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The Rise of AI in Pharma

Over the last few years, the use 
of Artificial Intelligence (AI) in 
the pharmaceutical industry has 
gone from a promising prospect 
to an indispensable and proven 
tool. Largely driving the use of 
AI is the digital transformation 
that is occurring in the industry. 
Digital transformation is enabling 
pharmaceutical companies to 
innovate in new ways to drive 
scientific discoveries and get 
life-transforming treatments into 
the hands of patients more quickly.  

Digital transformation in the 
pharmaceutical industry is a strategic 
imperative for companies to maintain 
market competitiveness. Pharmaceutical 
executives are noticing the impact of 
digital initiatives and are realising the 
crucial need to implement business 
strategies around these rapidly evolving 
technologies. The application of Artificial 
Intelligence (AI), cloud technology, 
informatics platforms, machine 
learning, the Internet of Things (IoT) 
and other tools of the big data era are 
enabling pharmaceutical companies 
to build their own digital ecosystems. 
These ecosystems are creating infra- 
structures from which strategies can be 
implemented to successfully manage 
and execute the copious amounts of 
multi-factorial data generated during 
the drug discovery and development 
process. 

A Growing Field: Artificial Intelligence
In 1958, Frank Rosenblatt’s “perceptron” 
was unveiled, a machine that has now 
been acknowledged as the world’s first 
neural network. Rosenblatt demonstrated 
that artificial neurons could learn from 
data, laying the foundations for AI as we 
know it today1. The real boom in the field 
of AI came in the early 21st century, with 
the advent of more affordable computing, 
access to large datasets, and advanced 
machine learning techniques. 

AI includes its subfields of machine 
learning (ML) and deep learning (DL). 

ML refers to computer programs that 
learn from input data, environment, 
and feedback, and then generalises this 
data to perform tasks with increasing 
efficiency. DL is a further subset of 
machine learning that mimics the human 
brain: artificial neural networks are linked 
together like a web and combined with 
immense computing capacity to create 
powerful models for the non-linear 
processing of data. 

AI has been quietly revolutionising 
market sectors in a growing range of fields. 
Today, AI systems are fully operational 
in a diversity of applications, such as 
warehouse management, forecasting 
demand in the power industry, monitoring 
agricultural land for precision spraying 
and soil restoration, and autonomous 
vehicles. Moreover, there’s no sign of 
a slowdown in AI implementation: 
entrepreneurial activity related to AI in 
2016 drew investment in the range of 26 
to 39 billion dollars, triple the amount 
generated three years earlier2. 

One industry in particular that 
has seen an increased use in AI is the 
pharmaceutical industry. Given the 
results already achieved by early- 
adopting companies, the notion that AI 
has the potential to revolutionise the 
pharmaceutical industry in terms of 
more rapid and lower-cost drug discovery 
cannot be regarded as hyperbole. 
Behind the use of AI in drug discovery 
and development is the implementation 
of a platform technology. Platform 
technologies connect all the various 
technologies that exist within the digital 
ecosystem and enable AI platforms 
to work. Laboratory information 
management systems (LIMS) are 
largely facilitating this process. LIMS 
completely aggregate laboratory data 
and feed it into a data lake, which then 
allows AI systems to mine through that 
data and make accurate predictions. 
The enormous costs faced by pharma-
ceutical companies in turning candidate 
therapies into approved drugs represent 
a wide window of opportunity for AI to 
bring major improvements. Last year’s 
announcement that ten pharmaceutical 

companies were collaborating to train 
their drug-discovery machine learning 
algorithms with each other’s data3 proves 
that AI’s potential advances outweigh the 
need for commercial secrecy. 

Breaking Bottlenecks, Conquering 
Challenges
Digital ecosystems and technologies 
are making inroads throughout the 
pharmaceutical industry for numerous 
applications, improving existing business 
and operational models, as well as 
creating new ones. The announcement 
earlier this year of what is the world’s first 
Phase I clinical trial of a drug candidate 
created entirely by AI has provided a clear 
illustration to a global audience of the 
power of the technology4  . 

Inevitably, as with any advancement 
capable of triggering a genuine 
paradigm shift, the advent of AI in drug 
discovery is not without challenges. 
How do companies ensure the proper 
implementation of a digital ecosystem? 
How do companies ensure that their 
data lakes and AI systems are secure? 
To address these types of questions, 
pharmaceutical  companies are 
implementing a new role to oversee 
the implementation of a digital 
transformation, a chief digital officer 
(CDO).  

