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Highlights: National high risk, future-oriented, projects in Europe

High risk, high reward programs (FET-like) in Germany’s Reinhart Koselleck Projects,  
the DNRF CoE Program (Denmark), and the FWF Start Program (Austria) represent the 
most repeated emerging topic in national risk-taking projects of all topic trends.

FET-Open MESO_BRAIN is developing a 3D human stem cell derived neural networks of 
defined and reproducible architecture, for transformative progress in neuroscience and 
medicine. +info 

The University of Yale has received funding from the NSF to build a transformative bridge 
between data science and neuroscience. +info

The University of Exeter has received a research grant from BBSRC to study the cellular 
circuitry that allows brain regions (the prefrontal cortex and the hippocampus) to synchronize 
their activity across long distances. +info

The face of promising research:
Edik U. Rafailov, Prof. at the Aston Institute of Photonic 
Technologies. +info
Nicholas Turk-Browne, Prof. of Psychology at Yale 
University. +info
Steven Pelech, Prof. of Neurology at Uni. of British 
Columbia. +info

Cellular neuroscience studies the neurons at the cellular level. 
It includes cell morphology and physiological properties such 
as membrane trafficking, synthesis and transport of proteins, 
and synaptic plasticity.

Futuristic Scenarios

Scientists from Allen Institute of Brain Science compared cell types from humans and 
mice, they found that the majority of human brain cells have counterparts in mouse 
brains but that there are also remarkable differences. Those differences are likely to 
influence brain circuitry and may explain why the great majority of clinical trials in 
mice, making it clear 
how essential it is to study 
human brains directly.

This will lead to enhanced
human cellular neuroscience.
+info

Source: HKUST

Other promising research: 
Eric Kandel of Columbia University, and 
Chirstopher Koch, Chief Scientist of Allen 
Institue of Brain Science (Seatlle).  

http://gepris.dfg.de/gepris/projekt/399894546
http://inano.au.dk/about/research-centers/cellpat/research/
http://ist.ac.at/research/research-groups/jonas-group
https://cordis.europa.eu/project/rcn/204051/factsheet/en
https://www.nsf.gov/awardsearch/showAward?AWD_ID=1839308
https://gtr.ukri.org/projects?ref=BB/P001475/1
https://www2.aston.ac.uk/eas/staff/a-z/professor-edik-u-rafailov/index
https://psychology.yale.edu/people/nicholas-turk-browne
https://medicine.med.ubc.ca/profiles/steven-pelech/
https://www.scientificamerican.com/article/scientists-start-building-a-parts-list-for-the-brain/


Cellular Neuroscience
and Cellular Signaling
Big growth of the niche field of Cellular Neuroscience in recent years, altough
cellular signaling has been extensively researched in the past decade and it 
actually decayed in attention over the last 3 years.

Number of records in Cellular Signaling [1] 

Number of referecnes in Cellular Neuroscience [2] 

[1] Source Linknovate: http://tiny.cc/recordscellularsigna
[2] Source Linknovate: http://tiny.cc/recordsneuroscience
[3] Source Linknovate: http://tiny.cc/orgcellularsignaling

Xona Microfluidics has received phase I and II public funding from STTR program to develop a 
user-friendly scalable microfluidic platform for enhanced neuron-cell culture.

Most active organizations in Cellular Signaling [3] 

Most active organizations in Cellular Neuroscience [2]

http://tiny.cc/recordscellularsigna
http://tiny.cc/recordsneuroscience
http://tiny.cc/orgcellularsignaling


Highlights: Ethics concerns and technology define what is possible

Alliance for Regenerative Medicine released a 'Statement of Principles' on gene editing, 
as controversy continues to rumble on. Gene editing businesses agree to stay away 
from heritable changes +info

The University of Glasgow has received £3.6M to engineer growth factors microenvironments 
for regenerative medicine +info 

During the last 12 months, the EU has largely fund (some over €6M) research projects that 
explore regenerative medicine to treat conditions like diabetes (EYELETS), brain damage 
(HERMES), chronic back pain (OSTEOproSPINE).

