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Highlights: Social Implications, Regulations and Policy involved as much as technology

The NSF has funded EAGER Research Grant that aims to facilitate the design of new antibacterial 
agents to kill drug-resistant bacteria. +info

And the GTR has granted £1.08M to the University College London to identify which A. baumannii
proteins would make good targets for an antibody therapy and confirm the potential of this 
approach for treating antibiotic resistant A. baumannii infections in Thailand and other Asian 
countries. +info

The EC is also funding project likes REPARES, which aims at developing a research platform on 
antibiotic resistance spread through wastewater treatment plants. +info And has also granted SME 
Instrument Phase 2 grants to Pherecydes Pharma +info, to develop a personalised phage therapy 
against antimicrobial resistance, and to Slainte Beoga Teoranta +info

Following with companies developing superbug-resistant antibiotics, MicuRx is developing 
antibiotics for antibiotic resistant bacterial infections. And Adaptive Phage Therapeutics works on 
therapeutic response to the global rise of multi-drug resistant, patient-specific bacterial infections.

The face of promising research:
Marko Virta, antibiotic resistance group leader at Uni. of 
Helsinki.  +info
Laura Piddock, prof. of Microbiology at Uni. of 
Birmingham. +info

WHO calculates antibiotic-resistant super bacteria costs the US health 
system $21- $34 billion per year.  The European Centre for Disease Control 
estimates that multidrug-resistant infections cost the EU over €1.5 billion 
per year and cause 25,000 deaths.

Other promising research: 

Sanaria has developed a malaria vaccine that can 
provide up to 100% protection against the disease. It 
will be tested in a large clinical trial in 2020 on Bioko, 
an island off the coast of Equatorial Guinea, and will 
involve 2,100 people aged 2–50 years. +info

Futuristic Scenarios

Antibiotic resistance has led to a six-fold increase in deaths
Deaths caused by carbapenem-resistant K.pneumoniae (2019). 
Superbugs resistant to emergency antibiotics are spreading in hospitals, 
a Europe-wide study shows. 
Finnish company Northern Antibiotics is working on a new antibiotic 
molecule, a derivative of polymyxin, which the company says has 
significant potential to 
become one of the few 
last-resort weapons 
against bacteria 
resistant to all antibiotics
now in use.

The company, is led by 
Prof. Martti Vaara
+info

Source: BBC

https://www.nsf.gov/awardsearch/showAward?AWD_ID=1803693
https://gtr.ukri.org/projects?ref=MR/S004394/1
https://cordis.europa.eu/project/rcn/224232/factsheet/en
https://cordis.europa.eu/project/rcn/217461/factsheet/en
https://cordis.europa.eu/project/rcn/211127/factsheet/en
http://www.micurxchina.com/
http://www.aphage.com/
https://researchportal.helsinki.fi/en/persons/marko-virta
https://www.birmingham.ac.uk/staff/profiles/microbiology-infection/piddock-laura.aspx
https://www.nature.com/articles/d41586-019-01232-4
https://www.bbc.com/news/health-49132425


Antibiotic-Resistant 
Super Bacteria
A danger to humanity as big as climate change or warfare.

Number of of records in Antibiotic-Resistant Super Bacteria  [1] 

Public Funding awarded to Antibiotic-Resistant Super Bacteria [1]

[1] Source Linknovate: http://tiny.cc/medicinetreatment
[2] Source Linknovate: http://tiny.cc/AntibioticResistant

Most active countries in Antibiotic-Resistant Super Bacteria research [2]

Top Organizations fighting Antibiotic-Resistant Super Bacteria [2]

Interestingly, organizations worldwide more active in fighting antibiotic-resistant superbugs are 
societies and NGOs. 
CDC’s focus is on understanding antimicrobial resistance in areas where this issue is more 
severe like China, India, or Egypt. Likewise, they are trying to understand genome relations to 
antibiotic resistance.
The WHO is exploring how to tackle and minimize antimicrobial resistance spread, and writes 
best practices and directives, as well as action guidelines.