A CDO oversees the implementation 
of short- and long-term digital 
strategies, including collaboration with 
a chief security officer to ensure that 
the strategies being implemented are 
safe and secure. The involvement of a 
CDO also provides the opportunity for 
department heads to work with them 
to determine where efficiencies can be 
made to make a company more agile 
and competitive. Leadership teams 
play a critical role in not only providing 
funding, but also changing corporate 
culture towards a greater appreciation 
of the value of digital strategies.

Applying AI at the Frontline 
Most of the major pharmaceutical 
companies, if not all, have now formed 
partnerships with at least one  AI-based 
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drug development company. We 
focus here on two examples of such 
collaborations to gain an insight into the 
reality of the digital transformation, and 
how it is advancing healthcare.

Cyclica, a Canadian company aiming 
to decentralise drug discovery using 
AI and computational biophysics, 
has developed powerful software to 
match the biophysical and biochemical 
properties of millions of molecules 
to the structures and properties of 
approximately 150,000 proteins. The 
objective is to uncover molecules that 
are likely to bind to a target5. This critical 
first step in the drug discovery process 
is becoming ever more important as 
researchers continue to decipher the 
complex mechanisms of diseases, 
such as Alzheimer’s and cancer. For 
these multifactorial disorders, AI has 
a huge potential due to its ability to 
screen vast numbers of compounds at 
much faster speeds and with greater 
certainty than previously attainable. 
While sophisticated screening is nothing 
new in pharma, AI represents a sea 
change because it has the innate ability 
to learn which elements of the data are 
important, and to use this information to 
make highly accurate predictions.

Global pharmaceutical companies, 
such as Bayer and Merck, are among 
the companies that have formed 

partnerships with Cyclica to harness its AI 
software for their drug discovery efforts, 
and Cyclica has already announced the 
successful identification of a key target 
protein for systemic scleroderma (an 
autoimmune disease which damages 
connective tissue under the skin and 
around internal organs) and Ebola, 
both of which are linked to already-
FDA-approved drugs5. Given that these 
drugs are FDA-approved for HIV and 
depression, respectively, extending their 
application could be a relatively rapid 
process, if and when research efforts 
demonstrate their suitability for treating 
other disorders. 

AI is also demonstrating its effecti-
veness in cases where researchers 
already know the target protein but 
need to discover molecules that will 
bind with the target. Companies such 
as Celgene, GSK, Sanofi, and Sunovion 

have partnered with Exscientia, an 
AI-driven drug discovery company 
with UK-headquarters, to solve this 
problem. Exscientia has created an 
algorithm that compares information 
about a target protein with a database 
of around a billion interactions, to 
focus on the possible compounds that 
may meet the criteria. Moreover, this 
AI tool also generates information 
on what additional data could help 
further reduce the list of possible 
compounds. The process is repeated 
until a manageable list of favourable 
drug compounds is generated. The CEO 
of Exscientia, Andrew Hopkins, claims 
that their specialised process can reduce 
the time spent in drug discovery from 
4.5 years to as little as one year, and 
decrease discovery costs by 80 per cent.

GSK has reported that its partnership 
with Exscientia has led to a promising 
molecule targeting a novel pathway to 
treat chronic obstructive pulmonary 
disease (COPD)6. COPD is a progressive 
lung disorder with debilitating health 
impacts, which affects around 384 
million people worldwide. There is, 
therefore, an urgent need for new and 
more effective treatment options. The 
highly potent, in vivo active lead molecule 
was identified using Exscientia’s Centaur 
Chemist AI-driven automated drug 
discovery platform after testing only 85 
compounds, and was synthesised and 
tested within five iterative design and 
screening cycles. The first results of the 
Exscientia-GSK collaboration are very 
promising in terms of alleviating the 
burden of this disease. 

Conclusion
Digital transformation is a watershed 
that must be addressed by businesses 
across all sectors, and pharmaceutical 
companies are no exception. Drug 
development is an inherently data- 
intensive process which strongly lends 
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itself to AI and machine learning 
techniques, and the companies that have 
started implementing digital strategies 
are already seeing dividends.

Exscientia and Cyclica are just two 
examples of companies that are joining 
forces with pharmaceutical companies 
to improve the drug discovery process, 
helping to ensure that life-transforming 
treatments are made available to patients 
more quickly. In the research laboratory 
setting, a key aspect of facilitating AI is 

making sure that all research data is 
readily available in a secure, centralised 
location to ease machine-learning 
processes. This can be achieved using 
centralised data management systems 
and LIMS, platforms that enable 
the direct communication between 
laboratory instruments and software. 
With integrated, modern technologies, 
pharmaceutical companies can take 
advantage of the data available to 
them to optimise their processes, and 
ultimately, accelerate drug discovery.
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