FET project RESTORE aims to implement newly developed Advanced Therapies in clinical 
routine to improve patients ́ outcome with high impact on Europe's society and economy. 
+info

Tensive has received €2,7M from the EC to bring to the market REGENERA, a mammary 
prosthesis for breast cancer patients that is degraded over time and replaced by the 
patient's fat.  +info

The face of promising research: 
Manuel Salmeron-Sanchez, chair of Biomedical Engineering at 
Glasgow University. +info
Núria Montserrat Pulido, Pluripotency for organ regeneration 
Group Lead at the Institute of Bioeng. of Catalonia.  +info
Marianne Verhaar, Prof. of Experimental Nephrology at the 
Regenerative Medicine Center Utrecht. +info

There are substantially three approaches: cell-based therapy, use of 
engineered scaffolds and the implantation of scaffolds seeded with cells. 

Other promising research: 

Antonios Mikos, Prof. at Rice Univ. (USA), 
Andras Nagy, Senior Scientist at Mount Sinai 
(USA) and Rui Reis in Univ. Minho (Portugal).

Futuristic Scenarios
Univ. of Toronto scientists 
create antibodies with 
enormous potential for 
regenerative medicine. Our 
body makes antibodies to 
fight infections. But the 
synthetic versions of these 
molecules could hold the 
key to stimulating the body's 
ability to regenerate. The 
findings come from a 
decade-long collaboration 
between teams. +info

https://www.biopharma-reporter.com/Article/2019/08/30/Alliance-for-Regenerative-Medicine-agrees-gene-editing-principles
https://gow.epsrc.ukri.org/NGBOViewGrant.aspx?GrantRef=EP/P001114/1
https://cordis.europa.eu/project/rcn/223324/en
https://cordis.europa.eu/project/rcn/219205/en
https://cordis.europa.eu/project/rcn/215894/factsheet/en
https://cordis.europa.eu/project/rcn/223715/factsheet/en
https://cordis.europa.eu/project/rcn/216768/factsheet/en
https://www.gla.ac.uk/schools/engineering/staff/manuelsalmeron-sanchez/
http://www.ibecbarcelona.eu/member/934/N%C3%BAria+Montserrat+Pulido/
https://rmutrecht.org/marianne-verhaar-md-phd/
https://www.news-medical.net/news/20190827/U-of-T-scientists-create-antibodies-with-enormous-potential-for-regenerative-medicine.aspx


Regenerative 
Medicine
Advanced therapy refers to new medical products that use gene therapy, cell therapy, 
and tissue engineering. In recent years, regenerative advanced therapies research 
has increased under CRISPR/Cas9 advancements.

[1] Source Linknovate: http://tiny.cc/regenerativemedicine
[2] Source Linknovate: http://tiny.cc/regenerativeadvanced

Number of records in Regenerative Medicine [1] 

Number of records in Advanced Therapies for Regenerative Medicine  [2]

When looking at the aggregated set of data Linknovate has collected for regenerative medicine, 
academia makes up for 75% of all active organizations since 2010, while corporations 
represent less than 6%. However, 4 out of 10 of the most active organizations are big pharma 
companies, which are collaborating with Unis. and SMEs in academic research and innovation 
grants.

Harvard is the leading university in regenerative medicine, mostly in tissue engineering. 
Novartis explores gene delivery to study stem cells for regenerative medicine purposes.

Most active organizations in Regenerative Medicine [1]

http://tiny.cc/regenerativemedicine
http://tiny.cc/regenerativeadvanced


Highlights: A crisis-size problem in US with political ramifications

CBD and medical cannabis is used for chronic pain, neuropathic pain, and spasticity due to 
multiple sclerosis, among others. Its use is approved in 33 American states, and in Germany 
and Italy (with many other European countries expected to legalize it in the following years. 
There are no grant projects funded by the European Commission yet, although we can find a 
GTR-funded project since 2010, and 7 from the NSF.  +info 

Research  in psychedelics for pain management is mainly focused on the use of ketamine to 
treat various chronic pain syndromes, especially those that have a neuropathic component. 
Low dose ketamine produces strong analgesia in neuropathic pain states. No grants were 
found in this topic.

