
Current drug discovery is long, costly and high failure
Is there a better way to get medicines to patients? 
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Artificial Intelligence (AI), deep learning in particular as a subcategory of AI, 
provides opportunities for the discovery and development of innovative drugs,
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Investments in AI for drug discovery are surging. Big 
Pharmas are throwing big bucks. They have started to 
explore what the algorithm behind voice and face 
recogni�on can do for drug discovery. Sanofi signed a 300 
Million dollars deal with the startup Exscien�a, and GSK the 
same for 42 Million dollars. The Silicon Valley VC firm 
Andressen Horowitz launched a new 450 Million dollars bio 
investment fund, with one focus area in applica�ons of AI to 
drug discovery. Roche acquired Fla�ron Health for $2.1 
billion, with focus on real world data. In this craze, lots of 

New medicines are a cornerstone to con�nuously 
improve healthcare, to treat diseases be�er and to 
increase our health- and lifespan. Finding the right 

new molecules that eventually become new medicines, 
however, is a very complex, expensive, and long process. It 
typically costs 2.6 billion USD and takes 12 to 15 years. How 
to decrease the costs and speed up new drug discovery has 
become a challenging and urgent ques�on in industry. Big 
breakthroughs happen when what is suddenly possible 
meets what is desperately needed. What is suddenly 
possible now is AI. When new technologies become easier 
to use, they transform industries. 

Discovering a new drug 
goes as follows: 
Given a medical need, iden�fy the underlying biological 
mechanism, and design a molecule ac�ng via this 
mechanism to produce the desired effects. This sounds 
simple, but in truth it's not easy at all. Leaving aside biology, 
an important part of the problem is the chemistry: there are 
just too many molecules to choose from, perhaps as many 
as 10 to the power of 60 for all drug-like small molecules. 
Any failure is an enormous financial damage, and in fact, 
failures in drug discovery research are not rare.

Here comes a disrup�ve idea: can we automate the process 
and take the chemist out of the equa�on? Recent research 
suggest that this might become possible using ar�ficial 
neural networks, by which a so�ware first learns from 
training data, and then is able to perform complex tasks or 
predic�ons.

AI is a new digital fron�er that will have a profound impact 
on the world, transforming the way we live and work over 
the next 10 years. AI has been described as the 'fourth 
industrial revolu�on'. It will lead us to self-driving cars, 
computers understanding human language, and automated 
drug discovery. The 3Ds powering AI in drug discovery are 
domain exper�se, deep learning and data.

pharma/biotech investors wonder whether they should 
jump on the bandwagon or wait and see. In an innova�ve 
environment like drug discovery, staying behind is not an 
op�on. First-movers enjoy a huge compe��ve advantage. 
Indeed, AI in drug design is experiencing a wave of 
excitement not seen since the emergence of computa�onal 
chemistry in the late 1980s and early 1990s.

Now, there are two schools of thought on AI. One is that AI 
has come of age, offering drug developers a chance to 
harness AI technology to guide research work, offering a 
much greater chance of success through Phase III. The other 
side says this is just the latest over-hyped fad that will 
inevitably fade into the background as large and small 
companies con�nue to rely on tradi�onal methods for 
finding and advancing the next-genera�on of drugs. We 
need to evaluate both sides of that argument, debate over 
the future of AI in R&D and where we are headed over the 
next 5 years.

Indeed, AI methods bring promises to the pharma industry, 
but also bring many ques�ons. Can AI help us screen and 
select the right compounds and assist with iden�fying 
successful targets? How can AI help avoid the failures in 
phase 2 and phase 3 clinical trials? Is AI always going to be 
limited by data and is collabora�on the key to tackle this 
Issue? How to ensure we are using AI the “right” way?  
When and where is the right �me to use AI? Will we be able 
to lower drug discovery costs, reduce �me to market and 
develop pharmaceu�cals in a way that has never been done 
before – is AI the answer and is this the future? With AI at 
the peak of its hype curve, can machine learning live up to 
expecta�ons? 
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Many researchers at Biosciences conferences discussed in 
the last couple of years about the great poten�al of AI, but 
equally so about the pain of “wrangling” the meagre data 
available. AI needs data, and this is the weak point when 
trying to apply 'AI' to the drug discovery field. This is not 
object or speech recogni�on, where we have a huge amount 
of both labelled and unlabelled data. The problem is that 
drug discovery is a very different beast. 

