheet/en
https://simonyanlab.hms.harvard.edu/people/davide-valeriani-phd
https://ethicsandtechnology.eu/member/nagel-s-saskia/
https://www.weforum.org/agenda/2019/09/how-privacy-tech-is-redefining-the-data-economy/
https://scholar.google.es/citations?user=ZP0eZ94AAAAJ&hl=en&oi=sra


Cognitive Augmentation and 
Intelligence Amplification

Hardware seems to be the subcategory inside Neuromorphic Computing and Cognitive 
Intelligence that represent the biggest challenege could have a higher impact. Besides it’s 
experiencing a bigger growth than the field in general. 

Number of records in Cognitive Augmentation [1]

Public Funding awarded to Cognitive Augmentation since 2010 [1]

Top active organizations in Cognitive Augmentation [1]

[1] Source Linknovate: http://bit.ly/cognitiveaugm

Most active countries in Cognitive Augmentation [1]

Securboration has received the two phases of NSF’s SBIR program to develop a cognitive 
augmentation environment.
As for DIARISSIMA Corp., they have patented an augmented intelligence system.

http://bit.ly/cognitiveaugm


Highlights

Researchers have identified or designed senolytic compounds that can curb aging by 
regulating senescent cells. The most promising ones are rapamycin, metformin, and 
nutraceuticals and NAD+ (nicotinamide adenine dinucleotide).
Cellular Senescence is also targeted at cancer therapy, with approximately half of research 
grants awarded to this aim.
The Netherlands Cancer Institute has received €2,8M from the EC to develop a senescence 
therapy for cancer. First inducing senescence in cancer cells and then killing those 
senescence cells. +info

The National Institutes of Health has also largely funded this research topic. It stands out a 
$2,8M project awarded to Mayo Clinic that targets cellular senescence to extend lifespan. 
+info

As for UK’s innovation grants, the University of Cambridge has received £875.000 to explore 
if senescent cells are decisive in lung cancer initiation. +info

The face of promising research: 
David Sinclair, co-director of the Paul F. Glenn Center for 
the Biology of Aging, Harvard Medical School.  +info
Sebastian Grönke, researcher at Max-Planck Institute for 
Biology of Ageing +info
Pekka Katajisto, biotechnology group leader at Uni. of 
Helsinki.  +info

Senescent cells appear to be one of the root causes of aging. They secrete 
a mix of molecules that triggers chronic inflammation, damages the 
surrounding tissue structures, and changes the behavior of nearby cells for 
the worse.

Futuristic Scenarios

Senolytics: how a new pill could spell the end of ageing
An emerging – and highly anticipated – area of anti-ageing medicine. If 
the studies continue to be as successful as hoped, those who are 
currently middle-aged could become the first generation of oldies who 
are youthful for longer. +info

Other promising research: 

Francis Rodier, Univ. Montreal (Canada) +info
Masashi Narita, Group Leader in Univ. Cambridge+info
(UK); Roel Goldschmeding , UMC Utrecht (NL), and

Nathan LeBrasseur, Mayo Clinic (USA).

https://www.linknovate.com/grant/sencan-senescence-therapy-for-cancer-240717/
https://projectreporter.nih.gov/project_info_description.cfm?aid=9701869&icde=46280924
http://gtr.ukri.org/projects?ref=MR/R000530/1
https://genetics.med.harvard.edu/sinclair/people/sinclair.php
https://www.age.mpg.de/science/research-laboratories/partridge/group-members/
https://www.katajisto-lab.com/people
https://www.theguardian.com/science/2019/sep/02/the-science-of-senolytics-how-a-new-pill-could-spell-the-end-of-ageing
https://icm.qc.ca/en/recherche-scientifique/chercheurs/dr-rodier/
https://www.cruk.cam.ac.uk/research-groups/narita-group


Cellular Senescence & 
Life Extension
Subtopics Senolytics and Metformin are the ones growing the most in 
importance.

