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Highlighted:  a new market reality 

By 2021, consultant firm Frost & Sullivan expects that AI systems will generate $6.7 billion in 
revenue from healthcare alone. One area that ML is significantly evolving is genomics.

The MIT has received $3M from ARPA-E to develop a process to directly convert methane into 
a usable transportation fuel in a single step. +info 

Several organizations have received SME Instrument funding in bioinformatics projects. 
Emedgene technologies, for instance, has developed an ICT platform for clinical 
interpretation of genomic data. +info

EPSRC has granted £4M to Newcastle University to develop “synthetic portabolomics”, a set 
of academically and industrially useful organisms where the plug-in points for the genetic 
circuit will be the same for each of the organisms, allowing the genetic circuit to be moved 
from one organism to another with changes. +info

The face of promising research:
David Jones, Head of the Bioinformatics Group at University 
College of London. +info
Andrea Sottoriva, director of the Centre for Evolution and Cancer
at the Institute of Cancer Research  +info
Natalio Krasnogor, prof. of Computing Science and Synthetic 
Biology at Newcastle Uni.  +info

Allows for making decisions about care, what an organism might be 
susceptible to in the future, what mutations might cause different 
diseases and how to prepare for the future. Bioinformatics will help 
advanced gene sequencing but also gene editing.

Other promising research: 

CRISPR gene-editing technology allows for 
removing or editing parts of DNA to treat genetic 
disorders. CRISPR research led by Osaka 
University researcher Yoshizumi Ishino (since 
1987) +info

Futuristic Scenarios

Designer babies 
Cells extracted from embryos would tell us the likelihood of specific 
traits and disease states. We will be able to predict how a potential 
child will be realized as a human being. +info

https://arpa-e.energy.gov/?q=slick-sheet-project/single-step-methane-liquid-fuels
https://cordis.europa.eu/project/rcn/213722/en
https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/N031962/1
http://www0.cs.ucl.ac.uk/staff/d.jones/
https://www.icr.ac.uk/our-research/centres-and-collaborations/centres-at-the-icr/centre-for-evolution-and-cancer
https://www.healtheuropa.eu/artificial-intelligence-in-cancer/88685/
https://www.ncl.ac.uk/computing/people/profile/nataliokrasnogor.html%23background
https://singularityhub.com/2019/04/10/new-crispr-method-can-edit-over-13000-spots-in-a-single-cell/?fbclid=IwAR3i9jhd_oJjyvXwBmee0HxdSDuA0sDewE-xoiytNfyy3nl8381_Dwrwh04%23sm.00nwhi0f13ncfrk10rv1k36eap7v1
https://singularityhub.com/2018/11/14/designer-babies-and-their-babies-where-ai-and-genomics-could-take-us/


Bioinformatics and 
AI in Genetics
Activity in the topic has been steadily increasing over the years. The 
trend is expected to peak in 2019.

Number of records in AI Bioinformatics [1] 

Public Funding awarded to AI Bioinformatics since 2010 [1]

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

Mostly focused on applying machine learning technology to cancer treatment research.
John’s Hopkins Uni. is exploring bioinformatics for skin cancer and melanoma and to identify 
Mendelian disease genes.
Harvard also is one of the organizations with most published research in the area, and is 
working on SNP genotyping, identifying lupus patients, and has created the ProteinNET series 
of data sets to provide a standardized or training and assessing data-driven models of protein 
sequence-structure relationships.

Most active organizations in AI Bioinformatics [1]

http://tiny.cc/AIBioinformatics


Highlighted Grants

The Imperial College of London has received £5M from EPSRC to develop SmartHeart: next-
generation cardiovascular healthcare via integrated image acquisition, reconstruction, 
analysis and learning.  +info 

DNFR-funded StemPhys Center aims to significantly advance the knowledge of stem cell 
commitment and differentiation through stem cell research with expertise in modeling, bio-
imaging, and mechanical manipulation of living matter.  +info

The EC is funding several projects from the development of bioimaging techniques and tools 
to the opening of new markets. NanoTBTech aims to develop a 2-D thermal bioimaging 
technology featuring sub-microscale resolution, based on nanothermometers and heater-
thermometer nanostructures.  +info

The face of promising research:
Daniel Rueckert, Head of the Department of Computing at 
Imperial College London.  +info
Lene Broeng Oddershede, Group Leader of the Optical Tweezers 
Group at the Niels Bohr Institute. +info

Recent developments include super-resolution, two-photon 
fluorescence excitation microscopy, fluorescence excitation 
microscopy, fluorescence recovery/redistribution after photobleaching 
(FRAP), and fluorescence resonance energy transfer (FRET).