According to many observers, the current 
AI boom began about seven years ago. But 
many pharmaceu�cal companies retained 
ins�tu�onal memories of the failure of the 
previous waves of computa�onal drug 
discovery. Also, the link between AI and 
drug discovery isn't obvious at first 
glance. Early presenta�ons 
to the pharmaceu�cal 
industry on the 
advances in deep 
learning in 2014 and 
2015 resulted in 
skep�cism and were 
discarded. In 2016, 
Google' Alpha Go 
based on AI beat 
world champion Lee 
Sedol in Go game. 
Things started to 
change.  Since 2017, 
many pharmaceu�cal 
companies started 
partnering with AI 
startups and academics 
or started internal AI 
programs for R&D. 
Funding and enthusiasm for 
computa�onal methods have 
once again returned. To simply 
put if AI can play Go or drive 
cars, it must be able to help solve problems in areas like 
medicine. With this op�mism, the pharmaceu�cal 
companies are focusing on AI to dras�cally reduce costs by 
billions and reduce �me to market by years.

A technology that has arrived, then what is the issue? Why 
the biopharmaceu�cal industry is s�ll lagging behind other 
industries in adop�ng AI. The answer is shortage of data and 
analy�cs talent. Lack of properly skilled teams within the 

It is not the first-�me drug makers have turned to high-tech 
solu�ons to boost R&D produc�vity. First it was in the late 
1970s and early 1980s when the computa�onal methods 
raised much enthusiasm and gained broad adop�on. Then 
with the arrival of combinatorial chemistry in early 
90s and human genome projects in early 2000s, 
once again computa�onal methods gained 
momentum. Unfortunately, these early 
computa�onal methods failed to deliver 
what they have promised, and the field of 
computa�onal drug discovery went 
through a sort of “AI Winter.”

pharmaceu�cal companies is an exis�ng or emerging 
barrier to achieving expected results from digital 
technology ini�a�ves. Although the data and analy�cs 
talent pool are expanding, organiza�ons are struggling to 
find candidates with the right balance of technical skills, 
biopharmaceu�cal domain knowledge, and business 
strategy. As a result, the en�re innova�on landscape is 
changing, both in terms of Mergers and acquisi�on as well 
as partnering with startup companies.

Pharmaceu�cal industry is evolving. Un�l the end of last 
century, most of the work was done internally, very 

few partners worked from outside. Since the 
beginning of 21st century, we have been 

seeing many changes such as mergers and 
acquisi�ons. Also, we have seen that much 
of the work is ge�ng done externally, we 
may call this as research externaliza�on. 
In a way, contract research organiza�ons 
and other service providers/partners have 
made the innova�on landscape complex. 
The future will be much more complex 
and this view is supported by the fact that 
several startup companies are beginning 
to partner with big pharmaceu�cal 
companies. In pharma's eyes these 
companies are essen�ally digital biotechs 

that they can strike partnerships 
with and which help feed the 

pipeline. If the AI 
technology really proves 

itself, we may start to 
see a closer 
integra�on of these 
AI engines into 
pharma R&D.

In every 
technological shi�, 
some industries 
respond more 
quickly and 
aggressively than 
others. The AI 
revolu�on is 
following the same 
pa�ern, some 
industries are 
leading, whereas 

others are lagging. 
The good news is that 
biopharmaceu�cal investors 
see the value in applying AI, 

machine learning, and deep learning techniques to solving 
the drug discovery challenges. For the moment, almost 
every AI-based solu�on requires “humans in the loop.” 
The rising popularity of AI-based solu�ons is crea�ng an 
insa�able need for people with data science skills, 
business knowledge, and domain exper�se. We are truly 
at the opening stages of a rare paradigm shi�!

28 INAUGURAL ISSUE | 2019w w w. c o n s u l � n g i n s i g h t . i n


