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The Brave New World of Rapid Drug Development

The COVID-19 pandemic has brought 
the topic of rapid drug development 
to the forefront of the life sciences 
sector. Ray Chohan, co-founder and 
VP of new ventures at connected 
innovation intelligence expert PatSnap, 
believes that we have entered the 
next generation of pharmaceutical 
development driven by new technology. 

Before the outbreak of COVID-19, the 
time taken to develop a new drug or vaccine 
could take upwards of ten years. Granted, 
peer reviews, the roll-out of field testing and 
international approvals were key barriers to 
speeding up the process, but what is not 
widely appreciated is the transformation 
that has taken place in the area of early-
stage drug research – specifically where 
patents and IP are concerned. 

In her new book Vaxxers, which 
discusses the remarkable development of 
the AstraZeneca vaccine, Professor Sarah 
Gilbert explains that her team managed 
to develop the first working vaccine within 
sixty-five days, simply by trialling novel 
approaches that had not previously been 
adopted. 

Gilbert stresses that during the develop-
ment and testing phases of the vaccine, 
the same precautions that would have 
been followed during previous new drug 
trials were taken, but the research phase 
was effectively streamlined thanks to 
pioneering new technology. While the 
concepts of rapid drug development and 
personalised medicine are far from new, 
the pharma industry’s sequencing of COVID-
19’s DNA in just three days was clearly 
astounding, marking a defining moment 
for the life sciences sector and illustrating 
that the development process can be 
fast-tracked without compromising on  
safety. 

A key differentiator in the development 
of the AstraZeneca vaccine was the adoption 
of new ways of working – namely through 
the adoption of technology, to reduce 
research time and increase collaboration 
between scientists. 
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While we are not out of the woods 
yet when it comes to COVID-19, with the 
race on to stay ahead of new variants and 
produce a vaccine capable of providing 
immunity against all betacoronaviruses, 
we have demonstrated what is possible 
– and achievable – in terms of rapid drug 
development.

Indeed, alongside delivering one of the 
most significant discoveries of our time, 
the COVID-19 vaccine development process 
has taught us many future lessons that can 
be used to pioneer the next generation of 
drugs. Previously, it was anticipated that the 
development process of any new vaccine 
would cost more than $3bn and require more 
than a decade to reach a commercialisation 
point. This was all calculated in-line with 
the accepted parameters and established 
timeframes of peer reviews, the roll-out of 
field testing and international approvals.

Successful commercialisation has 
therefore proven historically very expensive 
and been fraught with risk. Indeed, 14 drug 
candidates typically fail clinical trials 
for every one that makes it to market. 
Pharmaceutical companies have previously 
been unable to bring down the costs of 
research and development, and the pressure 
to adopt value-based and outcome-based 
pricing models has rapidly intensified. 

Equally, the faster a vaccine can be 
brought to market, the more lives can be 
saved. Indeed, infectious diseases still 
account for c.40% of all recorded deaths 
worldwide.1 As such, organisations need 
to fail fast and fail cheap, harnessing the 
power of big data analysis to overhaul the 
current speed of research. 

So how have processes changed over the 
past 18 months? Well, while the speed of 
development is well publicised, what is not 
universally known is the quiet revolution 
that has taken place in early-stage drug 
research, especially regarding patents and 
IP. Historically, vaccine development began 
with a very manual set of processes that 
took highly trained researchers months to 
undertake. This front-end development 
phase of drug development is hugely time 
consuming, requiring many hours of sifting 

through patent applications to see if a 
particular molecular structure has already 
been registered. 

Manually searching for relevant research 
and peer reviewed papers to see whether 
previous studies provide credence to 
current investigations is an exercise that 
could soak up weeks of valuable time. And, 
of course, the added possibility of human 
error – such as the misfiling of new-found 
data – can have a very significant impact on 
the early stages of progress. 

This administrative burden was crying 
out to be automated. We simply needed 
the vision and technology to fix it. This data 
can be easily refined, filtered and sorted by 
clinical trial and agency, such as REACH, US 
FDA, Chinese FDA and more. Condensing this 
huge amount of data enables meaningful 
analysis of a particular chemical area via 
AI, helping manufacturers to quickly map 
the innovation process from investment to 
commercialisation. 

We’ve now proven that what once took 
years to deliver, in terms of drug efficacy 
and trials, can now be delivered in a 
fraction of that time. Granted, the political 
will to find effective vaccines to combat 
the global pandemic was unprecedented, 
but the adoption of novel technologies 
and practices to significantly reduce time 
to market represents a watershed moment. 
Indeed, now organisations expect data 
providers to be able to generate immediate 
answers to a wide array of business-critical 
questions. 

From our own experience working with 
global pharmaceutical companies involved 
in the successful development of COVID-19 
vaccines, the contribution of AI and machine 
learning cannot be overestimated. What 
used to take almost a year can now 
be delivered in just 20 minutes, using 
proprietary software that collates data form 
thousands of sources and presents it as 
usable management information. 

The scale of automation is thus the prime 
driving force behind the new revolution in 
drug development. Technology’s ability to 
grind down millions of pages of data into 
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useful information in a matter of hours, 
not months, is helping to enable a new age 
of effective vaccines and wholly bespoke 
and tailored drug therapies – a significant 
industry breakthrough. Researchers cite 
the variability in patients and the unique 
way in which individual patients respond 
to a particular drug as the Achilles’ heel in 
any drug discovery programme. After all, 
drugs that work identically in closely related 
laboratory mice don’t necessarily translate 
to clinical patients with their own unique 
and diverse needs. 