Other promising research: 

Photoacoustic imaging uses light pulses as the 
probing energy beam for imaging soft-tissues, with 
the aim to visualize sites where optical absorption 
takes place in tissue.
+info

Futuristic Scenarios

Disease-fighting machines working inside the human body
In addition to boosting the effectiveness and lessening the side 
effects of powerful drugs, nanorobots loitering in our bloodstream 
could act as early warning systems for disease. And tiny wireless 
surgical tools could let doctors perform medical procedures without 
cutting people open. +info

https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/P001009/1
https://stemphys.nbi.ku.dk/research/
https://cordis.europa.eu/project/rcn/216329/en
http://wp.doc.ic.ac.uk/dr/
http://www.nbi.dk/%7Eodder/
https://www.utwente.nl/en/tnw/bmpi/research/photoacoustic-imaging/
https://www.nbcnews.com/mach/science/these-tiny-robots-could-be-disease-fighting-machines-inside-body-ncna861451


Bioimaging
Despite the high activity on bioimaging, the vast majority of the 
records (89%) are scientific publications, and more than 90% of the 
active organizations are Academic. This indicates a low readiness 
level of the technology.

Number of records in Bioimaging  [1] 

Public Funding awarded to Bioimaging since 2010 [1]

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

Great activity from Asian organizations, mostly Chinese universities.
In the private sector, Google’s DeepMind lab applies machine learning for diagnosing retinal 
disease and breast, head, and neck cancer.

Most active organizations in Bioimaging [1]

Most active organizations in Bioimaging [1]

http://tiny.cc/Bioimaging


Highlighted: Private activity as well as public funding movements

NSF-funded RE-BIONICS aims to create biolectronic devices hat will mediate the rapid and facile 
information exchange between biology and electronics. +info

In the UK, the Uni. of Nottingham has received a GTR grant to develop new electrochemical based 
wireless technology, which may avoid invasive surgery and will be applied to treating non-
neuronal based diseases such as cancer. +info

EC -funded projects:
• Natural BionicS aims at creating a fully integrated, symbiotic replacement of human limbs 

with robotic parts that the user will feel and command as part of the body via spinal 
interfacing. +info

• BIONIC has the objective of developing body sensor networks and a platform for real-time 
risk alerting and continuous coaching of ageing workers, in all types of working and living 
environments. +info

• BionicVEST’s FETOpen project will develop a bionics vestibular implant for bilateral vestibular 
dysfunction. +info

The face of promising research:
Hugh Herr, Biomechatronics group leader at the MIT Media Lab. +info
Herman Van Der Kooij, prof. of Biomechatronics and Rehabilitation 
Technology at Uni. of Twente. +info

Biologically-inspired robots have greater mobility and flexibility 
than traditional robots and often possess sensory abilities. Are 
often utilized to provide assistance to accommodate a deficiency, 
either as fully-functioning robots or highly advanced prosthetics

Other promising research: 

As robots become more sophisticated and 
embedded in our lives, Human-Robot Interaction & 
Coordination (HRI&C) has emerged as a sub-
discipline that focuses on the behavior and place of 
robots in society.  +info

Futuristic Scenarios

By 2030, humans will be regularly going into body shops for 
bionic ‘upgrades’. +info

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1807604
https://gtr.ukri.org/projects?ref=EP/R004072/1
https://cordis.europa.eu/project/rcn/221764/factsheet/en
https://cordis.europa.eu/project/rcn/219944/factsheet/en
https://cordis.europa.eu/project/rcn/216320/factsheet/en
https://www.media.mit.edu/people/hherr/overview/
https://people.utwente.nl/h.vanderkooij
https://link.springer.com/chapter/10.1007/978-3-319-64816-3_8
https://www.theguardian.com/lifeandstyle/2018/sep/22/regular-body-upgrades-what-will-humans-look-like-in-100-years


Biorobotics / Bionics
Huge exponential growth since 2018.

