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> 10 years     >$2.6 bln 

Endpoints News ePharmacology

10, 000 compounds
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Artificial intelligence is the answer to 
some of pharma challenges

http://epharmacology.hubpages.org
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Differentiation of Startups by AI Expertise and Drug Discovery Stage



Pharma's “AlphaGo Moment”

Fundamental 
breakthroughs in AI 
theory (DL, NLP, etc)

ImageNet and  
the rise of 
practical DL

GANs and other 
advanced NN 
structures

“AlphaGo Moment” in 
pharma: practical 
validation in drug 
design, biotech R&D

Mature technology. 
Strategic competition for 
AI startups, a rising wave 
of investments/M&A deals



2019

DeepMind’s AlfaFold learns to 
predict protein’s 3D shape from its 
amino-acid sequence, a 50 
year-old grand challenge in 
biology

2020

Insilico Medicine applied generative 
adversarial network-based system 
GENTRL for rapid identification of 
potent DDR1 Kinase inhibitors 
within 21 days



2019

Deep Genomics AI-driven 
platform predicted novel target 
and oligonucleotide candidate 
for Wilson disease in under 18 
months. 

Heal-x used AI-driven drug 
repurposing to identify drug 
candidate for Fragile X syndrome 
and advance to phase 2a clinical 
trial in just 18 months

2018
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Growth in R&D Partnerships 
(Pharma with AI-startups)

Hansoh Expands AI 
Partnership with Atomwise 
after Early Success for Key 
Target in Therapy-Evading 
Cancers -- 2020

“Recursion Announces 
Options Exercise by 
Takeda and Extension of 
AI-enabled Drug Discovery 
Collaboration” -- 2019

“Exscientia reaches first 
major milestone with GSK” 
-- 2019

Exciting results: 
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AI Startups Compete for R&D Partnerships (Pharma with AI-startups)



AI Companies Pharma 
Corporations

Pharma 
Corporations AI Companies

   

11

Leading Big Pharmas by the AI-focused R&D Dealflow

11



AI adoption by the contract research organizations (CROs)

IQVIA is developing artificial intelligence (AI) capabilities to support customers 
with clinical trials and commercial activities. To improve clinical trials, IQVIA 
recently launched Avacare Clinical Research Network™, which allows sites to 
match patients for the trials faster and more efficiently.

Parexel has purchased Natural Language Processing (NLP) technology assets 
and transferred key personnel from Roam Analytics, a healthcare software 
company. This addition will enhance Parexel’s capabilities of RWD data analytics 
and Pharmacovigilance.

https://www.iqvia.com/solutions/innovative-models/artificial-intelligence-and-machine-learning
https://aithority.com/technology/analytics/iqvia-launches-avacare-clinical-research-network-to-increase-patients-clinical-and-research-options/
https://www.globenewswire.com/news-release/2020/09/22/2097457/0/en/Parexel-Completes-Purchase-of-Roam-Analytics-Natural-Language-Processing-Capability.html


AI adoption by the contract research organizations (CROs)

PPD signed up collaboration with a Chinese company Happy Life Techn (HLT), 
where HLT gives PDD access to its network of more than 100 clinical trial sites in 
22 provinces in China. Moreover, HTL’s advanced analytical capabilities can assist 
PDD with its previously initiated program for matching patients to clinical trials. 

Charles River Laboratories has established a partnership with Atomwise, a 
leading AI technology firm. According to the agreement, Charles River Labs gains 
access to the AtomNet™ platform developed by Atomwise and the right to offer 
this access to clients.

Wuxi AppTec and Insilico Medicine entered the drug discovery collaboration 
where Insilico’s generative adversarial networks (GANs) and reinforcement 
learning (RL)-based drug discovery pipelines were examined.

https://www.outsourcing-pharma.com/Article/2019/02/21/PPD-signs-exclusive-agreement-with-China-based-AI-company
https://www.atomwise.com/2019/01/11/charles-river-laboratories-and-atomwise-form-a-strategic-alliance-to-provide-integrated-artificial-intelligence-driven-drug-discovery/?ref=Welcome.AI
https://www.criver.com/products-services/discovery-services/chemistry/artificial-intelligence-drug-discovery?region=3696
https://www.criver.com/products-services/discovery-services/chemistry/artificial-intelligence-drug-discovery?region=3696
https://www.eurekalert.org/pub_releases/2018-06/imi-waa060818.php


Conclusions: There are powerful drivers 
for AI adoption by pharma/biotech 
industry and the sector will continue 
“heating-up”

● a wave of proof-of-concept studies and 
research breakthroughs in a wide range 
of AI application use cases;

● a number of commercial successes and 
successfully reached milestones, 
involving AI as a central element of 
research

The first AI 
approaches

Criticism 

Market cap 
growth

Transition 
from quantity 

to quality

Intensive 
competition 

2018

2019

2020-2021

2013-2015

2016-2017



● substantial advances in democratizing AI 
technology, where machine learning and 
deep learning algorithms become available 
at scale to non-AI experts. 

● substantial increase in the overall 
understanding of AI “mechanics”, due to 
increasing efforts in the education and 
professional development with a focus on 
AI-driven tools and approaches. 
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