Perhaps because of wider change 
and increasing industry awareness, bio-
pharmaceutical research and development 
stakeholders are more readily focused on 
boosting clinical development times with 
data-driven approaches to reduce the 
amount of time taken to guide drugs through 
the development cycle. Indeed, combined, 
both small and large pharmaceutical 
companies brought a record 66 new drugs 
to market in 2020, with particular success 
noted in oncology and treatments for rare 
diseases, in addition to the tremendous 
achievements of the COVID-19 vaccine, and 
in spite of substantial industry disruption 
and adaptations to new working methods.2

Of course, we cannot ignore the fact that 
COVID-19 has been one of the world’s most 
serious pandemics, and definitely the most 
notable in our lifetime. However, it has also 
brought about much needed change and 

provided hitherto unimagined opportunities 
for innovation, heralding the dawn of a new 
era which will finally see the emergence of 
tailored drugs, personalised medicine and 
reduced side effects to people across the 
world. 

It’s hugely encouraging to see that post-
COVID, medium cap and large corporations 
have put technology investment to the top 
of their budget lists. A recent survey by 
Pistoia Alliance (which represents most big 
pharma companies in the USA) confirms 
that AI, machine learning and blockchain 
will be the prime areas for investment over 
the next 12 months. Meanwhile, Pfizer has 
also noted an increase in AI investment from 
pharmaceutical brands.3

The average funding size in AI drug 
development increased from $10.7 million 
in 2015 to $51.7 million in 2020. In total, the 
pharmaceutical has already invested $2.1 
billion in AI technology this year.4

In the next ten years, life science 
businesses will look much more like 
software companies, as organisations start 
to collaborate more in regard to research 
and development. In fact, we’re already 
seeing that shift, which is incredibly 
exciting. Big pharma businesses are already 
considering the benefits of a more open 
business model, where platform, data and 
knowledge is shared. This enlightened 
strategy has enabled countless phenomenal 

business to become global success  
stories. 

A similar model is developing within life 
sciences. We are entering a new era of rapid 
drug development, which is heralding a new 
open culture of collaboration. Big pharma 
corporations are assessing the advantages 
of a more collaborative, open style, which 
will see the opening up of IP access rights 
and allow smaller enterprises to use their 
platforms and knowledge to develop and 
deliver new drug therapies, much in the 
same way that the various COVID-19 vaccines 
were developed across the world. 

Indeed, the increasing convergence of 
technology and healthcare will provide fresh 
opportunities for the industry. The areas 
that we believe will shape investment in the 
life sciences industry this year are oncology, 
cell and gene therapies and rare diseases. 

Recombinant DNA technologies and 
monoclonal antibodies (mAb) are central 
to these sectors, providing the most 
potential for preventive and curative 
solutions. These technologies are highly 
expensive and require a substantial 
amount of investment, which is where the 
availability of patent protection, including 
the effects of recent case law, really comes 
into its own for firms considering this 
level of outlay. Subsequently, intellectual 
property will continue to be a high priority 
for the life sciences industry, as emerging 
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technologies, personalised medicine and 
targeted therapies promise optimistic cures 
to health conditions.

Patent cliffs can also present a significant 
challenge to business growth, but a risk 
that can be mitigated through machine 
learning. The term refers to a situation in 
which a number of patents representing a 
large portion of sales revenue are due to 
expire simultaneously, allowing the market 
to open up and eroding share. For example, 
despite Pfizer’s huge success in developing 
the COVID-19 vaccine, its market share has 
risen by a mere 12% in the past year, as the 
brand is due to face multiple IP expirations.

Patent cliffs are therefore a highly 
important issue. Research predicted that 
more than $198 billion in global prescription 
drug sales were at risk between 2019 and 
2024 from patent expirations.5 Indeed, a 
patent cliff can lead to over $100 billion 
in lost sales – a critical pain point for 
larger biotechnology and pharmaceutical 
companies, which have already endured 
huge expense and substantial start-up 
costs in a highly regulated industry, and 
that in turn may prohibit future research 
and development.

The pharmaceutical industry experienced 
its first patent cliff between 2011 and 2016, 
during which time hundreds of billions of 
brand name drugs, some of which comprised 
large percentages of company sales, lost 

patent protection. While companies can 
pursue options such as patent extensions 
and supplementary protection certificates, 
the risks presented by patent cliffs indicate 
a need for increased data coverage in patent 
intelligence platforms providing an insight 
into the life sciences. 

Now more than ever, the ease of 
sequence searching and patent synthesis 
has the potential to deliver significant 
financial and strategic gains. For smaller 
companies, the ‘first-to-file’ race could 
be vital to company health and longevity, 
making efficient patent searching a priority. 
Effectiveness and efficiency are vital to 
companies in the early stage of research 
and development and the strategic filing 
of patents, in addition to intelligent patent 
cliff prediction, and could mean the 
difference between success and closure to 
smaller businesses. In identifying patent 
timelines and potential regulatory hurdles, 
organisations will be able to reduce costs 
and focus solely on innovation. 

Machine learning techniques have the 
capability to not only accelerate drug 
discovery, but also drug development. Data-
driven approaches to development can 
substantially impact the significant issues 
of both research and development costs 
and industry failure rates. Indeed, industry 
predictions forecast that the pharmaceutical 
industry could boost revenue by more than 
45% by making investments in AI, heralding 

in a new golden era of innovation and 
sector-wide collaboration.6 
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