Number of records in Senolytics [1] 

Number of records in Metformin research for Cellular Senescence [2]

[1] Source Linknovate: http://tiny.cc/senolytics
[2] Source Linknovate: http://tiny.cc/cellularsenescence
[3] Source Linknovate: http://tiny.cc/orgcellularsenescence

Most active countries in Cellular Senescence [3]

Top Organizations in Cellular Senescence [3]

Cellular Senescence activity is mostly academic (unis. and research centers make up for 91% 
of all organizations working on the topic). Only one company, Bioventures makes it to the top 
ten. They have four patent applications for targeting and selectively depleting senescent cells.

http://tiny.cc/senolytics
http://tiny.cc/cellularsenescence
http://tiny.cc/orgcellularsenescence
https://www.linknovate.com/affiliation/bioventures-inc-4511935/all/?query=%22cellular%20senescence%22,%22senescent%20cell%22,%22senescent%20cells%22&query=aging,ageing,cancer,tumor


Highlights: Connected to multiple conditions and possibilities in healthcare

The human microbiome has been linked to all sorts of conditions, ranging from inflammatory bowel 
disease to diabetes, multiple sclerosis, autism, cancer, and AIDS.

The White House Office of Science and Technology Policy (OSTP), in collaboration with Federal 
agencies and private-sector stakeholders, have launched $121M National Microbiome Initiative (NMI) 
to foster the integrated study of microbiomes across different ecosystems. +info 

In Europe, the EC has funded some initiatives that aim to understand the effect of microbiome in 
human health and ways of improving it. The most recent and relevant ones:
 IMBIBE project: develop a platform to study host-microbiome interactions and consequences for 

pathophysiology, in particular, of the gastrointestinal tract and brain. 
 MASTER will mine microbiome data to develop concrete microbiome products, foods/feeds, 

services or processes with high commercial potential, which will benefit society through improving 
the quantity, quality and safety of food. 

 BRuSH wants to confirm the hypothesis that microbiome communities dominated by LPS-
producing bacteria which induce a particularly strong pro-inflammatory immune response in the 
host, will have a negative effect on respiratory health. 

 MICROB-PREDICT aims at understanding microbiome-based biomarkers to predict 
decompensation of liver cirrhosis and treatment response. 

The face of promising research:
John F. Cryan, prof. & chair, Dept. of Anatomy & 
Neuroscience at University College Cork. +info
Satya Prakash, prof. of biomedical engineering in McGill's 
Faculty of Medicine.  +info

A plethora of conditions, from obesity to anxiety, appear to be linked to the 
microbes inside us.
The microbiome comprises all of the genetic material within a microbiota (the 
entire collection of microorganisms in a specific niche, such as the human 
gut). 

Other promising research: 

McGill University scientists fed fruit flies with a 
combination of probiotics and an herbal supplement 
called Triphala that was able to prolong the flies' 
longevity by 60 % and protect them against chronic 
diseases associated with aging.  +info

Futuristic Scenarios

Simply put, the Viome Gut Intelligent Test is the most advanced microbiome
test in the world. It uses advanced metatranscriptomic sequencing 
technology developed at the Los Alamos National Laboratory for national 
security purposes to map the strains and species of bacteria, fungi, phages, 
yeast, parasites, and viruses that make up your unique gut microbiome. But 
you don’t have to go to some sterile clinic to be poked and prodded. You 
can take Viome’s state-of-the-art test from the comfort of your own home. 
+info

Source: Futurism & Biocote

https://obamawhitehouse.archives.gov/the-press-office/2016/05/12/fact-sheet-announcing-national-microbiome-initiative
https://cordis.europa.eu/project/rcn/212249/factsheet/en
https://cordis.europa.eu/project/rcn/218782/factsheet/en
https://cordis.europa.eu/project/rcn/219729/factsheet/en
https://cordis.europa.eu/project/rcn/220953/factsheet/en
http://apc.ucc.ie/john_cryan/
https://www.mcgill.ca/expmed/dr-satya-prakash
https://www.eurekalert.org/pub_releases/2018-05/mu-ts053118.php
https://www.wsj.com/articles/how-robots-are-improving-pharma-research-1528297201


Microbiome for 
Enhanced 
Human Health
Research is skyrocketing in recent years.