The UK government promises to incentivize 
pharmaceutical companies to develop 
urgently needed drugs to fight antimicrobe-
resistant (AMR) superbugs. +info

http://tiny.cc/medicinetreatment
http://tiny.cc/AntibioticResistant
https://www.theguardian.com/society/2019/jan/24/pharma-firms-to-be-incentivised-to-develop-new-superbug-drugs


Highlights: AI to play a key role not only in discovery but in manufacturing data

Drug Discovery
Open Targets, launched in 2014, is a public-private partnership between EMBL’s European 
Bioinformatics Institute, the Wellcome Sanger Institute, GSK, Biogen, Takeda, Celgene and Sanofi. 
The aim is to transform drug discovery through the systematic identification and prioritization of 
targets. +info 

The EC has largely funded research in AI drug discovery. During 2019 two projects stand out. 
MELLODY will demonstrate how the pharmaceutical industry can better leverage its data assets 
to virtualize the Drug Discovery process with ML. And LifeTime under FET Flagships, will develop 
technologies to redefine diagnosis and pathology, and set new standards for mechanism-based 
drug discovery and disease management for the 21st century.

Also in the UK, Benevolent AI is a UK-based AI company with pharmaceutical discovery and 
clinical development capabilities. Have developed a ML-platform for hypothesis generation and 
validation of drug discovery. Awarded Tech Pioneer by WEF.

Drug Manufacture
The Univ. of Strathclyde has received a GTR grant to develop novel ML approaches to learn from 
manufacturing data and create new knowledge that aids in crucial drug manufacturing decisions. 
+info

The face of promising research:
Ian Dunham, Open Targets director. +info
Blair Johnston, researcher at Uni. of Strathclyde +info

The pharmaceutical industry is facing challenges in sustaining their 
drug development programs because of increased R&D costs and 
reduced efficiency. Artificial Intelligence has shown promising for 
boosting drug discovery, and robot automation for drug manufacture.

Other promising research: 

MIT researchers have developed a new way to 
rapidly manufacture biopharmaceuticals on 
demand. +info

Futuristic Scenarios

Pharmaceuticals like Eli Lilly and GlaxoSmithKline are investing in 
automation with the hope of transforming drug discovery from an 
enterprise where humans do manual experiments to one where robots 
handle thousands of samples around the clock. +info

Source: Proclinical

https://www.opentargets.org/
https://cordis.europa.eu/project/rcn/223634/factsheet/en
https://cordis.europa.eu/project/rcn/221566/factsheet/en
https://benevolent.ai/
https://gtr.ukri.org/projects?ref=EP/R032858/1
https://www.ebi.ac.uk/about/people/ian-dunham
https://www.strath.ac.uk/staff/johnstonblairdr/
https://www.technologyreview.com/s/612535/drugs-on-demand/
https://www.wsj.com/articles/how-robots-are-improving-pharma-research-1528297201


Drug Discovery & 
Manufacture using AI
While big pharmas focus on drug discovery, SMEs have found an 
opportunity in optimizing drug manufacture

Number of records in AI and ML for Drug Discovery [1] 

Number of records in AI and ML for Drug Manufacture  [2]

[1] Source Linknovate: http://tiny.cc/AIMLDrugdiscovery
[2] Source Linknovate: http://tiny.cc/AIMLDrugmanufacture

Top Organizations applying AI and ML for Drug Manufacture [2]

Top Organizations applying AI and ML for Drug Discover [1]

AI and ML algorithms can improve the efficiency of the drug development process. In this 
sense, we observe collaborations of pharmaceutical industry giants with AI-powered firms. 
IBM has 23 related patent applications since 2010 for drug discovery. Among the most 
interesting ones there is a method for predicting relevant drug targets and mechanisms for 
adverse drugs reactions.
Regarding AI and ML-aided drug manufacture, Novartis is applying high throughput screening 
techniques. 

http://tiny.cc/AIMLDrugdiscovery
http://tiny.cc/AIMLDrugmanufacture
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