US startups like Kineta, Centrexion Therapeutics, and Myoscience are exploring non-opioid 
alternatives for treating pain.

In late August, a judge in Oklahoma ordered Johnson & Johnson to pay the state $572 million 
and ruling that the company should be held responsible for decades of opioid addiction and 
the thousands of overdose deaths in the state.  +info

The face of promising research: 
Joana Zarkrzewska, Facial Pain lead consultant at Eastman 
Dental Hospital (EDH) and hon. Prof at University College 
London Hospitals.  +info
Robin Carhart-Harris, psychedelics researcher at Imperial 
College London.  +info

Most effective and commonly prescribed medications for highly debilitating 
chronic pain are opioids (e.g. codeine, fentanyl, morphine), which have 
serious side-effects. Traditional alternatives involve acetaminophen, 
nonsteroidal anti-inflammatory drugs (NSAIDs), and anti-depressants. 
More recent alternatives focus on cannabidiol (CBD) and psychedelics.

Other promising research: 
Tioga Research, in cooperation with DMK 
Pharmaceuticals, has received SBIR funding to 
establish the feasibility of Trikamed a transdermal 
patch to deliver a non-opioid potent analgesic.
+info

Futuristic Scenarios

Based in the Netherlands, the OPEN Foundation aims to stimulate 
academic research into therapeutic applications of psychedelics.
Johns Hopkins Univ. opened a new research center (2019), with $17M 
from donors, aims to give “psychedelic medicine” a long-sought foothold 
in the scientific establishment. It includes the study of hallucinogenic 
compounds like psilocybin for a range of mental health problems +info

https://www.linknovate.com/search/?query=pain+management,pain,analgesic,chronic+pain&query=cbd,cannabis,marijuana&doc_type=grant
https://www.nytimes.com/2019/08/27/health/johnson-and-johnson-opioids-oklahoma.html
https://www.uclh.nhs.uk/OurServices/Consultants/Pages/ProfJoannaZakrzewska.aspx
https://www.imperial.ac.uk/people/r.carhart-harris
https://www.sbir.gov/sbirsearch/detail/1322905
https://www.stichtingopen.nl/open_eng/about-open/


Non-Opioid Pain 
Management
Non-opioid substitutes for pain management is a growing topic, especially looking back at 
the opioids crisis of the 1990s. As the legalization of medical marijuana was a reality in 
more and more American states, new CBD research studies and startups have emerged to 
explore new solutions to treat chronic pain.

[1] Source Linknovate: http://tiny.cc/NonOpioids
[2] Source Linknovate: http://tiny.cc/Cannabinoids

Number of records in Non-Opioids for Pain Management[1] 

Number of records in Cannabinoids for Pain Management [2]

Top 10 active countries in Non-Opioids for Pain Management [1]

Most active organizations in Non-Opioids for Pain Management [1]

This a promising topic for pharmaceutical companies, as they explore to commercialize new 
products. Main research is being done in the USA, as Europe still does not have a common 
normative for CBD medicines.

Recro Pharma has patented an intranasal dexmedetomidine formulation. The company was on 
the news during 2018 due to a rejection from the FDA of the drugmaker’s non-opioid shot IV 
meloxicam.
Purdue Pharma has several non-opioid pain-relief patents based on agonist/opioid 
antagonist/acetaminophen combinations.

http://tiny.cc/NonOpioids
http://tiny.cc/Cannabinoids


Highlights: A hot topic in all its related areas, from cancer to personalized medicine

One of top 10 roadmap lines in “Future cancer research priorities in the USA: a Lancet Oncology Commission”, 
identified by the Blue Ribbon Panel for recommendations and roadmapping of US Cancer research and policy. 
+info 

Tumour Genetics Research funded by AKA Centres of Excellence – Finland +info
Improving the understanding of genome function by using large datasets and by creating and analysing
new datasets from patient populations +info

Immunotherapy offers big promise, as an addition to established therapies and as a foundation for 
future ones. 