Number of records in Microbiome for enhancing human life [1] 

Public Funding awarded to Microbiome for enhancing human life [1]

[1] Source Linknovate: http://tiny.cc/MicrobiomeEnhancing

Most active countries in Microbiome for enhancing human life [1]

Top Organizations in Microbiome for enhancing human life [1]

Biome & age
The link between the gut biome and age is being 
described by longevity researcher Alex Zhavoronkov
and a team of his colleagues at Insilico Medicine, an 
artificial intelligence startup focused on drug 
discovery, biomarker development, and aging 
research. +info

Given its quite recently-proved impact in overall health, and that it is yet underexplored, a 
myriad of startups have entered the topic and focus on subtopics like oral health (C3J 
Thereapeutics), skin diseases (Azitra), intestinal health (Enterome, Second Genome), clinical 
diagnostics (ARTPred), drug delivery (Blue Turtle Bio), dietary supplements (ISO Thrive), and 
genomics (uBiome).

http://tiny.cc/MicrobiomeEnhancing
https://singularityhub.com/2019/02/05/this-ai-can-tell-your-age-by-analyzing-your-gut-microbiome/


Highlights: IP concentrated in few organisations

Founded in 1972, the Alcor Life Extension Foundation is a non-profit organization that works in 
cryonics, cryonics research, and cryonics technology. +info

No recent grants arefound awarded to the topic of Cryonics with a potential application in life 
extension or similar biotech goals.

Oregon Cryonics is a non-profit cryonics provider  + info

Today there are three places in the US known to store preserved human brains in the hopes of 
reanimation: Alcor, the well-known Arizona-based facility; the Cryonics Institute, a 41-year-old 
organization outside Detroit; and Oregon Cryonics, in Salem, where they try to master the art of 
cryonic preservation. + info

The face of promising research:
Ramon Risco, Prof. of engineering and director of the 
CryoBioTech Cryobiology Laboratory at the University of 
Seville. +info
David Shaw, prof. of research integrity at the Biozentrum at 
the University of Basel +info

Cryopreservation has not yet been successfully applied to large 
structures, such as human kidneys for transplantation, because we 
have not yet adequately been able to produce suitable equipment to 
optimize all the steps.

Other promising research: 

Nectome is a startup working to preserve physical 
brains but also the memories inside them. The next 
step is to find a way to upload those frozen memories 
into a server so people can live a new life as a 
computer simulation. +info

Futuristic Scenarios

Transhumanism: No death and an enhanced life.
The eradication of ageing as a cause of death; that we can and 
should use technology to augment our bodies and our minds; 
that we can and should merge with machines. +info

https://www.alcor.org/
http://www.oregoncryo.com/aboutOC.html
https://qz.com/914490/theres-a-completely-legal-reason-this-american-dentist-has-an-office-full-of-human-heads/
https://investigacion.us.es/sisius/sis_showpub.php?idpers=1183
https://www.bloomberg.com/research/stocks/private/person.asp?personId=61473624&privcapId=2113506&previousCapId=2113506&previousTitle=Tri%20Alpha%20Energy,%20Inc
https://nationalpost.com/news/world/new-startup-wants-to-preserve-your-brain-but-theres-one-catch-the-process-will-kill-you
https://www.theguardian.com/technology/2018/may/06/no-death-and-an-enhanced-life-is-the-future-transhuman


Cryonics
Activity in the topic is low and concentrated in few organisations.

[1] Source Linknovate: http://tiny.cc/extensioncryopreservatio

Most active organizations in Cryonics [1]

Academia mainly focuses on the ethics and RRI aspects of cryonics.
21st Century Medicine, a privately funded cryonics research lab, has developed a technique 
that enabled the reservation of a rabbit brain though vitrification and storage at -196℃, without 
disturbing the connections between the neurons.

Most active countries in Cryonics [1]

Better laws for protecting cryonicists
As life-preservation becomes a more mainstream 
alternative, it is a necessity to create a legal 
framework in which cryonicists’ rights are protected.
Cryonicists hope for a legally binding framework of 
rules and guidelines that states would implement to 
respect and honor human-body preservation 
contracts and Documents of Gift. + info 

http://tiny.cc/extensioncryopreservatio
https://qz.com/1555363/cryogenics-is-facing-legal-trouble-with-body-preservation/
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