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The pharmaceutical industry is increasingly adopting the use of AI in its search for new drugs.  
But how will the industry respond to the example of the auto industry, and  
how should the use of AI interact with the traditional scientific process?

AI Does Not Drive  
Novel Drug Discovery,  

Science Does 
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The use of AI in drug discovery, or any industry, is not a 
futuristic concept. However, it continues to receive media 
attention and is pushed by industry voices as a revolutionary 
fix for declining productivity. This is a fundamental problem 
because AI’s buzzword factor has created a misunderstanding 
of its potential and the incorrect perception that it is ahead of 
its time.  

Nevertheless, people love a good innovation story. 

To help put AI into perspective, a useful example is the recent 
automotive industry shake-up. For almost a decade, Tesla 
dominated headlines for pioneering electric vehicles and 
self-driving cars, creating an almost unobtainable futuristic 
aura. Many auto manufacturers dismissed this disruption 
and carried on producing gas-powered vehicles with only 
incremental innovation. We are quickly seeing that the future 
is progressively becoming more technology-enabled, and the 
rise of electric-powered vehicles is no exception. Those that 
are unwilling to change will not succeed. Moreover, those that 
were slow to change are now behind the market. Despite the 
hype, Tesla transformed the industry.  

Using that analogy, we can say the same for the 
implementation of AI in the pharmaceutical industry. It 
has been dismissed by some, but will soon catalyse wider 
disruption. 

While AI has been applied to pharmaceutical research for 
decades, it has matured substantially in recent years, and 
we are now on the precipice of an evolution of integrating AI 

into drug discovery. A good example of AI’s use in pharma 
research is regression models. Quantitative structure-activity 
relationship models (QSAR), for example, have been used to 
predict certain variables such as a potential drug’s response 
rate. QSAR models are, in fact, AI models and have been 
used by computational scientists working at pharma 
companies for years.

Today, the scale of what can be accomplished has 
dramatically increased compared to QSAR modelling thanks 
to advances in computational power, data availability, and, 
more importantly, a better understanding of how to apply 
that computational power to the data. It is akin to what we 
saw Tesla do with battery innovation and how it accelerated 
what is possible. AI is at the brink of taking a permanent 
foothold.  

That newly harnessed power is an exciting addition to 
the world of pharma R&D. Perhaps one of the greater 
innovations added to the drug discovery process in decades. 

Nevertheless, it is far from a cure-all for the multitude of 
factors that contribute to real advancements. While tech 
companies and the media continue to spin pharma as 
the latest industry shaken up by AI, that narrative has the 
potential to obstruct more pressing conversations about 
how to increase clinical success rates. Specifically, it has 
created a perception that AI can replace scientific rigour. 
That is simply not possible, and it is a great injustice to 
the complexity involved in discovering and developing new 
treatments.  
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The best AI approaches to novel drug discovery use the 
power of AI as a component that supports biologists, 
pharmacologists, clinicians, and others in finding and 
validating novel targets and mechanisms of action (MOA) 
against those targets. 

We need to drive better understanding and set realistic 
expectations for AI because when it is applied correctly, it 
can find and deliver novel treatments to patients faster. Better 
education is critical in successfully merging AI’s capabilities 
with existing drug discovery practices. We must encourage 
adoption or face a severe imbalance in innovation like we 
have seen in the auto industry. 

Where Is AI Best Applied? 

The first question to answer is: where along the complex 
and arduous R&D journey does AI play a role? The biggest 
potential for AI is in the discovery phase because that is 
where computational power is most needed. In a traditional 
model, scientists will develop a hypothesis and decide on a 
single mechanism of action to move forward. It takes years to 
see if they are on the right track and it is risky, usually yielding 
a 1-2% success rate at in vivo milestones. With the help of AI, 
rather than chasing one single MOA, we can explore multiple 
disease hypotheses simultaneously and then select the most 
promising molecules that show efficacy signals. That would be 
prohibitive on resources without AI. 

We can also harness that power to look at all aspects of a 
disease by building in silico models using vast amounts of 
genomic, phenotypic, and chemistry data. AI adds value by 
helping to identify disease features that can often be missed 
by discovery methods that rely on directed exploration of a 
single predefined hypothesis. These disease features can 
then be applied to potential mechanisms of action with 
unprecedented speed. We have that ability today with the 
available data and computational power.  

While we have yet to deliver a breakthrough treatment from 
AI alone, we will see an increase in regulatory approvals for 
novel therapies from the advancing technology it offers. That 
is because we have seen progress in using AI to potentially 
discover new compounds faster, and with a greater certainty 
of success. With this accelerated preclinical progress, we are 
now ahead of the typical R&D curve and prepared to apply 
the needed rigours of clinical science to validate and bring 
these treatments to patients. These preclinical experiments 
and clinical trials still involve real-world experiments that take 
time to execute.

Another important hurdle that is often overlooked and under-
discussed is the fact that effective implementation of AI in 
drug discovery requires combined expertise on both sides 
of computer science and medical science. The goal of a 
mutual and symbiotic relationship is prevented by a lack of 
education on both sides creating a disconnect. If an expert in 

AI is unable to understand the goals of the medical scientists, 
they will not be able to effectively do their job. The two need 
to work in tandem with scientific processes informing the AI 
approach. When the science comes first, a complementary 
relationship between AI and pharma innovation is possible. 
Further, a relationship that prioritises advancing drug 
discovery rather than using drug discovery to enhance AI’s 
capabilities alone will have the most substantial impact. 

Novel drug discovery can change lives and spark a ripple 
effect of innovation and treatment for people who need it. 
However, it must be applied realistically and strategically to 
the drug discovery process; only then can it play a useful role 
and receive wider adoption. 

Science will always drive pharma innovation, and today we 
are fortunate enough to have powerful tools, such as AI, to 
better support that science. We need to advance the dialogue 
around AI, dissecting where along the R&D journey it can 
help solve for inefficiencies and existing problems, rather than 
asking if AI alone can deliver novel drugs. This will help to 
better educate both researchers and computational scientists 
as to what is possible and more importantly what is not 
possible. 

Like the auto industry, investments in new technology will 
drive success in drug discovery. The outstanding question 
is whether those investments will be widely and quickly 
adopted. If not, we will see a repeat of the auto industry where 
only a few players drive innovation and many others are left 
playing catch-up. The consequence in the auto industry is 
that not every driver has access to newer, greener, safer, 
and more advanced vehicles today. The pharma industry 
is facing a similar threat that could cause us to miss major 
breakthroughs that can improve and potentially save lives. 
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