a) Memorial Sloan Kettering is working on the next generation of immune-modulators: remove further brakes on the system by 
killing or silencing some of its regulatory cells. 

b) Others are looking at molecules which activate the immune system. E.g. Nektar Therapeutics (San Francisco, CA): 
engineering a therapy to encourage tumour-killing T-cells (being tested in five tumour types, including bladder cancer and a hard-
to-treat form of breast cancer).

c) Viruses genetically engineered to attack cancer cells, releasing hard-to-detect antigens that might help the immune system.
d) Alternatively, the antigens could be provided from outside. Old ideas coming back into vogue: vaccination. 

d1) Because some infections can lead to cancer, some of these vaccinations can prevent it.
d2) Equipped with the right antigen, a vaccine might encourage an immune response to a tumour which is already 
present, but which the immune system has failed to detect.
Neon Therapeutics, Gritstone Oncology, Genocea Biosciences and other biotech firms are all pursuing the creation 
of personalised vaccines based on the mutations in an individual tumour. 
Challenge: find which of the novel antigens most likely to provoke a strong response when served up to the immune 
system in the form of a vaccine.

The face of promising research:
Ton N.M. Schumacher - Netherlands Cancer Institute +info
Vijay Kumar - Harvard University  +info
Nicholas McGranahan - CRUK Lung Cancer Centre of 
Excellence, UCL Cancer Institute  +info
Derin Keskin - Broad Institute from MIT and Harvard.  +info

Part of the bigger broader trend of personalized medicine with 
exponential growth, also true for genetics application to cancer treatment 
and prevention. Finally also great growth of attention and activity on the 
more niche field of cancer immunotherapy.

Other promising research: 
Parker Institute for Cancer Immunotherapy, founded 
in 2016 with $250M (CA) and Cancer Research 
Institute (NY) are creating algorithms that will be 
tested against each other, to find novel antigens to 
provoke the right response in the immune system.

Futuristic Scenarios

One are that remains a big challenge is making such treatments cheaper. 
Novartis’s new CAR-T therapy costs 
$475,000. Genome-editing
treatments seem likely to be 
the most expensive cancer
treatments the world has yet seen. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6178838/
http://research.med.helsinki.fi/gsb/aaltonen/personnel.html
http://www.helsinki.fi/coe/
https://scholar.google.es/citations?hl=es&user=h6h5FdoAAAAJ&view_op=list_works&sortby=pubdate
https://scholar.google.es/citations?hl=es&user=h6h5FdoAAAAJ&view_op=list_works&sortby=pubdate
https://scholar.google.es/citations?user=9sMhHS8AAAAJ&hl=es&oi=sra
https://scholar.google.es/citations?hl=es&user=z_6J9NYAAAAJ&view_op=list_works&sortby=pubdate
https://www.parkerici.org/
https://www.cancerresearch.org/


Immunotherapy and 
genomics for cancer 
personalized treatment 
and prevention

Lena Biosciences (Clinical Trials-on-a-chip, awarded by NIH), and H2020 awarded 
Weizmann Institute (SCALTIE project, for single cell analysis in immunotherapies) and 
Francis Crick Institute in UK (awarded 3 relevant project in this area: TRACERxTME, 
PROTEUS, and RASImmune)

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

UPenn and Harvard Univ as 2 of the most active academic institutions in the field. In the case of UPenn is worth 
mentioning 2 patent applications (Use of Listeria vaccine strains and methods for use in cancer immunotherapy).

Foundation Medicine is a public company (now trading in Nasdaq) acquired for $2,4B by Roche. Note: Cancer Center 
makes reference to MD Anderson Cancer Center.[1]

Reprogramming the genome
Manipulate cells so that they do what you want, encourage them to 
multiply, then put them back and let them get on with the job.

The technology along these lines that has got furthest is called CAR-T 
(“Chimeric antigen receptor”). Equipping T-cells with genes to target 
specific tumour (antigen specific). A CAR-T therapy called Kymriah
(tisagenlecleucel), made by the Swiss firm Novartis to treat B-cell 
acute lymphoblastic leukaemia, was approved for use in America on 
2017.