Number of records in Bionics [1] 

Public Funding awarded to Bionics [1]

[1] Source Linknovate: http://tiny.cc/bionics
[2] Source Linknovate: http://tiny.cc/orgbionics

Most active countries in Bionics [2]

Top Organizations in Bionics [2]

It stands out that the most active organizations working on bionics are companies rather than 
academic institutions. 
Ekso Bionics has a patent application for a verification (or enablement) routine in an 
exoskeleton bionic device.
Microsoft’s activity in the topic is related to its applications in quantum computing, and is 
collaborating with the University of California Santa Barbara in that regard.

Biomimetics subtrend
The MIT’s Biomimetic Robotics lab 
has designed a cheetah robot that 
is able to do a backflip.

http://tiny.cc/bionics
http://tiny.cc/orgbionics


Highlights

Alien intelligence could look like a bacteria, an animal or a machine — or be radically different 
from anything on Earth.The Search for Extraterrestrial Intelligence (SETI) Institute, NASA, Intel, 
IBM and other partners are tackling space science problems through an AI research and 
development program called the Frontier Development Lab. +info

MIT Starshade, under development at NASA’s Jet Propulsion Lab in Pasadena (California). 
Deployed in space, the device, more than 100 feet in diameter, would block the light from a star. 
A space telescope would capture an image of a planet when it’s between Starshade’s petals, 
seeking evidence that life may exist on the planet.

Few grants are found. Back in 2013 the Uni. of Leicester received funding from GTR to set up a 
co-ordinated school and adult outreach programme for the hunt for life beyond Earth. +info

The face of promising research: 
Nathalie Cabrol, Director of the Carl Sagan Center for 
the Study of Life in the Universe at SETI Institute. 
+info
Silvano Colombano, computer scientist at NASA 
Ames Research. + info

Using machine learning methods to look at any set of data without 
predetermined categories and instead let that data cluster into their 
“natural categories.”

Futuristic Scenarios

New Tools in the Hunt for Life: Lasers and the Study of Light - There is 
now laser SETI, which will observe all of the sky, all of the time to look for 
laser flashes from deep space.
Spectroscopy of the atmospheres of distant planets will tell us whether 
they contain things like water and methane. Once we start to see that 
some planet has an ocean and the mixture of gases in its atmosphere 
seems to be in disequilibrium, that’s important. Life creates disequilibria. 
This is what we are looking for. + info

Other promising research: 

SETI Work on AI tecniques to spot "technosignatures" 
elsewhere in the universe. Project Breakthrough 
Listen researcher, Danny Price at Parkes observatory 
in Australia. Sara Seager from MIT Astrphysics
(Starshade Project).

https://frontierdevelopmentlab.org/
https://gtr.ukri.org/projects?ref=ST/K001450/1
https://www.seti.org/our-scientists/nathalie-cabrol
http://spacearchitect.org/our-members/members-directory/members-profile-silvano-colombano/
https://nai.nasa.gov/articles/2019/4/16/a-researchers-hunt-for-extraterrestrial-intelligence/


AI for Alien Life 
Search
As AI and ML research advances, so does its use in the search for extraterrestrial 
life.

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

Top active organizations in AI for Extraterrestrial Life Search [1]

Active players in the topic are mostly American organizations, societies, non-profits, and 
universities, that are also part of the SETI Institute.
NASA research focuses on detecting subsurface biosignatures on other solar system bodies.

Number records in AI for Extraterrestrial Life Search [1]
Most active countries in AI for Extraterrestrial Life Search [1]

Artificial Intelligence Helps Find New Fast 
Radio Bursts
New detections mark the first time that 
machine learning techniques have been 
used to directly detect a fast radio 
transient.  Successful application of 
machine learning for signal detection 
promises to open up new avenues for 
identifying signals from extraterrestrial 
intelligence. + info 

http://tiny.cc/extraterrestriallife
https://www.seti.org/press-release/artificial-intelligence-helps-find-new-fast-radio-bursts
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