There are still limitations to CAR-T, however it is poised for disruption 
as editing genes has been made much easier by CRISPR-Cas9. It may 
well eventually allow the receptors used in such therapies to be 
personalised to the patient’s cancer. 

Number of records in Immunotherapy and Genomics for personalized treatments for cancer [1] 

Most active organizations in Immunotherapy and Genomics for personalized treatments for cancer[1] 

http://tiny.cc/geneticsimmunotherapy


Highlighted: Public Funding

Back in 2016, the University of Uppsala was awarded AVITAG project from the EC to develop 
clinically relevant oncolytic immunovirotherapy against glioblastomas. To achieve this aim, 
previously unappreciated potency of Alphaviral oncolytic virotherapy is combined with synergistic 
immunotherapy with dendritic cell vaccination and/or adenoviruses. +info

Following with Glioblastoma research, OncoViroMRI project aims at developing a non-invasive 
method, capable of accurately quantifying the location and extent of the viral spread in the 
tumor. For that, they will use a novel quantitative and rapid magnetic resonance imaging-based 
method. +info

In the UK, GTR has granted the Uni. of Leeds with £523K to develop a cancer therapy using 
antibody-mediated delivery of oncolytic viruses. +info

The face of promising research:
Magnus Essand, Prof. gene therapy at Uppsala Uni. 
+info
Elizabeth Ilet, Oncolytic Viruses and Immunotherapy 
Research group leader at Uni. of Leeds. +info

Converting viruses into therapeutic agents by reprogramming them to 
treat diseases. There are 3 main branches of virotherapy: anti-cancer 
oncolytic viruses, viral vectors for gene therapy and viral immunotherapy. 

These branches utilize three different types of treatment methods:
- gene overexpression
- gene knockout
- suicide gene delivery

Futuristic Scenarios

Oncolytic viruses feature diminished replication capacity to improve safety. 
Freeing genetically modified virus to go full throttle when within tumors (while 
using microRNA attenuation and other control mechanisms in healthy tissues) 
could be a game changer. Oncorus startup is works in the field, and raised close 
to $80M to make it a reality.
Furthermore, the challenge for systemic delivery, which has been closed off to 
the field as the immune system wipes out oncolytic viruses in the bloodstream, is 
still to be bypassed. This could open new horizons to the field and to cancer 
treatment.

Other promising research:

Michael A. Barry, Ph.D., Mayo Clinic; Karen 
Mossman, Prof. McMaster Univ. and Douglas 
Mahoney, Univ. of Calgary; Fabrice Le Boeuf
Ottawa Hospital Research Institute; Dmitriy
Zamarin, Memorial Sloan Kettering Cancer Center

https://cordis.europa.eu/project/rcn/201482/factsheet/en
https://cordis.europa.eu/project/rcn/222670/factsheet/en
https://gtr.ukri.org/projects?ref=MR/S008578/1
https://katalog.uu.se/empInfo/?id=XX3908
https://medicinehealth.leeds.ac.uk/medicine/staff/464/dr-elizabeth-ilett


Virotherapy
Virotherapy is expected to peak in activity in 2019

Number of records in anti-cancer oncolytic viruses (subtopic) [2]

[1] Source Linknovate: http://bit.ly/virotherapy1
[2] Source Linknovate: http://bit.ly/virotherapyonco
[3] Source Linknovate: http://bit.ly/virotherapy3

Most active organizations in Virotherapy [3]

Activity in Virotherapy is mostly academic, with a prevalence from Universities (60% of all 
organizations). Research is dominated by the USA, East Asia, and Europe.
The German Cancer Research Center has two virotherapy patent applications: one for sarcoma 
and the other for bone cancer. 
And the Mayo Medical School has developed an algorithm to predict treatment effectiveness in 
individual patients, which will enable individualized therapies for ovarian and brain cancer.

Number of records in Virotherapy [1]
Leading countries in Virotherapy [3]

http://bit.ly/virotherapy1
http://bit.ly/virotherapyonco
http://bit.ly/virotherapy3
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